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Pozadavky kladené na ucebnice fyziky

Physics Textbooks Requirements

Tereza Fiirstoval™*, ® Vojtéch Z4k!
1 Matematicko-fyzikalni fakulta, Univerzita Karlova, V Holesovickach 2, 180 00 Praha 8; tereza.furstova@matfyz.cuni.cz

V souvislosti s tvorbou stfedoskolské ucebnice fyziky, kterd v soucasné dobé pro- Kli¢ova slova:

biha na katedfe didaktiky fyziky Matematicko-fyzikalni fakulty Univerzity Karlovy, fyzika, fyzikalni

je cilem této studie odpovédét na otdzku, jaké jsou pozadavky kladené na ucebnice vzdélavani, prirodovédné
fyziky nebo obecnéji na ucebnice pfirodnich véd, které se opakované objevuji ve stu- vzdélavani, ucebnice.
diich publikovanych v mezinadrodnim prostfedi. K feseni této otazky byla vyuzita

systematicka reserse v databazi Web of Science, obsahova analyza nalezenych stu-

dii a jejich komparace. Zejména na zadkladé volby ruznych kombinaci klicovych slov

bylo nalezeno Sest relevantnich studii. V nich bylo identifikovano 25 opakujicich se

pozadavku kladenych na fyzikalni nebo ptirodovédné ucebnice. Vyznamové podobné

pozadavky byly sdruzeny do t¥i zdkladnich skupin (a nékolika podskupin): i) obsa-

hové pozadavky (oborovy obsah nezavisly na zékovi, oborovy obsah orientovany na

zéka, kognice zakd, motivace zakd, rtiznorodost); ii) formélni pozadavky (verbalni

stranka, grafickd stranka); iii) pozadavky kladené na strukturu ucebnice (rozlozeni

ilustraci a textu, uspofddanost uéebnice). V rozsahlé pfiloze ¢lanku jsou uvedena pi-

vodni (pfesnd) znéni pozadavkt kladenych na uéebnice. Na zdkladé vysledki studie

budou zkonstruovany néstroje, prostiednictvim nichz budou vznikajici uéebnici fy-  Zasldno 12/2024
ziky reflektovat zaci, ucitelé a didaktikové fyziky. Vysledky studie a vzniklé nstroje  Revidovdno 5/2025
budou vyuzitelné také k reflexi dalsich ptrirodovédnych ucebnic. Pfijato 5/2025

In the context of developing a physics textbook for upper secondary schools, currently Key words:
ongoing at the Department of Physics Education, Faculty of Mathematics and Phy- physics, physics
sics, Charles University, the goal of this study is to answer the question: What are education, science
the requirements for physics textbooks, or more broadly for science textbooks, that education, textbook.
repeatedly appear in studies published in international context? To address this ques-

tion, a systematic search of the Web of Science database, along with content analysis

and comparison of the studies found, were conducted. Especially, using various com-

binations of key words, six relevant studies were identified. These studies revealed

25 recurring requirements for physics or science textbooks. Similar requirements were

grouped into three main categories (and several subcategories): i) content require-

ments (subject-matter independent of the student, student-oriented subject matter

content, student cognition, student motivation, diversity), ii) formal requirements

(verbal aspects, graphical aspects), iii) structural requirements for the textbook (la-

yout of illustrations and text, textbook organization). An extensive appendix of the

article provides the original (exact) wording of the identified textbook requirements.

Based on the study findings, tools will be designed to enable students, teachers, and

physics education experts to evaluate the developing physics textbook. The results  Received 12/2024
of the study and the developed tools will also be applicable for reflecting on other  Revised 5/2025
science textbooks. Accepted 5/2025

1 Uvod

Tvorba uéebnic ur¢itého oboru (pfedmétu) uréenych pro vyuku zakid zakladnich a stfednich skol by podle
nasSeho nazoru méla pattit k podstatnym c¢innostem, kterym se vénuji oborovi didaktici. Bohuzel v tu-
zemsku je tvorba ucebnic akademickymi a védeckymi pracovniky brana spise jako ,C¢innost navic“ oproti
stévajicimu systémem preferovanému publikovani ¢lankt v databazovanych ¢asopisech. Navic v souvislosti
s pomérné kratkymi projekty, které jsou také v oblasti vzdélavani feseny, se spise setkdvame s vytvafenim
kratsich a méné ucelenych ucebnich materialti nez s tvorbou rozsahlejsich ucebnic. V tomto ¢lanku nava-
zujeme na tvorbu ucebnic, konkrétné na reflexi vytvarenych materialt, kterou se zabyvame. Cilem této
studie je zjistit, jaké jsou pozadavky na ucebnice pfirodnich véd. Ty budou nasledné vyuzity k tvorbé
nastroje uréeného k reflexi ucebnic.

2 Teoreticka vychodiska

Ucebnice piirodovédnych oborti, véetné fyziky, jsou jak v mezinarodnim, tak v doméacim prostiedi odborné
reflektovany. Z neddvno publikovanych ¢lank o tom svédéi napf. studie Vojife a Ruska (2019), ktera
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predklada ptehled o vyzkumu ptirodovédnych ucebnic. Na zakladé ¢lankd publikovanych v letech 2000
az 2018, které jsou zafazeny v databazi Web of Science, dospivaji mimo jiné ke zjisténi, ze vyzkum v této
oblasti je nevyvazeny mezi jednotlivymi staty a regiony.

Jednim z témat reflexe fyzikalnich uc¢ebnic je problematika obsahovych nepresnosti, zavadéjicich infor-
maci a chyb, které se v ucebnicich fyziky objevuji. Tomu je vénovéana pozornost dlouhodobé jak v zahranici
(napt. Campanario, 2006; Slisko, 2006; Zajkov et al., 2017), tak v tuzemsku (nap¥. Musilova, 2012, 2016;
Zak, 2018).

Pokud se zamérime na ceské ucebnice fyziky, pak se jim z hlediska historické perspektivy v relativné
nedavné dobé vénovali Kolafova (2013), Lepil (2013), Volf a Vybiral (2013).

Tvorba ucebnic a jejich vyzkumné reflexe probihaji ¢asto ponékud oddélené. My se pokousime o jiny
pristup, a sice o provazani tvorby ucebnice a jeji reflexe v rtznych fazich jeji geneze. Pro kontext kratce
uvedme, ze v soucasné dobé vznikd na katedre didaktiky fyziky na Matematicko-fyzikalni fakulté Univer-
zity Karlovy stfedoskolska ucebnice fyziky, jejiz tvorba je vystavéna mimo jiné na vyzkumu Zaka a Kolafe
(2023).

Vznikajici uéebnice bude po ¢astech pilotovana, pficemz cilem pilotaze je ziskat relevantni podnéty
k proméné vznikajici ucebnice tak, aby byla kvalitnéjsi. K tomu je ale potfeba pilotaz uchopit vyzkumné,
a je tedy tfeba Tesit, jaky vyzkumny design, jaké metody sbéru a zpracovani dat pfi pilotazi vyuzit. Tato
studie je pripravnym krokem k vybéru a konstrukci vyzkumnych néastroji, na zakladé kterych budou
sbirdna data pfi pilotdzi. Pfedpokldddme, Ze hlavnimi skupinami respondentt (zdroji dat o udebnici
a jejim pouziti) budou zaci vyuzivajici vznikajici uéebnici, jejich ucitelé a také didaktici fyziky. Ve vSech
tfech pripadech je ovSem nutné zabyvat se otazkou, co maji respondenti reflektovat. Ackoliv nevylu¢ujeme
ani holistickou a nestrukturovanou reflexi ucebnice, chceme v této studii fesit zejména otazku, na co se
pri reflexi zamérit. Proto je vyzkumna otazka této studie formulovana takto:

o Jaké jsou pozadavky kladené na ucebnice fyziky nebo obecnéji na ucebnice prirodnich véd (science),
které se opakované objevuji ve studiich publikovangch v mezindrodnim prostiedi?

Domnivame se, Zze odpovéd na tuto otdzku pomiize nejen pii konstrukei vyzkumnych néstrojt reflek-
tujicich v soucasné dobé vznikajici uéebnici fyziky, ale i v budoucnu pfi vyzkumu jinych fyzikalnich, ale
i dalsich pfirodovédnych ucebnic.

3 Metodologie

K feseni vyzkumné otazky byla vyuzita systematickd reserse v databdzi Web of Science, obsahovd analyza
nalezenych studii a jejich komparace. ReSerse v databdzi Web of Science (ddle WoS) probihala od tinora
2022 do srpna 2023. Byly vyhledadvany studie tykajici se ucebnic, a proto se jako relevantni v prvni
tadé jevila nasledujici klicova slova: textbook, schoolbook a e-book. Vysledky vyhledavani byly ztzeny na
fyzikalni nebo obecnéji pfirodovédné ucebnice, a tudiz ke klicovym slovim byla pfidana: physics nebo
science. Vzhledem k vyzkumné otézce byla déle zvolena klicova slova: feedback, assessment, question*,
survey, instrument, tool, investig*, pilot*, evaluat®, reflection, analys* (symbol * zastupuje dalsi pismeno
nebo pismena, kterd mize dané kli¢ové slovo obsahovat). Déle byla pt¥ipojena klicova slova: student, pupil,
teacher, education expert.

Pfi vyhledavani v databazi WoS nehraje roli velikost pocatecnich pismen a ke spojovani klicovych slov
byly pouzity logické spojky AND (pouZiva se pro spojeni dvou klicovych slov, z nichZ obé zéroven maji
byt obsazena v daném textu) a OR (pouziva se pro spojeni dvou klicovych slov, z nichz alespori jedno méa
byt obsaZeno). Rizné kombinace vySe uvedenych klicovych slov byly vyhleddviny v abstraktech studii
uvedenych v databdzi WoS, které byly psany anglicky a které byly vydény od roku 2000 (v¢etng). Pfesna
data vyhledavani a pocty nalezenych studii jsou uvedeny v tab. 1.

Pokud pro danou kombinaci klicovych slov bylo nalezeno méné nez 600 studii, byly procteny abstrakty
vSech téchto studii a z nich byly vybrany studie zabyvajici se analyzou fyzikalnich nebo pfirodovédnych
ucebnic, jejich hodnocenim nebo vybérem. Tyto studie byly nasledné proc¢teny celé.

Pokud pro danou kombinaci klicovych slov bylo nalezeno vice nez 600 studii, byly sefazeny od nejcito-
vanéjsich po nejméné citované a procCteny byly abstrakty studii, které mély vice nez 15 citaci. Aby nebyly
opominuty novéjsi studie, které ze zfejmych divodd mivaji mensi pocet citaci, byly nasledné vSechny na-
lezené studie sefazeny od nejnovéjsich po nejstarsi a byly procteny abstrakty vSech studii publikovanych
od roku 2019 (véetné&) do soudasnosti.

Dalsi studie souvisejici s vyzkumnou otézkou byly hledany v seznamech literatury studii nalezenych
vySe popsanym zpusobem. Jako dopliikovy zdroj k databazi WoS byl pouzit vyhledéva¢ Google, ve kterém
bylo pouzito klicové ,slovo“ hodnoceni prirodovédnych ucebnic. Timto zptisobem byly postupné nalezeny
studie Sikorové (2004) a Lepila (2010).
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Tab. 1: Pouzité kombinace klicovych slov, po¢ty nalezenych studii a data vyhledavani v databazi WoS
(sefazeno chronologicky)

Kombinace kli¢ovych slov Pocet Datum
studii  vyhledavani
textbook AND physics AND pilot* 8 10. 2. 2022
textbook AND physics AND evaluat™® 73 15. 2. 2022
textbook AND physics AND feedback 9 1. 3. 2022
textbook AND physics AND analys* 272 8. 3. 2022
textbook AND physics AND assessment 49 10. 5. 2022
(physics OR science) AND (textbook OR schoolbook) AND (develop* OR research) 2 349 5. 8. 2022
students AND (perception OR approach OR feedback) AND (physics OR science) AND 563 22.9. 2022

(textbook OR schoolbook)
students AND (survey OR questionnaire OR reflection) AND (physics OR science) AND 233 7. 10. 2022
(textbook OR schoolbook)

(physics OR science) AND (textbook OR schoolbook) AND (tool OR investig*) 1051 18.11. 2022
(student OR pupil OR teacher) AND (science OR physics) AND (textbook OR 936 1. 12.2022
schoolbook) AND (survey OR question* OR instrument OR tool)

(student* OR pupil*) AND (textbook OR schoolbook) AND (physics OR science) 2064 19. 12. 2022
education AND expert AND (textbook OR e-book) AND (physics OR science) 62  19. 3. 2023
(pupil* OR student* OR teacher* OR (education AND expert)) AND (textbook OR 869 2. 5. 2023

e-book OR e-textbook) AND (science OR physics) AND (survey OR question* OR

instrument OR criteria OR rubric)

(physics OR science) AND (textbook OR schoolbook OR e-book OR interactive) AND 50 2. 8. 2023
checklist

Na zékladé vyse uvedeného postupu byly nalezeny ¢tyri studie obsahujici nastroje urcéené k hodnoceni
fyzikalnich nebo pfirodovédngch ucebnic (nebo k jejich analyze) a dvé studie obsahujici kritéria, kterymi
se mohou uéitelé pfi vybéru uéebnic Fidit. Tyto studie struéné komentujeme nize (od starsich po novéjsi):

e Ogan-Bekiroglu (2007): Je zde uveden nastroj pro hodnoceni uéebnic fyziky, ktery obsahuje 131 kri-
térii. Nastroj vyuziva bstupiniovou Likertovu skalu, pomoci které se hodnoti, zda a do jaké miry
ucebnice dané kritérium spliuje.

e Lepil (2010): Zabyva se pfirodovédnymi uéebnicemi, popisuje strukturni prvky ucebnic, mezi které
fadi vykladové slozky, obrazovy material a nevykladové slozky, shrnuje pozadavky na ucebnice
a dale podrobné uvadi kritéria jejich vybéru.

e Devetak a Vogrinc (2013): Uvadi kritéria k analyze pfirodovédnych ucebnic, kterymi se mohou
ucitelé pfi jejich vybéru fidit. Jejich seznam je rozdélen do t¥{ oblasti: 1) obecnd struktura, 2) textovy
materidl, 3) obrazovy material. Kazd4 z nich obsahuje fadu kritérii a jejich podrobny komentar.

e McDonald (2016): V ramci této studie byl vytvofen dotaznik pro ucitele, jehoZ jedna otazka zjistuje,
jaké faktory ovliviiuji to, proc¢ si ucitelé vybrali souc¢asné pouzivanou pfirodovédnou ucebnici. Nabizi
14 moznosti a prostor pro dalsi odpovédi.

e Handayani, Adisendjaja a Kusnadi (2021): V této studii byla nové vytvoiena ucebnice biologie' otes-
tovana v oblastech: Sife a tiplnost materidlu (the width and completeness of the material), pfesnost
materidld a testl (materials and test accuracy), aktudlni materidl (latest material), podnécovani
ke kritickému mysleni (critical thinking is stimulated), védecky pfistup (scientific approach).

e Cirakoglu, Toksoy a Reisoglu (2022): Tato studie uvadi seznam 36 kritérii uréenych k hodnoceni
elektronické ucebnice fyziky. Ucebnice muze za kazdé kritérium ziskat 0 az 5 bodu. Kritéria se zamé-
fuji na hodnoceni elektronické ucebnice z hlediska obsahu, kompatibility se stanovenymi uc¢ebnimi
vystupy, urovné zaki, ucebnich osnov fyziky, pouzivani jazyka, komunikace mezi ucitelem a zaky

a z dalsich hledisek.

Obsahova analyza nalezenych studii a jejich komparace

Nastroje a kritéria nalezené v Sesti vysSe uvedenych studiich byly nejprve dikladné prostudovany a byly
v nich vyhledédvany obdobné pozadavky kladené na ucebnice. Postup byl nasledujici: Nejdfive byly ze

1Ugebnice biologie nebyly pfimo vyhledavany, tato studie byla nalezena pomoci klicového slova ,science.
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studie obsahujici nejmensi pocet pozadavki vypsany vSechny tyto pozadavky do jednoho sloupce tabulky
a ke kazdému z nich byla pro zjednodusSeni prace vytvorena jeho zkracena varianta. Ta byla zapsana do
vedlejsiho sloupce, ve kterém zacal vznikat seznam pozadavkl. Postupné byly analyzovany dalsi studie.
Pokud byl v dalsi studii nalezen pozadavek, ktery dosud nebyl v seznamu pozadavk® uveden, byla k nému
opét vytvorena zkratka a ta byla do seznamu pfidana. Pozadavky obsahové podobné jiz existujicim byly
zapsany do stejného Ffadku jako odpovidajici polozka z predchozich studii. Timto zptisobem byl vytvoren
seznam pozadavku zaloZzeny na péti studiich.

V pofadi posledni analyzovand studie (Ogan-Bekiroglu, 2007) obsahovala celkem 131 kritérii, coz
vyrazné prevysovalo poéty pozadavkt v pfedchozich studiich. Tato kritéria byla proctena a porovnana
s jiz vytvofenym seznamem pozadavki. Pokud byl nalezen obsahové podobny pozadavek, byl zapsan
do stejného tadku tabulky. Pozadavky, které se v této studii objevily poprvé, nebyly do seznamu jiz
pridavany.

Pfi tomto procesu byla snaha identifikovat nejen explicitné uvedené pozadavky, ale také implicitni
myslenky, které mohou byt pro reflexi ucebnic relevantni. Pozadavky, které se vyskytly alespon ve tfech
rtznych zdrojich, byly nasledné diikladné analyzovany z hlediska obsahu a byla ovéfena jejich vzdjemné
obsahové shoda.

Pokud byly nékteré pozadavky povazovany za do jisté miry odlisné, byly ze seznamu docasné vyiazeny.
Nasledné byly znovu procteny vsechny pozadavky ze vSech Sesti studii a byly vyhledavany pozadavky
podobné tém docasné vyrazenym. Pokud nebyly nalezeny alespon dva dalsi podobné pozadavky, byla
takova polozka trvale vyfazena ze seznamu. Pozadavky, které ztstaly ve vysledném seznamu, povazujeme
pro fyzikdlni (ale i dalsi pfirodovédné) ucebnice za dilezité kvili jejich opakovanému vyskytu ve vice
studiich.

4 \Vysledky

V odborné literature bylo identifikovano 25 opakujicich se pozadavkt kladenych na fyzikdlni ucebnice,
jejichz ptvodni znéni je uvedeno v ptiloze v tab. P.1.1.1 az P.3.2. NiZze podavame syntetizujici pfehled
téchto pozadavki, ve kterém jsou vyznamové podobné pozadavky sdruzeny do skupin. Neuvadime prosty
prehled, ale na zakladni tirovni ho komentujeme. Sirsi kontext a hlubsi souvislosti identifikovanych poza-
davk jsou pak uvedeny v diskuzi.

4.1 Obsahové pozadavky kladené na ucebnice

Mezi identifikovanymi pozadavky na uc¢ebnice je mozné nalézt takové, které lze do zna¢né miry oznacit
jako obsahové pozadavky. Jak bude ziejmé z dalsiho, jedné se o zjednoduseny pohled, nicméné umoznuje
vytvotit v pozadavcich urcitou strukturu.

4.1.1 Oborovy obsah nezavisly na zakovi

Prvni skupina pozadavki, které byly identifikovany, se tyka oborového obsahu, ktery je do zna¢né miry
nezavisly na Zakovi. Patii sem pozadavek na presnost informaci, védeckou presnost a bliZe nespecifikova-
nou spravnost obsahu, coz zde souhrnné oznacujeme jako korektnost obsahu (P.1.1.1). Tento pozadavek
miZeme chépat tak, Ze pfirodni védy jako obory (vCetné fyziky) zahrnuji urcité ovéfené poznéni, které
ma byt prostfednictvim ucebnic nezkreslené komunikovano.

Na tento pozadavek do jisté miry navazuje akcent na aktudlnost obsahu (P.1.1.2). Snahu o aktuélnost
muZzeme chéapat jako reflexi toho, Ze obor se vyviji a pfinasi nové poznatky a nové aplikace, které maji
byt zahrnuty do obsahu ucebnic. Pozadavek na aktudlnost miize ale byt do ur¢ité miry v rozporu s po-
zadavkem na obsahovou korektnost, protoze nové poznatky a jejich casto komplikované aplikace nelze
presné (detailng) komunikovat ve vyuce.

Dalsim pozadavkem je diraz na vazby s dalsimi obory, technologiemi a spoleénosti (P.1.1.3). Tento
pozadavek souvisi s aktuélnosti obsahu, protoze soucasnd véda (véetné fyziky) vytstuje v mnozstvi tech-
nologii, které ovliviiuji spolecnost a jejichz vyvoj je také spolec¢nosti ovliviiovan. Zaroven muiizeme v tomto
pozadavku implicitné spatfovat urcity obrat k zakovi, protoze mezioborové vazby, zejména k soucasnym
technologiim, mohou zaky vyznamné motivovat k uceni.

4.1.2 Oborovy obsah orientovany na zaka

Jako urcity protipdl ke skupiné pozadavkt v ¢asti 4.1.1 mizeme chapat jednak pozadavek na soulad
obsahu s kurikulem (P.1.2.1), pfi¢emz je vyslovné zmitiovano ndrodni kurikulum a kurikulum daného
fyzikalniho kurzu, jednak souvisejici pozadavek na soulad obsahu s cili vjuky (P.1.2.2). V obou téchto
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pozadavcich, které se vyrazné piekryvaji, je zfejmy silny diraz na zaka, protoze jak kurikulum, tak cile
vyuky jsou formulovany primarné kvili zakovi, ne kvuli oboru samotnému.

4.1.3 Kognice zaku

Tieti skupina pozadavki, které se podafilo opakované nalézt v literatuie, tematizuje kognici 74kt. Radime
mysleni.

MuZeme sem zafadit také obecnéji vymezeny pozadavek na priméienost obsahu turovni Zdki (P.1.3.2).
I kdyZ to neni v jednotlivych polozkach vyslovné uvedeno, je opravnéné se domnivat, ze jde zejména
o priméfenost kognitivni trovni zaki.

S obéma predeslymi pozadavky souvisi pozadavek na smétovani od jednodu$siho ke sloZitéjsimu,
obecnému (P.1.3.3). To umoziiuje systematicky pracovat se zaky rtizné tirovné a propracovéavat se k vyssim
kognitivnim drovnim.

4.1.4 Motivace zaku

Ctvrté skupina pozadavkil se virazné vztahuje k afektivni slozce. Zahrnout sem miZeme zejména poza-
davek na zajimavost obsahu a jeho zpracovdni (P.1.4.1). Pozadavek na prezentovani obsahu zajimavym
zpusobem ale vyrazné spada také mezi formalni pozadavky.

Dtiraz na motivaci zakl tematizuje pozadavek, aby ucebnice obsahovala motivacni proky (P.1.4.2),
aniz by ale jednotlivé polozky konkrétné resily, které prvky nebo slozky by to mély byt.

Také pozadavek na aktivizaci Zaki (P.1.4.3) miizeme tizce spojit s motivaci zdki. Je zfejmé, Ze tento
pozadavek typicky souvisi s pozadavky tykajicimi se podpory kognice zak1.

4.1.5 Ruznorodost

S podporou kognice a motivace zakl souvisi dalsi skupina pozadavki, kterou mizeme zkracené oznacit
jako rtiznorodost. Pod tento zastfesujici pojem je mozné zahrnout pozadavek, aby ucebnice umoznovala
diferenciaci, podporovala Tizné Zdiky (P.1.5.1).

Tomu odpovida také pozadavek, aby ucebnice nabizela rizné aktivity a podnéty, napi. cviceni, otazky,
problémy k feSeni, odkazy na dalsi zdroje (P.1.5.2). Tim mohou byt pfirozené feSeny rtizné potfeby zakii
pfi vzdélavani, protoze nabidka rtznych aktivit zvysuje pravdépodobnost, ze aspon nékteré z nich budou
zéakaim vyhovovat.

4.2 Formalni pozadavky kladené na ucebnice

Mezi identifikovanymi pozadavky kladenymi na ucebnice byly pfirozené nalezeny takové, které lze spise
nez s obsahovou strankou spojit s formalnim zpracovanim ucebnice. Jak uZ bylo doloZeno vyse
(napt. pozadavek P.1.4.1), nelze je striktné oddélit od obsahovych pozadavki.

4.2.1 Verbalni stranka

Takto oznacena skupina pozadavkd tematizuje naroky na jazyk, kterym je psan text ucebnice. Patii
sem zejména pozadavek na primérenost jazyka Zdkim (P.2.1.1). Konkrétnéji je v jednotlivych polozkéch
zminén ohled na droven rozvoje zaka a na ro¢nik, coz mizeme dat do souvislosti s kognitivni irovni zak
(Cést 4.1.3).

S priméfenosti jazyka souvisi vysvétleni neznamych slov (P.2.1.2). Nejedné se jen o slova prejaté
z ciziho jazyka (,cizi slova“), ale obecnéji o slova a pojmy, kterym Zaci nerozuméji (slova dosud zéktm
neznamé a pro zaky obtizn4).

Objasnéni neznamych slov muZzeme chapat jako nutnou podminku celkové jasnosti a srozumitelnosti
textu (P.2.1.3). V jednotlivych pozadavcich je explicitné uvedena jednoduchost zprév a vyvarovani se
zbyteénym tvrzenim, coz mize byt na druhou stranu v jistém protikladu ke snaze vysvétlovat neznamé
pojmy, protoze tim se text nutné prodluzuje.

S vySe uvedenymi pozadavky na verbalni stranku ucebnice souvisi také dodrZovdni terminologie
(P.2.1.4). Konkrétné jsou uvedeny pozadavky na jednotnost, konzistenci a standardnost p¥i pouzivani
terminti. To mtize bezpochyby prispét k celkové srozumitelnosti ucebnice. Miizeme zde ale vnimat presah
k oborovému obsahu nezavislému na zékovi (¢ast 4.1.1), tedy k obsahovym pozadavkim kladenym na
ucebnice, protoze odborna terminologie je ukotvena v oboru (fyzice) a Zici v podstaté nemaji moznost
do jejiho vymezeni zasahovat.
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Jako samoziejmost mtzeme brat pozadavek na jazykovou spravnost (P.2.1.5). Jazykova korektura,
ktera prispiva k zajisténi spravnosti, je béznou soucasti finalizace vSech odbornych textt urc¢enych k pub-
likovani a ucebnicové texty by nemély byt vyjimkou. Urcitym specifikem ale je, Ze ucebnice maji typicky
vétsi okruh ¢tendit (uzivatelil) nez odborné texty a navic hlavnimi uzivateli, kterym je uéebnice uréena,
jsou Zéci, takze jazykova spravnost tu miize vyznamné piispét i k jazykové kultivaci zakt.

Pfirozeny pozadavek na vhodnou velikost pisma (P.2.1.6) mizeme asociovat jednak s verbalni stran-
kou, jednak se strankou grafickou. Velikost pisma by méla umoziovat snadné ¢teni a u uéebnic, které maji
elektronickou podobu, je potfeba vzit v ivahu také specifika pfi zobrazovani textu raznymi elektronickymi
zafizenimi.

4.2.2 Graficka stranka

Do této skupiny miizeme zafadit pozadavek na ilustrace podporujici uceni (P.2.2.1). Tematizovana tu je
jak kognitivni slozka (pomoc Zakim p¥i zapamatovani, shrnuti a porovnavani informaci, viz ¢ast 4.1.3),
tak afektivni slozka (podpora motivace k uceni, vzbuzovani zdjmu a zvédavosti, viz ¢ast 4.1.4).

S pozadavkem, aby ilustrace podporovaly uceni zaka, Gzce souvisi pozadavek na srozumitelnost ilu-
straci (P.2.2.2). V souvislosti se srozumitelnosti ilustraci (obecnéji ,netextovych prvkia“ — obrazka, kreseb,
nacrtki, fotografii, schémat, animaci) je naznaceno sepéti s textem. V jedné polozce je jako jejich tcel
zminéno ilustrovani textového obsahu, takZe je tu zfejmé souvislost s verbalni strankou (¢ast 4.2.1).

Dalsi opakujici se pozadavek je mozné souhrnné oznacit jako vhodnost ilustraci (P.2.2.3). Konkrétné
je uvedena relevance ilustraci k tématu, coz mtzeme opét chapat jako souvislost s verbalni strankou. Dale
je doporuceno pouzivat realistické obrazky, ale také symbolické prvky.

V rédmci grafické stranky je tematizovano vhodné vyuZiti barev (P.2.2.4). Specificky je zminén poza-
davek na peclivy vybér barev s ohledem na to, Ze zaci interpretuji barvy riznych prvki rizné.

4.3 Pozadavky kladené na strukturu ucebnice

Mezi pozadavky kladenymi na ucebnice je mozné najit takové, které se zabyvaji rozlozenim a usporadanim
jednotlivych ¢asti ucebnice. Tyto pozadavky Fesi ucebnici spise jako celek a souvisi nejen s formalnimi,
ale i s obsahovymi pozadavky.

Z hlediska formalnich pozadavkil (st 4.2) sem miizeme zahrnout pozadavek na rozloZend ilustraci
a textu (P.3.1). Je zde zdiraznéna integrace textu a vizudlnich prvki, dokonce konkretizovana tak, aby
ilustrace byla na stejné strance jako text, kterého se tyka.

Céstecné mezi formalni a ¢asteéné mezi obsahové pozadavky je mozné zahrnout pozadavek na uspo-
fadanost ucebnice (P.3.2). Mlzeme sem zahrnout uspofadani ucebnice jako celku, vhodné €lenéni na
kapitoly a usporadani v ramci kapitol. Objevuje se ale i pozadavek na logické usporadani sledujici vyvoj
oborovych konceptl a zdtiraznéni dalsich vazeb (mezi tématy, mezi vychodiskem, vyvojem a vysledkem,
otazkou a odpovédi, pfi¢inou a nésledkem a dalsi).

5 Diskuze

Zajimavé je porovnat, jak jednotlivé identifikované studie pfispély k doplnéni piehledu pozadavka kla-
denych na ucebnice (viz Priloha). Zatimco studie Devetaka a Vogrince (2013), Lepila (2010) a Ogan-
Bekirogluové (2007) se zaméfuji téméf na vSechny oblasti pozadavkl, Handayani et al. (2021) nepfispéli
k Zadnému z obsahovych pozadavku kladenych na ucebnice, ale pouze k formalnim pozadavkium a k poza-
davktim kladenym na strukturu ucebnice. Néstroj ze studie Cirakogluové et al. (2022) je naopak zdrojem
pozadavku zamérenych témér vyhradné na obsah ucebnice. Pokud jde o formalni stranku ucebnic, figu-
ruje jako zdroj pouze u dvou pozadavki, zatimco u struktury ucebnice neni zdrojem zaddného. Koneéné
nastroj McDonaldové (2016) je velmi struény a ve vysledném piehledu figuruje jako zdroj pouze u dvou
pozadavkii.

Ponékud prekvapivé muize byt zjisténi, Ze mezi opakované identifikovanymi pozadavky chybi explicitni
pozadavek na pritomnost feSenych tloh v ucebnici. Rlizné aktivity a podnéty jsou sice uvedeny v poza-
davku (P.1.5.2), ale neni zde kvantifikovino mnoZzstvi tloh a pfitomnost jejich feseni (af uz jen vysledkii
nebo i postupi feSeni). Obdobné spojeni s kazdodennim Zivotem je dalsim poZadavkem, ktery v explicitni
podobé mezi identifikovanymi pozadavky postradame, prestoze je velmi silné zduraznovan i pfednimi fy-
ziky (Zak & Kolat, 2023). Ackoli pozadavek na vazby s technologiemi a spole¢nosti (P.1.1.3) tento aspekt
Castecné pokryva, neni zde kladen didraz pfimo na kazdodenni zZivot, coz by pro zadky mohlo byt velmi
motivujici. Dalsim pozadavkem, ktery bychom mohli oéekavat, ale pritom nebyl identifikovan, je shrnuti
na konci kapitol, které by zakim mohlo pfipomenout klicové koncepty a pomoci jim s opakovanim uciva.
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Obdobné pozadavek, Ze by u¢ebnice méla podporovat sebereflexi pfi uceni zaki, ktery mizeme povazovat
za velmi hodnotny, nebyl v analyzované literatufe prostfednictvim zvolené metodologie identifikovan.

Skutecnost, ze nékteré pozadavky, jejichz opakovany vyskyt bychom ocekavali, nebyly nalezeny, miize
pochopitelné souviset se zvolenou metodologii, kterd samoziejmé neni jedind mozna. Ackoli byly voleny
ruzné kombinace riuznych klicovych slov, nelze je povazovat za vycCerpavajici. Systematické vyhledavani
bylo provedeno v databazi Web of Science, ale za relevantni mizeme povazovat napft. i databéazi Scopus.
Dalsim vyraznym omezenim bylo pouziti kli¢ovych slov physics nebo science, pficemz za prinosna bychom
mohli povazovat také klicova slova biology, chemistry nebo geology, protoze lze ocekavat, ze pozadavky
kladené na tyto dalsi pfirodovédné obory (jejich uéebnice) mohou byt z velké ¢asti relevantni i pro oblast
fyzikalniho vzdélavani. Pies tato omezeni byla v Sesti studiich nalezena celd soustava opakujicich se
pozadavki kladenjch na ucebnice.

Soubézné s vyse popsanou resersi byly nalezeny jesté dvé studie, ve kterych jsou formulovany poza-
davky na uéebnice, které ale nakonec nebyly v nasi studii vyuzity. Jednou z nich je studie Sikorové (2004),
druhou studie Wan Sulaimana a Mustafové (2020). Ani jedna z téchto studii ale neni zaméfena pfimo na
reflexi p¥irodovédnych (nebo dokonce fyzikalnich) uéebnic, a proto jsme se nakonec rozhodli pozadavky
uvedené v téchto studiich do nasi analyzy a vysledného prehledu nezahrnout. Nékteré z téchto pozadavki,
napf. pozadavek na shrnuti kapitol (Sikorové, 2004, s. 43) nebo ¢tivost (Wan Sulaiman & Mustafa, 2020,
s. 93), vSak povazujeme za dulezité, a proto budou jesté zvazeny pii tvorbé ndstrojt pro reflexi vznikajici
ucebnice fyziky.

V soucasné dobé probiha pilotni ovéfovani ¢asti fyzikalni ucebnice zamérené na oblast elektfiny a mag-
netizmu. Ovéfovana je elektronicka verze ucebnice, avsak ze Sesti studii, které byly pouzity pfi sestavovani
pfrehledu pozadavki, se pouze jedna vénuje problematice elektronickych uéebnic (Cirakoglu et al., 2022).
Studii zaméfenych na elektronické uéebnice (nebo dalsi elektronické uéebni materidly) je zfejmé mensi
mnozstvi nez téch, které jsou zamérené na tisténé uéebnice. Podle studie Vojife a Ruska (2019, s. 1507) se
elektronickymi uéebnicemi a ué¢ebnimi texty zabyvalo mezi roky 2000 a 2018 pouze 5 % z jimi nalezenych
183 studii. Pti tvorbé nastroju pro reflexi uéebnice bude proto zvazena moznost doplnit polozky zamérené
specificky na elektronické ucebnice.

Identifikované poZzadavky kladené na ucéebnice, zejména obsahové pozadavky (P.1), mizeme do urcité
miry sdruZit s orientacemi pfirodovédného kurikula, které rozlisuji napf. Cheung a Ng (2000). Pozadavky
na oborovy obsah nezavisly na zékovi (P.1.1) miZzeme dat do souvislosti s akademickym kurikulem, ve
sahlejsi skupinu pozadavkid na oborovy obsah orientovany na zédka (P.1.2) je mozné z velké ¢asti sdruzit
s humanistickym kurikulem, zejména pozadavky na motivaci zdkt (P.1.4) a riznorodost (P.1.5), protoze
humanistické kurikulum je vyrazné zaméfené na zaky a na integrovani afektivni oblasti (emoce, postoje,
hodnoty) s kognitivni oblasti. Pozadavky na kognici zaka (P.1.3) lze pfiméji spojit s orientact kurikula na
kognitivni procesy, kterd na rozdil od akademického kurikula zdtraznuje misto obsahu procesy, jakymi
jsou napf. provadéni pozorovani a experimenti, analyza dat a badatelstvi. V identifikovanych pozadavcich
je mozné najit odraz také zbyvajicich dvou orientaci kurikula, spolecensky zamerenéeho, které zdtraznuje
spolecensky kontext, a technologického, upozornujiciho na souvislosti védy a technologii. Oboji je ziejmé
predevsim z pozadavku na vazby s dalsimi obory, technologiemi a spole¢nosti (P.1.1.3).

6 Implikace

Pozadavky kladené na ucebnice fyziky uvedené v tomto ¢lanku budou v prvni fadé vyuzity k tvorbé
vyzkumnych nastroji, které budou reflektovat vznikajici ucebnici fyziky pro stfedni skoly. Jeji tvorba
probihé v soucasné dobé na katedie didaktiky fyziky Matematicko-fyzikalni fakulty Univerzity Karlovy.
Vzhledem k tomu, ze béhem jeji pilotaZze budou zjistovany nazory riznych skupin aktéra (z4ka stiednich
skol, jejich uciteld a také didaktikt fyziky) na ni, bude pro kazdou tuto skupinu vytvofen specificky
nastroj, jehoz obsah a forma bude adekvatni dané skupiné respondenti. Je totiz ziejmé, Ze nékteré
pozadavky (jejich naplnén{) nemiize napf. skupina stfedoskolskych zaka relevantné posoudit.

Zjisténé pozadavky, které jsou opakované kladeny na ucebnice fyziky, resp. obecnéji na prirodovédné
ucebnice, budou déle propagovany v komunité vzdélavatelu ve fyzice, aby pomohly kultivovat vznikajici
vyukové materialy, nejen pripravovanou stfedoskolskou uc¢ebnici fyziky. Jako navazujici vyzkum se nabizi
zaméFit se na zjistovani pozadavki kladenych na ucebnice dalsich ptirodovédnych obori (biologie, chemie,
geologie), pfip. na udebnice dalsich oborii a zkoumat, zda existuje obecné sdilend shoda na tom, které
pozadavky maji byt na ucebnice kladeny bez ohledu na jejich oborové zaméreni.
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7 Zavér

V souvislosti s tvorbou stfedoskolské ucebnice fyziky, ktera v souc¢asné dobé probiha na katedfe didaktiky
fyziky Matematicko-fyzikalni fakulty Univerzity Karlovy, se tato studie zaméfila na feseni otazky, jakée
poZadavky jsou kladené na ucebnice fyziky nebo obecnéji na ucebnice prirodnich véd, které se opakované
objevuji ve studiich publikovanych v mezindrodnim prostredi. K jejimu feSeni byla vyuzita systematicka
reserSe v databazi Web of Science, obsahova analyza a komparace nalezenych studii. Identifikovano bylo
25 opakujicich se poZadavki kladenych na fyzikalni nebo ptirodovédné ucebnice.

Vyznamové podobné pozadavky byly sdruzeny do t¥i zakladnich skupin (a nékolika podskupin): 1) ob-
sahové pozadavky: 1a) oborovy obsah nezévisly na zakovi — korektnost obsahu; aktudlnost obsahu; vazby
s dalsimi obory, technologiemi a spolecnosti; 1b) oborovy obsah orientovany na zdka — soulad obsahu
s kurikulem; soulad obsahu s cili vijuky; 1c) kognice 74kt — podpora mysleni Zdki; primérenost obsahu
a jeho zpracovdni; ucebnice obsahuje motivacni proky; aktivizace Zdki; le) riznorodost — diferenciace,
podpora riznych Zdku; rizné aktivity a podnéty; 2) formélni pozadavky: 2a) verbalni stranka — primére-
nost jazyka Zdkum; vysvétleni nezndmych slov; jasnost a srozumitelnost textu; dodrZovani terminologie;
jazykovd sprdvnost; vhodnd velikost pisma; 2b) grafickd stranka — ilustrace podporugici udeni; srozumitel-
nost ilustract; vhodnost ilustraci; vhodné vyuziti barev; 3) pozadavky na strukturu ucebnice — rozloZeni
ilustract a textu; usporddanost ucebnice.

V rozsahlé piiloze jsou uvedena ptvodni podrobnd znéni téchto pozadavki. Prinos této studie muize
byt v tom, ze vysledny prehled pozadavkd syntetizuje pozadavky z nékolika studii, z nichz nékteré se
orientovaly spiSe na obsahové a jiné na formélni pozadavky kladené na uc¢ebnice. Zaroven bylo zjisténo, ze
nékteré z ptivodné ocekdvanych pozadavkil (napf. na pfitomnost feSenych tloh v ucebnici nebo shrnuti
na konci kapitol) ve studiich nalezeny nebyly. Studie rovnéz neodhalila zadné specifické pozadavky na
elektronickou podobu uéebnic. Na zékladé vysledki studie budou zkonstruovany nastroje, prostfednictvim
nichz budou vznikajici ucebnici fyziky reflektovat zaci, ucitelé a didaktikové fyziky. Vysledky studie
a vzniklé nastroje budou vyuzitelné také k reflexi dalsich pfirodovédnych ucebnic.

Podékovani

Tento vystup vznikl v rdmci projektu Specifického vysokoskolského vyzkumu ¢. 260828.
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Priloha: Pavodni znéni pozadavki kladenych na ucebnice a jejich
zdroje

V této ptiloze jsou v tab. P.1.1.1 az P.3.2 v prostfednim sloupci uvedena ptvodni (pfesnd) znéni poza-
davki kladenych na ucebnice a v pravém sloupci jsou uvedeny jejich zdroje. V ptipadé anglicky psanych
zdroju jsou uvedeny jak ¢eské preklady pozadavki, tak jejich anglické origindly (kurzivou v zévorce).

P.1 Obsahové pozadavky kladené na ucebnice

P.1.1 Oborovy obsah nezavisly na Zakovi
P.1.1.1 Korektnost obsahu

Pozadavek na uéebnici (pivodni anglické znéni) Zdroj
P.1.1.1.A  Obsah je tvofen pfesnymi informacemi. (The content consists of (Cirakoglu et al.,
accurate information.) 2022, s. 106)
P.1.1.1.B  Obsah je spravny. (The content is correct.) (Devetak
& Vogrine, 2013,
s. 10)
P.1.1.1.C  Obsah by mél byt védecky pfesny. (Content should be scientifically (Ogan-Bekiroglu,
accurate.) 2007, s. 621)

P.1.1.2 Aktualnost obsahu

Pozadavek na ucebnici (ptivodni anglické znéni) Zdroj
P.1.1.2.A Obsah je tvofen aktudlnimi informacemi/piiklady. (Current (Cirakoglu et al.,
information/examples are included in the content.) 2022, s. 106)
P.1.1.2.B  Obsah ucebnice musi byt spravny podle aktualnich znalosti daného (Devetak
védeckého oboru. (The content of the textbook must be correct & Vogrinc, 2013,
according to the actual knowledge of the specific science subject area.) s. 10)
P.1.1.2.C  Obsah uciva, jeho aktudlnost nebo zastaralost. (Lepil, 2010,
s. 18)
P.1.1.2.D Obsah by mél byt aktudlni. (Content should be up to date.) (Ogan-Bekiroglu,
2007, s. 621)
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P.1.1.3 Vazby s dal$imi obory, technologiemi a spolec¢nosti

Pozadavek na ucebnici (ptivodni anglické znéni) Zdroj

P.1.1.3.A  Obsah ucebnic by mél nabizet mezipredmétové vazby a ty jsou (Devetak
zafazeny tam a tehdy, kdy maji smysl a kdy pfinaseji materidlim dalsi & Vogrinc, 2013,
kvalitu. (The textbooks’ content should offer cross-curricular links, and  s. 11)
these are included where and when they make sense and bring
additional quality to the materials.)

P.1.1.3.B  Zejména v prirodovédnych predmétech mé vyznam také uplatnéni (Lepil, 2010,
mezipfedmétovych vazeb. s. 18)

P.1.1.3.C  Obsah by mél klast diraz na interakci védy, technologii a spole¢nosti. (Ogan-Bekiroglu,
(Content should stress the interaction of science, technology, and 2007, s. 621)
society.)

P.1.2 Oborovy obsah orientovany na zaka

P.1.2.1 Soulad obsahu s kurikulem
Pozadavek na uéebnici (pivodni anglické znéni) Zdroj

P.1.2.1.A  Obsah je v souladu s kurikulem fyzikélniho kurzu. (The content is (Cirakoglu et al.,
compatible with the physics course curriculum.) 2022, s. 106)

P.1.2.1.B  Ucebnice v kazdé kapitole jasné stanovuje operacni vyukové cile (Devetak
uvedené v narodnim kurikulu pro konkrétni pfirodovédny predmét. & Vogrine, 2013,
(The textbook at each chapter clearly states the operational learning s. 10)
objectives/aims/goals presented in the national curriculum for a specific
science subject.)

P.1.2.1.C  Obsah uéebnice vychdzi z cili vyuky stanovenych v ndrodnim kurikulu  (Devetak
pro konkrétni pfirodovédny predmét, nikoliv vSak ze struktury & Vogrine, 2013,
udebniho materidlu. (Textbooks’ content is derived from the learning s. 10)
goals stated in the national curriculum for the specific science subject,
but not from the structure of learning material.)

P.1.2.1.D  Obsah by mél byt v souladu s kurikulem. (Content should be consistent (Ogan-Bekiroglu,
with the curriculum.) 2007, s. 621)

P.1.2.2 Soulad obsahu s cili vyuky
Pozadavek na ucebnici (ptivodni anglické znéni) Zdroj

P.1.2.2.A  Obsah odpovidé vysledkiim uceni. (Content is suitable for learning (Cirakoglu et al.,
outcomes.) 2022, s. 106)

P.1.2.2.B  Obsah je v souladu s vyukovymi cili. (The content is consistent with (Devetak
the learning objectives/aims/goals.) & Vogrinc, 2013,

s. 10)

P.1.2.2.C  Ucebnice pomaha pfi dosahovani cili vyuky a umoziuje zakiam (Devetak
dosédhnout kompetenci, a to jak obecnych, tak specifickych pro & Vogrinc, 2013,
prirodovédné piedméty. (Textbook helps in achieving the learning goals  s. 10)
and allows the students to achieve competences, both generic and
science subject—specific.)

P.1.2.2.D  Aktivity by mély odpovidat cilim ucitele a kurzu. (Activities should be ~ (Ogan-Bekiroglu,
relevant with purposes of the teacher and the course.) 2007, s. 624)
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P.1.3 Kognice zaku

P.1.3.1 Podpora mysleni zaku

Pozadavek na uéebnici (pivodni anglické znéni) Zdroj
P.1.3.1.A  Jsou zahrnuty aktivity, které vyzaduji slozitéj$i mysleni. (Activities that (Cirakoglu et al.,
require high-order thinking are included.) 2022, s. 106)
P.1.3.1.B  Ucebnice by méla obsahovat texty, které stimuluji slozitéjsi mysleni (Devetak
zaka tim, ze je zapojuji do kol na vyssich kognitivnich trovnich. & Vogrine, 2013,
(Textbook should contain texts that stimulate students’ higher-order s. 11)
thinking skills by activity engaging them into tasks at higher cognitive
levels.)
P.1.3.1.C Otéazky by mély vést zaky ke kritickému mysleni a zkoumani. (Ogan-Bekiroglu,
(Questions should direct students think critically and investigate.) 2007, s. 622)
P.1.3.2 Priméfenost obsahu arovni zaku
Pozadavek na ucebnici (ptivodni anglické znéni) Zdroj
P.1.3.2.A  Obsah odpovida arovni zdka. (Content is appropriate to student level.)  (Cirakoglu et al.,
2022, s. 106)
P.1.3.2.B  Obsah ucebnice musi byt pfizptsoben potfebam zaku cilové skupiny. (Devetak
(The content of the textbook must be adapted to the needs of target & Vogrinc, 2013,
group students.) s. 11)
P.1.3.2.C  Obsah by mél odpovidat trovni zékt. (Content should be appropriate (Ogan-Bekiroglu,
for grade level of students.) 2007, s. 621)
P.1.3.3 Smérovani od jednodussiho ke slozitéjSimu, obecnému
Pozadavek na ucebnici (ptivodni anglické znéni) Zdroj
P.1.3.3.A  Pii prezentovani obsahu je dodrzovana zasada od jednoduchého ke (Cirakoglu et al.,
slozitému. (In the presentation of content, the principle of simple to 2022, s. 106)
complezx is followed.)
P.1.3.3.B  Je pouzit induktivni pfistup: Obsah ucebnic by mél byt rozvijen od (Devetak
obecného ke konkrétnimu.?( The inductive approach is used: the & Vogrine, 2013,
textbooks’ content should be developed from general to specific.) s. 10)
P.1.3.3.C  Otéazky by mély byt navrhovany od jednoduchych po obtizné. (Ogan-Bekiroglu,

(Questions should be designed from easy to difficult.) 2007, s. 622)
P.1.4 Motivace zaka
P.1.4.1 Zajimavost obsahu a jeho zpracovani
Pozadavek na ucebnici (ptivodni anglické znéni) Zdroj
P.1.4.1.A  Obsah je prezentovan zajimavym zpisobem. (The content is presented  (Cirakoglu et al.,
in an interesting way.) 2022, s. 106)
P.1.4.1.B  Prvky, které podnécuji zadjem/motivaci k uceni, mohou byt cile uéeni (Devetak
prezentované v uvodu, zajimava fakta z prirody, pramyslovych & Vogrinc, 2013,
vyzkumnych dstavi, pripady ze zivota jednotlived, odkazy na dalsi s. 11)
zdroje, feSen{ problému atd. (Elements that encourage
interest/motivation for learning can be presented learning goals in the
introduction, interesting facts from nature, industry research institutes,
cases from individuals’ lives, links to other references, problem solving,
etc.)?
P.1.4.1.C Zajimavé zpracovani poznatki. (Lepil, 2010,

s. 19)

2Je pravdépodobné, Ze autofi naopak mysleli sméfovani od konkrétniho k obecnému, coz by lépe odpovidalo pojmu
yinduktivni pfistup“.
3Ve zdroji je dvakrat uvedeno ,form“ misto ziejmé spravného ,from*.
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P.1.4.2 Ucebnice obsahuje motivacni prvky

Pozadavek na ucebnici (ptivodni anglické znéni) Zdroj
P.1.4.2.A  Obsahuje prvky, které budou zéky motivovat k uceni. (It contains (Cirakoglu et al.,
elements that will motivate students to learn.) 2022, s. 106)
P.1.4.2.B  Text obsahuje motivaéni prvky. (Texzt contains motivational elements.)  (Devetak
& Vogrinc, 2013,
s. 11)
P.1.4.2.C Motivaéni slozky ucebnice. (Lepil, 2010,
s. 18)
P.1.4.3 Aktivizace zaku
Pozadavek na uéebnici (pivodni anglické znéni) Zdroj
P.1.4.3.A  Pouzita strategie/metoda/technika aktivizuje zéky. (The (Cirakoglu et al.,
strategy/method/technique used activates the students.) 2022, s. 106)
P.1.4.3.B  Text podporuje aktivni uéeni. (Text encourages active learning.) (Devetak
& Vogrine, 2013,
s. 11)
P.1.4.3.C Urovei a kvalita slozek, které vytvaieji podnéty pro aktivitu zaka jak (Lepil, 2010,
ve vyuce, tak napt. v domaci pripravé. Jsou to zejména cviceni, tikoly, s. 18)
otazky, problémy, pokyny pro samostatnou ¢innost zaka, podnéty pro
vyuzivani mimoucebnicovych informacnich zdroji apod.
P.1.5 Ruaznorodost
P.1.5.1 Diferenciace, podpora riiznych zaku
Pozadavek na uéebnici (pivodni anglické znéni) Zdroj
P.1.5.1.A  Ucebni material by mél umoznovat individualizaci a diferenciaci obsahu (Devetak
a mél by zohledniovat rtizné styly uceni zékt. (The learning material & Vogrine, 2013,
should allow individualisation and differentiation of content and s. 11)
should take into account students’ different learning styles.)
P.1.5.1.B  Zaméfuje se na ruzné zaky. (Caters to diverse learners.) (McDonald,
2016, s. 505)
P.1.5.1.C Podpora vSech zékt. Uéebnice by méla uéitelim pomoci vytvorit tfidni  (Ogan-Bekiroglu,
spoledenstvi, které podporuje vysoka oc¢ekavani vech zékt, které vSem 2007, s. 627)
zakim umoznuje zazit tspéch a které poskytuje vSem zakdm pocit
soundlezitosti v pfirodovédné t¥idé&. (Supporting all students. Textbook
should help teachers to create a classroom community that encourages
high expectations for all students, that enables all students to
experience success, and that provides all students a feeling of belonging
in the science classroom.)
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P.1.5.2 Ruzné aktivity a podnéty

Pozadavek na ucebnici (ptivodni anglické znéni) Zdroj
P.1.5.2.A  Meély by byt pfidany i nékteré odkazy na dalsi zdroje a aktivity. (Some  (Devetak
additional resources and activities should be added as well.) & Vogrine, 2013,
s. 11)
P.1.5.2.B Text by mél neustale nabizet rtizné aktivity, jako jsou cviceni, otazky (Devetak
podnécujici mysleni, problémy k feseni a navrhy na laboratorni prace, & Vogrine, 2013,
pozorovani pfirodnich jevl a prace v terénu a na projektech. (The text  s. 11)
should constantly offer various activities such as exercises, questions
that stimulate thinking, problems to be solved and proposals for
laboratory work, observations of the natural phenomena and field and
project work.)
P.1.5.2.C  Uroven a kvalita slozek, které vytvaieji podnéty pro aktivitu zaka jak (Lepil, 2010,
ve vyuce, tak napt. v domaci pripravé. Jsou to zejména cviceni, tikoly, s. 18)
otazky, problémy, pokyny pro samostatnou ¢innost zaka, podnéty pro
vyuzivani mimoucebnicovych informacnich zdroji apod.
P.1.5.2.D Poskytované informace by mély byt doplnény o zasady ucéebnich teorii (Ogan-Bekiroglu,

a mély by zohledtiovat rozdily mezi jednotlivci. Proto by ucebnice méla 2007, s. 621)
obsahovat: Védecké hadanky, rébusy, bublinové tilohy, poznamky na
okrajich stran (otazky, definice dulezitych pojmi, vysvétleni hlavnich
myslenek), pojmové mapy, eseje, kratké zivotni pfibéhy védct

a vysvétleni jejich objevii. (The information given should be enriched by
being in accordance with the rules of instructional theories and being
aware of the personal differences. Therefore, textbook should include:
Scientific riddles, puzzles, concept cartoons, marginal glosses
(questions, definitions of important terms, explanation of main ideas),
concept maps, essays, short life stories of the scientists and
explanations of their discoveries.)

P.2 Formalni pozadavky kladené na ucebnice

P.2.1 Verbalni stranka

P.2.1.1 Primérenost jazyka zakam
Pozadavek na ucebnici (pivodni anglické znéni) Zdroj

P.2.1.1.A  Vhodnost jazyka s ohledem na tiroveni rozvoje zéka. (Suitability of (Handayani et
language with the level of student development.) al., 2021, s. 3)

P.2.1.1.B  Pfiméfenost pouzitych vyjadfovacich prostiedki. (Lepil, 2010,

s. 19)

P.2.1.1.C  Odborny jazyk by mél odpovidat trovni ro¢niku. ( Technical language (Ogan-Bekiroglu,
should be appropriate for grade level.) 2007, s. 623)

P.2.1.2 Vysvétleni neznamych slov
Pozadavek na ucebnici (ptivodni anglické znéni) Zdroj

P.2.1.2.A K dispozici je oddil se slovnikem, ktery vysvétluje slova a pojmy, jimz (Cirakoglu et al.,
studenti nerozuméji. (There is a dictionary section that explains words 2022, s. 106)
and concepts that students do not understand.)

P.2.1.2.B Neznama4 a obtiZzna slova jsou vysvétlena. (The unknown and difficult (Devetak
words are explained.) & Vogrinc, 2013,

s. 11)

P.2.1.2.C Cizi slova by méla byt napsana v ptuvodnim tvaru a jejich vyslovnost (Ogan-Bekiroglu,
by méla byt uvedena v zévorkach. (Foreign words should be written as 2007, s. 623)
they are and their pronunciations should be given in parentheses.)
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P.2.1.3 Jasnost a srozumitelnost textu

Pozadavek na ucebnici (ptivodni anglické znéni)

Zdroj

P.2.1.3.A  Styl psani je jasny (struktura vét a textu je srozumitelnd). ( Writing
style is clear (sentence and text structure is understandable).)

(Devetak
& Vogrine, 2013,
s. 11)

P.2.1.3.B  Jednoduchost zpridv nebo srozumitelné informace. (Easiness of

(Handayani et

messages or understandable information.) al., 2021, s. 3)
P.2.1.3.C  Vysvétleni by mélo byt jednoduché/jasné a je tfeba se vyvarovat (Ogan-Bekiroglu,
zbyteénych tvrzeni. (The explanation should be simple/clear and 2007, s. 623)
unnecessary statements should be avoided.)
P.2.1.4 Dodrzovani terminologie
Pozadavek na uéebnici (pivodni anglické znéni) Zdroj
P.2.1.4.A  Ucebnice obsahuje jednotnou terminologii. (The textbook contains (Devetak
a uniform terminology.) & Vogrine, 2013,
s. 10)
P.2.1.4B Konzistence v pouzivini termint a symbola. (Consistency in the use of (Handayani et
terms and symbols.) al., 2021, s. 3)
P.2.1.4.C Standardni pouzivani termini. (Standard use of terms.) (Handayani et
al., 2021, s. 3)
P.2.1.4.D Text ucebnice by mél respektovat odbornou terminologii stanovenou (Lepil, 2010,
nejen normami, ale i doporucenimi pro danou védni oblast. s. 19)
P.2.1.5 Jazykova spravnost
Pozadavek na uéebnici (pivodni anglické znén) Zdroj
P.2.1.5.A  Text musi projit korekturou. (The text must be proofread.) (Devetak

& Vogrine, 2013,
s. 11)

P.2.1.5.B  Pfesnost gramatiky. (Accuracy of grammar.)

(Handayani et

al., 2021, s. 3)
P.2.1.5.C Meéla by byt dodrzovana pravidla pravopisu. (Orthography rules should — (Ogan-Bekiroglu,
be obeyed.) 2007, s. 623)
P.2.1.6 Vhodna velikost pisma
Pozadavek na uéebnici (pivodni anglické znén) Zdroj
P.2.1.6.A  Velikosti pisma. (Font sizes.) (Handayani et
al., 2021, s. 3)
P.2.1.6.B  Velikost pisma. (Font size.) (McDonald,
2016, s. 505)
P.2.1.6.C  Velikost pisma a fddkovani by mély byt vhodné pro snadné ¢teni. (Font (Ogan-Bekiroglu,
size and line spacing should be suitable for ease reading.) 2007, s. 620)

Scientia in educatione, 16(1), 2025, p. 2-17

15

https: //doi.org/10.14712/18047106.4810


https://doi.org/10.14712/18047106.4810

P.2.2 Graficka stranka

P.2.2.1 llustrace podporujici u€eni
Pozadavek na uéebnici (pivodni anglické znéni) Zdroj

P.2.2.1.A  Prvky, které podporuji motivaci k uceni, by mély byt prezentoviany (Devetak
ilustracemi, grafy, fotografiemi zajimavych pfirodnich jevi, pokusy, & Vogrinc, 2013,
vyzkumy atd. V ucebnici jsou obvykle ikony pro snazsi orientaci zaki. s. 12)

(Elements that encourage motivation for learning should be presented in
illustrations, graphs, photos of interesting natural phenomena,
experiments, research, etc. Usually there are icons for students’ easier
orientation in the textbook.)

P.2.2.1.B  Vhodné zvolena a dobfe zpracovana ilustrace mnohdy poskytne (Lepil, 2010,
potfebnou informaci lépe nez obsahly slovni vyklad. s. 19)

P.2.2.1.C Tlustrace by mély usnadiiovat u¢eni / byt uziteéné pti vjuce (pomahat (Ogan-Bekiroglu,
zakum zapamatovat si, shrnout a porovnat informace nebo podnitit 2007, s. 628)
zdjem, zvédavost a zkoumani). (Illustrations should facilitate
learning / be useful in teaching (helping students remember, summarize
and contrast information or spark interest, curiosity and inquiry).)

P.2.2.2 Srozumitelnost ilustraci
Pozadavek na ucebnici (ptivodni anglické znéni) Zdroj

P.2.2.2.A  Multimedidlni prvky (ilustrace, obrazky, fotografie, schemata, animace, (Devetak
multimedia atd.) jsou dostateéné jasné, aby slouzily svému tcelu — & Vogrinc, 2013,
ilustrovat textovy obsah. (Multimedia elements (pictures, images, s. 12)
photos, schemata, animations, multimedia, etc.) are clear enough to
serve its purpose — to illustrate the textual content.)

P.2.2.2.B  Srozumitelnost, pfehlednost a nazornost kresby nebo nacrtku s ohledem (Lepil, 2010,
na vék a schopnosti zéka. s. 19)

P.2.2.2.C Tlustrace by mély byt srozumitelné (jsou uvedeny nezbytné veli¢iny, (Ogan-Bekiroglu,
napi. jednotky).* (lllustrations should be understandable (necessary 2007, s. 628)
quantities such as units are given).)

P.2.2.3 Vhodnost ilustraci
Pozadavek na uéebnici (pivodni anglické znéni) Zdroj

P.2.2.3.A Ucebnice by mély pouzivat realistické obrazky, které prezentuji realitu (Devetak
podle lidského vizualniho vniméani, napi. fotografii nebo kresbu, & Vogrinc, 2013,
konvencni obrazky, coz jsou grafy, diagramy, mapy a molekularni s. 12)
struktury konstruované podle technicko-védeckého konsensu v co
nejkondenzovanéjsi podobé, a také priméreny podil hybridnich obrazki,
které kombinuji realistické a konvenéni obrazky a misi v obrazku
symbolické a redlné prvky. (Textbooks should use realistic images that
present reality according to the human optical perception, e.g.
photograph or drawing, conventional images that are graphs, diagrams,
maps and molecular structures constructed according to the
techno-scientific consensus in the most condensed way, and also an
adequate proportion of the hybrid images that combine the realistic and
conventional ones, mizing the symbolic and real entities in an image.)

P.2.2.3.B  Vhodnost ilustraci k materidlu. (Appropriateness of illustrations with (Handayani et
material.) al., 2021, s. 3)

P.2.2.3.C Tlustrace by mély byt relevantni k tématu. (Illustrations should be (Ogan-Bekiroglu,
relevant with the topic.) 2007, s. 628)

4Pojem ,veli¢ina“ je zde zfejmé pouzit v §irsim vyznamu nez jen jako ,fyzikalni veli¢ina“.
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P.2.2.4 Vhodné vyuziti barev

Pozadavek na ucebnici (ptivodni anglické znéni) Zdroj
P.2.24.A  Pro zvyraznéni jsou pouzity barvy. (Colors are used to provide (Cirakoglu et al.,
emphasis.) 2022, s. 106)
P.2.2.4.B Barvy pouzité v ilustracich musi byt peclivé vybrany, protoze mnoho (Devetak

zakl interpretuje barvy predstavujici rizné prvky na obrazku rtizné.
(The colours used in illustrations must be carefully selected, since many
students interpret differently the colours representing different features
in the picture.)

& Vogrinc, 2013,
s. 12)

P.2.24.C Pedagogické vyuziti barvy. (Pedagogical use of color.)

(Ogan-Bekiroglu,

2007, s. 627)
P.3 Pozadavky kladené na strukturu ucebnice
P.3.1 RozlozZeni ilustraci a textu
Pozadavek na uéebnici (pivodni anglické znén) Zdroj
P.3.1.A Integrace vizudlnich prvka a textu. (Integration of visuals and text.) (Devetak
& Vogrine, 2013,
s. 12)
P.3.1.B RozloZeni nadpisti, textu, obrazkt, tabulek, éisel stranek. (The layout (Handayani et
of titles, text, images, tables, page numbers.) al., 2021, s. 3)
P.3.1.C Tlustrace by mély byt na stejné strance jako text, kterého se tykaji, (Ogan-Bekiroglu,
a mély by v textu byt umistény strategicky. (Illustrations should be in 2007, s. 628)
the same page with the related text and strategically placed within the
text.)
P.3.2 Usporadanost ucebnice
Pozadavek na uéebnici (pivodni anglické znéni) Zdroj
P.3.2.A Piehlednost mezi odstavci. (Clarity between paragraphs.) (Handayani et
al., 2021, s. 3)
P.3.2.B Usporadani knihy jako celku, vhodné ¢lenéni na kapitoly a jednotlivé (Lepil, 2010,
élanky knihy. s. 19)
P.3.2.C Obsah je v ucebnici logicky uspotradan a sleduje vyvoj oborovych (Ogan-Bekiroglu,
konceptti. (The contents are logically arranged in the textbook, 2007, s. 623)

following the subjects’ concepts development.)

P.3.2.D Struktura text: Struktura textu je dulezitd, protoze ukazuje vztah
mezi tématy. V celém textu by mél existovat vztah mezi vychodiskem,
vyvojem a vysledkem. V piipadé potieby lze pouzit forméaty typu
otdzka—odpovéd. Navic by mél byt zahrnut vztah pfi¢ina—nésledek,
mélo by byt dodrzovano chronologické fazeni a mélo by také dochazet
k porovnavani vlastnosti. (Structure of texts: The structure of text has
importance because it shows the relation between topics. There should
be relation among the entrance, development and result all through the
text. Question—answer type formats can be used if necessary. In
addition, cause—affect relation should be implied, a chronological order
should be followed and comparison of properties should take place as

well.)

(Ogan-Bekiroglu,
2007, s. 623)

P3.2.E Material v rdmci kapitol by mél byt dobfe usporddan. (Material within
the chapters should be well organized.)

(Ogan-Bekiroglu,
2007, s. 627)
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This study focuses on the cognitive, metacognitive and personality manifestations of Key words:

gifted first graders during word problem solving. A series of meetings with a group of cognitive abilities,
gifted pupils aged 6-7 years (n = 6) were arranged, during which the pupils solved and ~ metacognitive abilities,
commented on the solved word problems in a group discussion setting. The problems giftedness, self-concept,
were selected and pre-tested to ensure clarity and appropriate difficulty. At the same word problem.

time, they were selected with the aim of containing complicating elements, such as

irrelevant information or unknown contexts. The methodology combined problem-

solving interviews, group discussions and semi-structured group interviews. In terms

of cognitive skills, pupils showed good memory and abstract reasoning skills. Pupils

also demonstrated early metacognitive awareness and the ability to use advanced

mathematical apparatus. Personality manifestations such as mindset and self efficacy

were also observed. Manifestations of fixed and growth mindset and positive and

negative self-efficacy were found. The findings suggest that word problems, when  Received 10/2024
used in a structured and reflective environment, can serve as an effective tool for  Revised 5/2025
identifying and understanding the thought processes of gifted learners. Accepted 6/2025

1 Introduction

This study deals with gifted primary school pupils. The variety of approaches to defining the concept
of giftedness reflects the complexity of this phenomenon and its diverse manifestations across domains.
When one refers to a gifted child, it is often expected that they will achieve outstanding academic
success (Laznibatova, 2003; Renzulli, 2005). Frequently cited manifestations and characteristics of pupils
in the literature include a rich vocabulary, perfectionism, flexibility and originality of ideas, ability to
concentrate for long periods of time (Clark, 2002; PorteSova, 2021; Winebrennen, 2001), early onset of
reading (Laznibatovd, 2003; Terman & Oden, 1959; Van Tassel-Baska, 1983) and advanced cognitive
development in relation to their peers (Carter, 1985). Personality manifestations of gifted learners were
also studied such as mindset (Dweck, 2017) and self-efficacy (Bandura, 1994). Little attention, however,
was paid to gifted pupils in the early years of schooling.

The study builds on those and other studies which provide insight into the cognitive, metacognitive
and personality manifestations we can expect to see in gifted learners. In the present study, word problems
were used as a research tool to uncover such manifestations. Word problems are complex problems with
high cognitive demands (Vondrové et al., 2019) and provide a good opportunity to observe pupils’ thinking
at different stages of their solution.

Thus, this qualitative study aims to describe the cognitive, metacognitive and personality manifesta-
tions of gifted individuals when solving word problems during common sessions. The research participants
are six primary school pupils in the first grade, purposefully selected as previously diagnosed as gifted
in an educational-psychological counselling centre. The study brings new insights into how young gifted
pupils aged 6 to 7 reason in mathematics.

2 Theoretical Background

The main theoretical basis of the study is the concept of giftedness and its variability and related cognitive
and metacognitive phenomena. Through mindset theory (Dweck, 2017) and self-efficacy (Bandura, 1994),
attention is also paid to the personality characteristics of gifted learners, particularly younger ones. Lastly,
the research instrument, word problems, is described.

2.1 Giftedness and Characteristics of Gifted Individuals

The concept of giftedness came to the fore in the early 20th century (Laznibatova, 2003), along with the
intelligence tests introduced by Binet. They resulted in the measurement of IQ (intelligence quotient).
An individual who was in the above-average range was identified as gifted. In 1983, Gardner introduced
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the theory of multiple intelligences and distinguishes several types of intelligence (linguistic, logical-
mathematical, spatial, musical, bodily-kinesthetic, intrapersonal, interpersonal), thus refuting the view
of intelligence as only a rational ability (Gardner, 1993).

There are many characteristics associated with giftedness. For example, Portesova (2021) mentions
the ability to concentrate attention for a long time and the ability to work with abstract symbols. Urban
(1990) also mentions above-average expressive skills, knowledge of complex words and the ability to decode
even difficult tasks in a structured way. The early onset of reading is often an indicator of accelerated
development (Laznibatova, 2003; Terman & Oden, 1959; Van Tassel-Baska, 1983). On the other hand,
gifted individuals often experience dissatisfaction with their own performance and perfectionism (Clark,
2002). Socially, they may find it difficult to establish relationships with peers (Sutherland, 2008) and may
be seen to get on better with adults (Macht, 2010).

The above-mentioned research focuses on different parameters of giftedness and over the years, various
definitions of giftedness have been created. This study works with the definition of mathematical gift-
edness as “an extraordinary high potential to solve mathematically challenging questions and problems
(compared to others of the same age)” (Assmus & Fritzlar, 2018, p. 59).

2.1.1 Cognition and Metacognition in Gifted Individuals

Piaget (1952) provided a theoretical basis for the interpretation of a pupil’s cognitive development. His
description of the development of mental abilities could provide a tool for delineating and identifying
giftedness (Carter, 1985) in the event that significant differences were found between gifted individuals
and their peers. A number of studies confirm that the gifted may progress through the stages of cognitive
development differently or more rapidly (Cohen & Kim, 1999). Similarly, Carter (1985) demonstrated
that the gifted can be accelerated in their development by up to two years compared to their peers
(his research was conducted with 673 gifted pupils aged 10-16 years). In particular, the period of formal
operations (Piaget, 1952), which is characterised by the ability to think abstractly, was manifested earlier.
Good memory is another cognitive characteristic of gifted pupils (Krutetskii, 1976; PorteSova, 2021).

For the concept of metacognition, “the prefix meta itself conveys that it is a phenomenon superior
to our cognition” (Krykorkova & Chvél, 2001, p. 186). Flavell (1979, p. 906) defined metacognition as
knowledge and cognition of one’s own cognitive processes. Krykorkova and Chval (2001, p. 185) talk
about “thinking about our thinking”. According to Straka (2021), it is a broad term that can be further
classified into metacognitive knowledge and procedural forms of metacognition. This division is based on
early work by Flavell and Brown (Brown, 1987; Flavell, 1979). According to Bransford et al. (2000), the
concept of metacognition includes knowledge about one’s own learning (e.g., knowledge about strengths
and weaknesses) and “also includes self-regulation — the ability to orchestrate one’s learning”. (Bransford
et al., 2000, p. 97).

This study is partly based on Anderson’s (2008) model of metacognition. This model was originally
related to linguistics. Given the use of word problems that are closely intertwined with language (Vondrova
et al., 2019), it seems to be a suitable theoretical basis for observing metacognitive phenomena.

Preparation and planning is the stage where the learner “takes the time to prepare for learning
and plan what needs to be done” (Anderson, 2008, p. 100). This involves, for example, activating prior
knowledge. The selection and use of strategies lead to the selection of an appropriate strategy to achieve

preparing and planning for learning

evaluating learning

orchestrating strategies monitoring learning

Fig. 1: Metacognition model (Anderson, 2008, p. 100)
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a particular goal (in the case of the present study, to solve a word problem) and also points to an
individual’s skill to make decisions about their own learning process. The orchestration of strategies
represents the selection and comparison of strategies, or the combination of strategies. The assessment
of learning indicates whether the learner is able to evaluate the process of their own learning (Anderson,
2008). Monitoring learning has been mentioned above in the context of other research in a similar sense.

The link between intellectual giftedness and metacognition has been interpreted in different ways
(Portesovd, 2020; Straka, 2021). The first is based on the assumption that the gifted have a higher level
of metacognitive abilities, and, thus, metacognition is one of the components of giftedness (Snyder et al.,
2011; Sternberg, 1998, 2001). Some studies have also shown that children’s metacognition develops along
with their intellectual abilities (Berk, 2003). According to Alexander et al. (1995), a barrier to uncovering
the link between giftedness and metacognition may be that gifted pupils can often solve tasks without
using metacognitive strategies because the tasks are too easy for them. The myth that a gifted individual
must excel in all areas, including metacognition, is also widespread (Moon, 2009). The second approach is
the mixed model of Veenman et al. (2005, 2008), which shows only a partial relationship between intellect
and metacognition level. Last, according to some authors, the metacognition and giftedness are mutually
independent. For example, a study by Allon et al. (1994) uncovered a weak relationship between intellect
and metacognition.

It is noteworthy, though, that the above studies (Allon et al., 1994; Snyder et al., 2011) involve older
pupils. Studies with younger pupils are lacking.

2.1.2 Self-concept, Self-efficacy and Mindset in Gifted Children

Gifted children are associated with a number of myths unsubstantiated by research (Laznibatova, 2003),
which are based on the concept of giftedness itself, which is often understood by society only in a positive
sense and is associated with expectations from the society. However, a gifted child can also be negligent
and unwilling to work, which often does not match the perceptions of teachers (Winebrenner, 2001). In
this context, H¥ibkova (1994, p. 248) draws attention to some characteristics that teachers associate with
gifted pupils. These include, for example, performance (“straight A pupil, best in class in everything”).
These myths or expectations can influence the self-concept and thinking of the gifted.

Self-concept, i.e., “the idea of oneself, how an individual sees himself or herself” (Hartl & Hartlov4,
2000, p. 524), in gifted individuals is influenced by the environment (Kong & Zhu, 2005), which may
expect a positive self-concept because labelling these pupils as gifted may enhance their self-esteem.
Other views assume a negative self-concept due to the high demands of the environment. According to
some research, the self-concept of gifted pupils is also influenced by possible inclusion in special groups
in which gifted pupils meet other gifted pupils (Miller, 1990). Pupils in such a situation are given a
new comparison of their own performance with more able peers. The research findings in this area are
not clear-cut. For example, Marsh and Parker (1984) showed that segregated groups of 6th grade pupils
showed lower self-esteem but had slightly higher academic achievement and attainment than when gifted
pupils were placed in mainstream classes.

Related to self-concept is the concept of self-efficacy, which represents “people’s beliefs about their
abilities necessary to achieve certain performances” (Bandura, 1994, p. 2). Both self-concept and self-
efficacy can be considered crucial for enhancing pupils’ intrinsic motivation (Bong & Skaalvik, 2003) and
for mathematics performance (e.g., Smetackova & Vozkova, 2016). Higher levels of self-efficacy may be
expected for gifted pupils given that they may experience a large number of achievements and awards,
as suggested by a meta-analysis of studies (Albabbasi et al., 2023).

Self-concept can also be viewed through mindsets, which are “beliefs that people adopt” that strongly
influence their lives. The influential division of mindsets is that of fixed and growth mindsets (Dweck,
2017, p. 14). A growth mindset learner believes that “the essence of success is striving to improve”
(Dweck, 2017, p. 26). The learner seeks challenges and views criticism as a space to continue to work on
themselves. They are more likely to identify their mistakes and correct them (Boaler; 2016). A learner
with a fixed mindset “believes in the inflexibility of their qualities” (Dweck, 2017, p. 26) and prefers to
avoid challenges. They take criticism as a sign of failure. They fear their mistakes and failure, and the
success of others makes them feel threatened (Dweck, 2017).

Gifted pupils may be at risk precisely because of a fixed mindset. They may often hear from those
around them that they are smart, gifted, and talented (Dweck, 2017). It is this ‘labelling’ that can lead
children to believe that they must maintain such status and therefore not fail. Gifted students may not
be willing to risk failing at challenging tasks (Siegle & Langley, 2016).

Research on mindset in gifted learners has not produced consistent results. For example, gifted pupils
in the 7th grade have not been shown to tend towards fixed mindset (Esparza et al., 2014). Some even
believed in the possibility of intelligence growth more than others.
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2.2 Word Problem

Word problems “are seen as a link between mathematical concepts and everyday reality, and pupils are
reassured of the usefulness of mastering mathematics through them” (Vondrova et al., 2022, p. 5). A word
problem is a verbally formulated problem that is placed in a situational context and allows you to use
mathematics in everyday situations (Verschaffel et al., 2020; Vondrova et al., 2019).

Solving a word problem is a complex process that can be divided into steps. For example, according
to Reusser (1985), the learner must first process the textual input. To do this, they also use the skills
acquired during the language learning such as understanding the text, syntactic structures, identifying
key words, etc. The next stages, according to Reusser (1985), are the creation of a situation model; the
creation of a mathematical model to which the learner applies calculation skills. Finally the answer is
constructed and evaluated for correctness in the context of the task and reality.

Word problems are sufficiently complex and challenging for pupils because they make high cognitive
demands (Vondrova et al., 2019). Problems can occur in any of the above steps (Reusser, 1985). If
the learner does not know or cannot find a direct way to solve the problem, they can use heuristic
strategies (e.g., systematic experimentation, trial-verification-correction, etc.) or perform experiments
through which a deeper understanding can be achieved (Eisenmann et al., 2017). Moreover, working
memory, that is, “our ability to remember and manage information” (Alloway, 2011, p. 1), also plays a
role in the word problem solving process (Alloway, 2011).

2.2.1 Word Problem as a Diagnostic Tool for Metacognition

To the best of the author’s knowledge, word problems have been previously used as a tool for research
focusing on metacognition only for older pupils. Namely, Yulianto (2020) investigated the link between the
mathematical ability and metacognition of upper secondary pupils in the context of word problem solving.
He concludes that pupils with high mathematical ability showed indicators of metacognitive skills during
the planning, monitoring and assessment stages. In contrast, pupils with lower levels of mathematical
ability exhibited skills in the planning stage but not quite in the monitoring and evaluation stages. His
research did not focus on other aspects of metacognition. Yulianto’s results are supported by further
research with lower secondary school pupils (Giiner & Erbay, 2021) in which pupils with a good level of
metacognitive skills were more successful in solving the word problem.

2.3 Research Question

The theoretical background offered different perspectives on the concept of giftedness regarding man-
ifestations of giftedness, personality settings, and cognitive and metacognitive manifestations. Studies
that have previously used word problems as a research tool for monitoring metacognition were presented.
However, there is a lack of research on younger school-age pupils, as word problems require processing
of textual input (Reusser, 1985) and younger pupils may be hindered by their lack of reading skills.
Nevertheless, given the early onset of reading skills in gifted pupils (Laznibatové, 2003; Terman & Oden,
1959; Van Tassel-Baska, 1983), the study posits that it is possible to gain insight into the metacognitive
processes involved in word problem solving in early school-age pupils (6-7 years).

The study aims to describe the thought processes of gifted learners and focuses on the areas of
cognition, metacognition, personality expressions and advanced mathematical apparatus (given the age
of the study participants and the content of the regular 1st grade textbooks). Based on this aim, the
research question was formulated: What signs of giftedness in terms of cognition, metacognition and
personality manifestations can be observed in gifted pupils in the 1st grade of primary school through
word problem solving and what advanced mathematical apparatus emerges in this process?

3 Methodology

3.1 Context and Research Participants

The pupils were selected at an elementary school that runs a programme for gifted pupils. There are
special groups in each grade for the lessons on mathematics and the Czech language and beginning in
grade 3, also on science. In these subjects, pupils are educated separately while in the other subjects, they
are integrated in their regular class. This means a partial form of segregation. In the gifted education
programme at this particular school, both acceleration approaches (progressing more quickly through the
curriculum) and extension approaches (pupils are offered additional topics outside the curriculum based
on their interest, and topics are covered in greater depth and context) are used. The Feuerstein method
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of instrumental enrichment is also part of the school’s curriculum, which, according to some authors, is
one of the means for the development of metacognition (Krykorkova & Chval, 2001; Lokajickova, 2014).

The participants were pupils aged 6—7 who were attending the first grade of primary school at the
time of the study. All of them had been previously diagnosed as exceptionally gifted by the pedagogical-
psychological counselling centre,’ on the basis of which they were included in the programme for the
education of gifted pupils in the subjects of mathematics and Czech language. At the time of the study,
the author was also a teacher of these pupils in these two subjects.

Based on participant observation in the classroom (Hendl, 2023), six pupils out of this class were
selected with the assumption that they would be motivated and show significant signs of giftedness. They
were first divided into two homogeneous groups, i.e., groups of pupils with similar pace and attitude, as
described in more detail below. The groups are designated as G1 and G2.

Group G1 is made up of pupils who typically progress more slowly in solving problems, require more
time to think and produce more detailed written records, while also respecting the need of others to work
at their own pace. Pupils in this group appear calmer and quieter in mathematics lessons. There were
two boys and one girl in the group (Christopher, Sebastian and Jana). Acronyms are used for the pupils.

Group G2 includes pupils who focus on speed in their performance and are more likely to work without
writing down their procedures, which may indicate a more intuitive and impulsive style of working. These
pupils perform numerical operations quickly and prefer a more competitive approach. They sometimes
find it more difficult to respect the slower pace of their classmates. There were also two boys and one girl
in the group (Honza, Martin, Laura).

Before the main study was carried out, the pupils’ experience with the topic of word problems was
mapped. The author, the teacher of the pupils participating in the research, had a good overview of the
word problems that the pupils had encountered in the school environment by then. In particular, they
were problems with short text that corresponded to a typical 1st grade text (one sentence in length).
They were often accompanied by a picture that provided additional explanation of the situation. As part
of the enrichment curriculum, several problems with longer assignments (up to 4 sentences) were offered
to the pupils during the lessons to check that reading skills would not be a barrier to involving them in
the study. The assumption that the selected sample of pupils had sufficient reading skills was confirmed.

The participation of the pupils in the study was based on the informed consent of their legal repre-
sentatives, who were informed about the aim of the research and also about its outline.

3.2 Research Design

The research tool consisted of word problems that were to be presented to the pupils for solution within
task-based interviews (Maher & Sigley, 2014). Before using them with the research sample, their compre-
hensibility was checked with a group of 3rd grade pupils. Based on this experience, only minor language
modifications were made. A substantial part of the problems was also taken from other research (Favier
& Dorier, 2024; Havlickova et al., 2023; Vondrova et al., 2019), where validation with a larger group of
pupils took place. The problems represent the stimuli to which the pupils respond, and their responses and
representations provide insight into their knowledge, cognitive structures and ways of thinking (Maher
& Sigley, 2014).

Due to the age of the pupils, the main research method was group discussion (Hendl, 2023), which
has the advantage of helping participants to overcome inhibitions, however, may lead to an uneven
participation of the participants. Discussions were organised during afternoon meetings with the pupils.

A meeting scenario and time allocation (e.g., how much time would be given to pupils to work
independently?) was prepared. During the meetings, the author was to be in the role of moderator.
Pupils were to be provided with a word problem and given time to solve it individually and a group
discussion should follow. Pupils were to be invited to respond to their classmates, e.g., What do you
think of this solution? What do you like about this solution? These questions were used especially in the
reflective part of the meetings. The aim was to support discussion among the group members as well.
The meeting scenarios were written down in advance to avoid improvisation.?

The research methodology also includes focus groups (Prior, 2018) in which semi-structured interviews
are conducted with several pupils at a time. They included questions to be asked in case the discussion
would not occur spontaneously such as: Which task was more challenging for you? Why did you choose
this particular task?

1A pedagogical and psychological counselling centre is a counselling facility that provides professional psychological and
special education services to children and their parents (or teachers). It diagnoses school maturity, specific learning disorders,
etc. and, in the Czech education system, also giftedness.

2There were also some inconsistencies in the organisation and deviations from the original plan. In the afternoon, in
some cases, pupils showed signs of fatigue and it was necessary to start working as a group to boost their motivation.
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3.3 The Selection of Problems and the Content of the Meetings

A common feature of all the problems offered was that they had to meet the conditions to be classified as
word problems, that is formulated in words and with the presence of (real-life) context (Vondrova et al.,
2019). The aim was to ensure that each problem contained some phenomenon that was new to the pupils
and that reactions to unfamiliar situations could be observed in such cases. Based on research results,
the following variables found to make word problems more difficult for elementary pupils were selected
(e.g., Hembree, 1992; Vondrova et al., 2019, 2020, 2022): word problems with irrelevant information,
inconsistent language problems,® and word problems set in an unfamiliar context. Such problems were
complemented by other problems presumed to be more difficult for pupils and not allowing for surface
strategies (such as a key word strategy), although this was not expected as the 1st grade pupils do not
yet have a repertoire of learned algorithms.

Table 1 includes the English translation of the problems finally selected. Some sessions also focused
on creating own word problems, but this is not part of the present study.

Irrelevant 1. There were 5 hens, 3 cows and 5 pigs on the farm. Together they eat 20 kg of feed
information a day. How many legs did they have together?*
2. Farmer Vodicka had 8 cows, 10 chickens and 4 horses. His neighbour had 5 fewer animals.
How many animals did Farmer Vodicka have in total?*
3. On the farm, there were 5 pigs, 4 cows, 5 chickens and 4 geese. How many wings do
they have altogether?*
Inconsistent 4. Five people got on the tram, so now there are 21. How many people were on the tram
language before? (Hejny & Kufina, 2001, p. 27)
5. The trams parked at the depot in the morning have a total of 10 trams. This is 4 more
trams than there are in the depot in the afternoon. How many trams are in the depot in
the afternoon?*

All 6. Jirka went to buy ice cream. There were 4 flavours to choose from: vanilla, chocolate,
combinations strawberry and pistachio. But Jirka could only buy two scoops. What different

sought combinations of flavours can he have?*

Unfamiliar 7. Caspian had six coins in his pocket. They were coins worth two zeds and five zeds. He
context promised that if we could guess how many two-zeds and how many five-zeds he had,

he would take us to Narnia for a while. He revealed that he had 18 zeds in all. How
many two-zeds did Caspian have and how many five-zeds? (Vondrova et al., 2019, p. 391,
originally for the grade 3)

8. The Star Empire’s mothership has been attacked by an army of hostile fighter fauns.
The Star Empire has deployed all defensive forces. The corvettes hit a total of 9 fauns,
the frigate managed to take out 4 more. The battlecruiser destroyed as many fauns as
the corvettes and frigate combined. How many fauns were destroyed in total? (Vondrova
et al., 2019, p. 379, originally for grades 5 and 6, abridged)

Missing 9. Hansel and Gretel ate __heaps of gingerbread. Hansel ate __, Gretel ate _ more than
numbers Hansel. (numbers: 1, 2, 3, 4, 5) (Havlickova et al., 2023, p. 7, originally for grades 2
and 3)

10. Jonéas put _ pieces of pastry for _ crowns and one lemonade for _ crowns in his basket.
He paid _ crowns at the checkout. (numbers: 22, 10, 4, 3) (Havlickova et al., 2023,
p. 21, originally for grades 2 and 3)*

Multiple 11. There were geese and pigs running around in the yard. They had 24 legs in total. How
solutions many pigs and how many geese were there?*

Focusing on 12. Each card in my deck represents either a triangle or a square. I pick 15 cards at random.
strategy I count all the sides of the figures drawn on the cards I picked and find 49. How many
selection triangles and squares do you think I picked? (Favier & Dorier, 2024, p. 411, originally for

the grade 2)

Table 1: Word problems used (problems marked with * are original)

Table 2 summarises the attendance of pupils at each meeting. Some pupils did not have the opportunity
to build on previous experiences for some problems as they were not present at the meeting. The first
letter of the pupils’ pseudonym was used to identify them in Table 2.

Meetings were held regularly once a week with each group separately in the afternoon after school.
Each group participated in at least 11 meetings of 45-60 minutes each (time had to be adjusted according
to the difficulty of the word problem). Pupils were welcomed and the author attempted to create a relaxed
atmosphere to encourage communication between pupils. The word problem was then presented to the

3Problems with cues in the role of distractors referring to an operation inverse to the one required for the solution
(Vondrova, 2020).
4This type of word problems is inspired by the methodology of Kaur & Yeap (2009) and Singapore Mathematics.
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Task number Pupils present at the meeting

Gl G2

1,2, 3 J S ¢Ch L H M
4,5 J S ¢Ch L H M
6 J S ¢Ch L H M

7, 8 J S Ch L H M
9, 10 J S ¢Ch L H M
11 J S <¢Ch L H M
12 J S ¢Ch L H M

Table 2: Attendance of pupils at each meeting

pupils and read once together. The pupils were given time for independent reflection (according to the
meeting plan, about 15 minutes). This section had to be adapted to the pupils’ pace and also to the
difficulty of the word problem. After the independent work, a group discussion took place where pupils
talked about their progress, commented on the pitfalls they had encountered and interacted with each
other.

3.4 Data and its Analysis

All the meetings were recorded on the videocamera. The recordings were transcribed into protocols and
the protocols were supplemented with information related to non-verbal communication (such as facial
expressions, etc.). In addition, written pupils’ solutions were collected and field notes were taken during
and after the meetings.

The meeting protocols were then subjected to coding and the individual codes were supplemented
with pupil solutions if a written record was also made.

An inductive-deductive approach was used for coding. Based on the literature and an a priori analysis
of the problems used (expected strategies, difficulties, mistakes, etc.), a preliminary code system was
developed and supplemented with new codes in the open coding phase (Strauss & Corbin, 1999). Two
people independently performed coding on a portion of the protocols (from two sessions). Thus, the first
draft was subsequently added based on the discussion, resulting in a final list of codes, which were then
grouped according to their meaning into categories.

The first category (Personality) brings together codes related to the personality of the pupils in
Table 3. Specifically, it includes talk indicating self-efficacy, motivation, mindset, expressions of giftedness,
and responses to a mistake.

Code Description Example

Self-efficacy The pupil expresses their beliefs It was terribly difficult. When I’'m not good at
about their own abilities. something, I don’t even enjoy it anymore.

Mindset The pupil’s speech can be regarded  Because I have to think about it and that’s what I enjoy.
as a manifestation of mindset.

Mistake The pupil reacts to their own or The pupil made a mistake in the calculation and
a classmate’s mistake, or realises describes that she did not read part of the assignment
why the mistake happened. and that is how the mistake occurred: Yeah, I didn’t read

the part that the cruiser destroyed like a corvette and
a frigate combined.
Subcodes: Reaction to own mistake, Reaction to classmate’s mistake, Search for the cause

Table 3: Personality categories

The identified code categories are not completely disjunctive. For example, the response to a mistake
appeared as a cross-sectional phenomenon. In some situations, the learner reacted to their mistake and
related the comment to themselves (Personality). In other situations, they reflected on their mistake and
directed their further action based on it. In this case, the situation would also fall into the category of
metacognition.

Another category is represented by codes associated with cognitive functions (Cognition). A descrip-
tion of the codes and examples of statements are given in Table 4.

The last category (Metacognition) brings together codes related to metacognition (Table 5). These
include situations where pupils talked about what would help them to find a solution, how they would be
comfortable working, what they needed to do to solve the problem, searching for complicating phenomena
in the assignment, and naming what made the problem difficult.
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Code Description Example
Abstract The pupil suggests independence from the The pupil reasons that the number of unknown words
reasoning concrete situation (context of the word in the problem is not a problem for her: Hey, it
problem). doesn’t matter if you have Honza or Katka in there.
Or if you've got a frigate in there, or if some pet
killed something. Like a hedgehog killed so and so.
Memory Situations where working and long-term Long-term: Situation where the pupil remembers

memory was demonstrated in
solving/creating/reflecting on word

from a meeting two weeks ago the data from the
problem.

problems. Short-term: E.g., when the solution is only in the

learner’s mind and they do not feel the need to write
it down.

Table 4: Cognition category

Code Description Example

Knowledge — The pupil is aware of the conditions under Couldn’t we just read it, Kate, and then go at

conditions for  which they work better (e.g. environment, our own pace?

learning organisation of work, time).

Metacognitive Metacognitive monitoring — naming difficult A pupil realises that one of the tasks is more

monitoring — phenomena in a problem. The pupil is aware difficult: The first one because there were the

pointing to of what influences the difficulty of the pigs and the cows and they have 4 legs, so

complicating problem. there were too many legs. I wouldn’t want to

count, for example, ants when they have
6 legs.
I will draw the coins.

variables in
the problem
Planning

The pupil plans the steps to solve the
problem.

Table 5: Metacognition category

The last phenomenon coded was the use of advanced mathematical apparatus (Table 6). Situations
were coded where the student used a mathematical operation that was beyond the grade level, as deter-
mined, for example, by the content of the textbook (in this case, beyond grade 1).

Code Description Example

Multiplication/ Pupils use multiplication and A pupil writes or comments on this operation, for

division division operations in calculations. example, the 3 x 5 is described as: 5 plus 5 is 10 and
plus 5 is 15, so 15.

Decimals The pupil works with decimals to The pupil adds a decimal number to the problem

with missing numbers: For example, I would try 3.2
more gingerbread.

solve a problem.

Table 6: Use of advanced mathematical apparatus

4 Results

This study focuses on the manifestations of gifted pupils in solving word problems. Consistent with the
study assumptions, characteristics falling into three categories (personality, cognition, and metacognition)
were observed. Each is discussed separately.

4.1 Personality Manifestations

Mindset can be observed through pupils’ comments and behaviours that are related to their commitment
to more challenging problems. Such manifestations can often be considered in terms of metacognition. For
example, comments that may indicate a growth mindset emerged for Sebastian, who in several situations
preferred a more challenging problem or appreciated when the difficulty increased: “I want the hard
one because it will be more fun.” In situations where Sebastian was making mistakes, he was able to
encourage himself to look for other solutions and possibly also modify his strategy: “This is wrong... I'll
try from the end, maybe it will go better.” This statement may indicate Sebastian’s belief that he will
be able to solve the problem on his next attempt. At the same time, such a comment can be evaluated
as a metacognitive one, where Sebastian has evaluated his previous progress and comes up with a new
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strategy. It indicates the monitoring of learning and also his ability to select and use appropriate strategies.
A similar situation, where the learner preferred a more challenging problem, occurred in the reflective
part of one of the sessions, when Christopher also joined the evaluation. However, we can infer from his
comment that he also welcomed a problem that challenged him:

Sebastian: For me, when I'm not good at something, I enjoy it because then I figure it out,
and I enjoy that.

Christopher: I enjoy it too.
Sebastian: Me too. Because I have to think about it, and I enjoy that.

Sebastian’s statements again indicate a desire for challenges and a determination to tackle even the
toughest problems.

Jana’s reaction to similar situations was the opposite: “It was terribly difficult. For me, if I can’t
do something, then I don’t even enjoy it anymore.” When asked if they would like to solve one more
problem, she answered: “Yes, but it must not be that hard.” These statements may indicate a fixed
mindset. At the same time, however, it may be a metacognitive manifestation of evaluating one’s own
learning, where Jana can judge that the problem is too difficult for her even thought she was able to
solve it later with additional help and was motivated to continue solving the problem. It is possible that
the difficulties occurred already at the stage of processing the textual input. This situation arose when
solving Problem 7, where Jana expressed a lack of understanding of the concepts in the problem.

A trend that occurred repeatedly, but only in the group of Laura, Honza and Martin (G2), was the
trivialisation of the problems in the reflective part of the meeting, even though pupils made mistakes in
solving them. This situation occurred in the first meeting when the author asked the pupils how they
worked with the problem. This was preceded by a solution where both Martin and Honza made mistakes
but rated the problem as easy:

Martin: It was terribly easy.

Honza: Yeah, it was easy.

This situation was repeated in another meeting when Martin misunderstood the assignment and came
to a different result. Martin also shows himself as a leadership type in regular classes, and here too it
was possible to observe a certain influence on his classmates. The moment Martin made it clear that he
found the problem easy, the other pupils felt the need to express a similar opinion:

Martin: Yeah, it would be terribly easy for me, but I just didn’t get it.
Honza: Yeah, it’s easy.

Laura: That’s easy.

From the point of view of mindset, we can consider a tendency towards a fixed mindset, where the
pupil does not feel comfortable in situations in which they have to admit mistakes and do not even want
to admit that they failed in solving the problem and at the same time admit it in front of their peers. It
could also be a manifestation of perfectionism in relation to one’s own performance, which is a possible
manifestation of giftedness. It could also be an inability to adequately evaluate one’s own learning process.
We can observe the manifestations of self-underestimation and resignation, for example, in Honza, who
answered my question why we cannot find another solution: “Because we don’t have such a good brain.”

A shift in the manifestations of mindset could be considered for Martin, for whom there were indica-
tions of growth mindset in the meetings towards the end of the study: “I want to figure it out myself;
I would have found more, but I didn’t want to copy it from Laura.” Martin’s shift can be further described
in terms of a change in his mood. In the first two meetings he appeared to be out of tune, and when
he made mistakes in the solution, he tried to hide it. In contrast, in the meetings in which Problems 11
and 12 were solved, he appeared confident and motivated. He was willing to find further solutions even
though I disclosed to the pupils that there was no further solution to be found, suggesting his preoccu-
pation. He also performed several experiments that he himself identified as incorrect and was willing to
correct them. These phenomena might indicate a certain shift in terms of Martin’s mindset. However,
it is equally possible to consider the fact that the situation became familiar to the pupils over time and
some nervousness may have subsided at the same time.
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4.2 Cognition

In terms of cognitive functions, memory played a significant role. This could be observed from the course
of the work itself in situations where a large capacity for short-term memory or long-term memory was
evident.

Short-term memory was evident during the actual solving of the problem. Pupils were often able to
solve the problem after the first reading. There were also situations where the pupil stated the result after
the first reading without writing anything down. Long-term memory could be observed, for example, in
Jana. In a combinatorial problem, which was supposed to represent a new situation for the pupils, she
recalled the similarity with the problem from a regular mathematics lesson. Her description is appropriate
given that it was also a problem where the pupils were looking for all possible combinations: “It seems to
me that it’s still similar to those penguin problems. How we were supposed to pair them up.” Jana also
referred to the strategy that was used in that situation. We assigned numbers to the different objects in
the problem to facilitate writing down the solutions found and then wrote the different options in short
form as two digits.

Good long-term memory was also evident in Sebastian, who referred to the assignment from the pre-
vious meeting and after a week still remembered all the information it contained (including the numerical
information).

During the solving process, pupils also demonstrated the ability to think about data in the abstract, in-
dependent of context. For example, Laura, who was asked to explain the unknown concepts in Problem 8,
replied, “We don’t need to know that...” After a clarifying question, she added: “Guess why ... because
we only need to know how many they shot down.” Similarly, Jana made it clear that she did not under-
stand the problem statement (linguistically, because of the number of unknown words), but still said she
could solve it.

The ability to think in the abstract can be further illustrated by the interview with Christopher
and Sebastian, who found a connection between two problems (Problems 11 and 12). The problem with
animals (Problem 11) had several possible solutions and the pupils’ task was to find all of them. For the
card problem (Problem 12), only one could be found. In the reflective part, Christopher and Sebastian
were asked about the common elements of both problems:

T (teacher): Which instruction would I have to remove from the problem in order to generate
an awful lot of solutions?

Sebastian: This number here (points to the number 15, which indicates the number of cards).
T: And what does that say?

Sebastian: How many cards I have to have in total. [...]

T: Do you notice if this and the backyard animal problem have anything in common?
Sebastian: It’s related... Because the pig is a square and the goose is a triangle.

T: And is a goose a triangle?

Christopher: No, because it has two.

T: What is the similarity then? [...]

Christopher: Well two geese is one pig and here three squares is four triangles.

T: What would I have to add to the backyard animal problem to make it only one solution
too?

Christopher: That there can only be a certain number of geese.

Sebastian: A limited number of some animal.

Both Christopher and Sebastian name the similarities between the two problems they solved in suc-
cessive meetings. They also point out which element in the assignment influenced whether there was
only one solution or more than one. Again, long-term memory can be observed, as both Christopher and
Sebastian were able to compare two problems that were solved within two weeks of each other.

4.3 Metacognition

The first theme in the area of metacognition is the beginnings of the manifestations of metacognitive
knowledge, which represent pupils’ awareness of the conditions in which they work well. This knowledge
was manifested by Jana, who repeatedly commented on why she failed to solve the problem: “I’'m very
distracted today”, “It was hard for me to concentrate”, “I always had an idea and then I forgot what
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I actually wanted to write there”. The demonstration of metacognitive knowledge was also evident in
Honza, who indicated during the meeting that he would work better independently, “Can we just read
it, Kate, and then we can go at our own pace?”

Another manifestation observed was metacognitive monitoring, specifically pupils’ ability to point out
what makes problems difficult. In some cases, pupils identified the problem as difficult because a more
difficult numerical operation had to be used. That was the case with Christopher: “This one, because
there’s multiplication.” Laura identified the longer assignment and the number of steps leading up to
the problem as problematic: “Because I didn’t read that up to twice more.” Laura started solving this
problem (Problem 8) and skipped the last part of the assignment. For the task where more words were
deliberately used that were unknown to the pupils, both Jana and Christopher revealed this difficulty:
“Well we didn’t know what some of those things were.” “Some of the names were horrible and just
weird.” Furthermore, for example, Honza mentioned a redundant piece of information in the problem:
“Those 20 kilos! Because it wasn’t somehow in the problem that we were supposed to count it at all, so
I don’t really understand why they would write it in there.” For this problem, Jana further commented
on the increasing difficulty that came with the presence of animals with more legs: “The first one, because
there were these pigs and cows and they have four legs, so there were too many legs. I wouldn’t want to
count ants, for example, when they have six legs...” Furthermore, in the combinatorial word problem
(Problem 6), where pupils found different combinations of four ice cream flavours, it was necessary to
clarify in advance what options could be considered as different solutions. This was commented first by
Martin and then also by Honza: “For me the second one was difficult. Because first we had to understand
if T could, for example, have pistachio and pistachio.” “Also the order.” By order, Honza meant the
placement of the scoops, and whether we would consider as different solutions the ones where the order
of the flavours was just swapped.

The last phenomenon identified was the ability to plan the steps leading to the solution of the problem.
Jana had such a plan when solving word problem with the unfamiliar context (Problem 7): “I will
draw coins.” Then there was Christopher, who spontaneously highlighted some of the information in the
problem. In the planning phase, Sebastian ticked what extra information in the problem was and came
up with the strategy of trying the solution backwards.

4.4 Using Advanced Mathematical Apparatus

In the course of solving word problems, pupils used mathematical concepts beyond the curriculum for
grade 1.

A spontaneous use of decimals occurred with Laura, Honza, Martin and Sebastian. In contrast, Jana
expressed that she did not know how to work with such numbers: “I don’t know these numbers...”
Martin added decimal numbers to Problem 9 (Fig. 2) in the order 0.9; 0.1 and 0.7 (in Figs. 2 and 3, the
assignment of Problem 9 is in Czech). He did not fulfil the original assignment as the task was to use the
offered numbers, otherwise it can be considered correct. At the same time, it can be observed that he
wrote the decimal point as a period (in Czech, it is a comma), which he may have observed, for example,
from a calculator or from foreign languages using this notation.

P
o

/_pernick.

Jenicek a Matenka snédli dohromady

Jenicek snédl o1, Ma¥enka o L7 vice ne? Jenitek.

Fig. 2: Martin’s solution to Problem 9

Martin also came up with a solution where he used higher numbers than the numbers in the assignment
(Fig. 3); this may be an attempt to make the problem harder. He added numbers in the order 58, 27
and 4 but did not comment on it further.

7
o

Jeni¢ek a MaFenka snédli dohromady “"pern icka.

—

Jenitek snédlL 7~ , Ma¥enka o _{_ vice nez Jenicek.

Fig. 3: Martin’s solution to Problem 9
A similar solution was also found for Laura (Fig. 4). In the subsequent discussion, however, she realised
her failure to meet the assignment and commented, “I didn’t meet the assignment because the 0 is not

there.” By this comment, Laura meant that there was no 0 among the missing numbers and therefore
she could not write down 0.5 gingerbread.
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Jenic¢ek a Marenka snédli dohromady 04 pernickd.

Jenicek snédl p, 2, Marenka o 27 _vice nez Jenicek.

Fig. 4: Laura’s solution to Problem 9

Thinking about decimals could also be observed during the meeting, where Sebastian did not solve
the offered problem, but spontaneously set a new mathematical problem related to the coloured copy
lying on the desk in front of him. Sebastian began to consider how many colour copies I have per day
as a teacher if I have 50 per month: “Wait, but what month? Some have 30, some have 31, and some
have 28.” So I chose January, which has 31 days. His calculation can illustrate his thinking about a problem
that canot be solved in whole numbers: “31 times 2 is 62, so that’s not right either, so it’s going to be
a whole something... That’ll be one whole something.” It is clear that Sebastian does not yet have the
mathematical knowledge to solve this problem, but he can already guess what interval the result will lie
in.

It was quite common for pupils to use multiplication. Some pupils performed only mental calculations.
In such cases, a further question led to a check that they really understood the operation and they were
asked to explain further. The pupils were able to justify their procedure by repeated addition. For example,
Christopher explaining how he calculated the 3 times 5 example, “Five plus five is ten and plus five is
fifteen, so fifteen.” There was also a problem where Honza spontaneously used a multiplication table.
“Look. .. ten plus ten plus ten plus ten is forty and then I add the threes... three plus three is six and
six is twelve.”

During the meeting, we also came across comments related to number parity. The pupils were given
Problem 12 and immediately after finishing it, Sebastian came up with an idea: “We have to have an
odd number of triangles in there because it’s an odd number.” He then answered the question of whether
I can also get an even number out of the triangles. From his answer we can see that he is familiar with
number parity: “Yeah, like twelve if there are four.”

The pupils also showed a strategy to find all the solutions systematically. For example, Christopher
commented that he had made “such an order”. This strategy can be illustrated by Christopher’s calcula-
tion when solving Problem 11. He also made a solution with six pigs, which he rejected: “No, that’s not
possible. .. I think I have all of them, 6 times 4 is 24 and that’s not possible.” This strategy appeared
repeatedly among pupils and represented the most common argument for there being no more solutions.
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Fig. 5: Christopher’s process of finding all the solutions

5 Discussion

The study presented in the paper focused on the use of word problems as a tool to analyse the mathe-
matical reasoning of gifted pupils in primary school, to uncover phenomena related to their cognitive and
metacognitive processes.

The first part of the results focused on personality manifestations. Some studies have expressed concern
that a fixed mindset can stand in the way of gifted pupils’ application of giftedness (Dweck, 2017; Siegle
& Langley, 2016). In our research sample, there were indications of both mindsets (fixed and growth).
The fact that only a small number of manifestations of mindset were observed in some pupils may have
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been due to the fact that this aspect was only observed in one specific situation and thus could not be
described in detail.

In the results, we described a possible shift in the mindset of one of the boys, which may be tentatively
attributed to the techniques suggested to be used for promoting the growth mindset (Dweck, 2017, p. 264).
The pupils were encouraged and reassured by the author throughout the meetings that it was okay to
make mistakes and the effort was important. This may have contributed to their gradual relaxation and
effort to solve the problem independently, without worrying about whether they would solve it without
mistakes and in the fastest way. However, this development may also be a reflection of initial uncertainty.

In the study, a metacognitive perspective was shown to be tightly connected with the manifestations
of mindset. In some situations, the pupils trivialised the problems and were reluctant to admit that the
problem was not solved on the first attempt. Such a situation could also have been assessed as a deficiency
in the ability to evaluate one’s own learning process (Anderson, 2008).

In terms of cognition, the pupils demonstrated good memory, which they used in problem solving, and
the ability to reason abstractly (Portesova, 2021), which is consistent with the assumption that gifted
children may move through cognitive development more quickly (Carter, 1985; Roeper, 1978). This was
demonstrated in the study by the irrelevance of context for pupils’ solving the problem and awareness
of the connection between two problems, which some connected on the level of objects. These objects
became only symbols representing numbers in the problem for them. Such pupils showed the ability
to transfer what they had learned to a new mathematical situation (Haury, 1999). In such cases, the
pupils benefited from a good capacity of their memory linked with their metacognitive ability to apply
an appropriate strategy (Anderson, 2008).

According to a number of authors (Hrbackova, 2009; Larkin, 2000; Perry & Drummond, 2002; Rican,
2017), pupils can have a certain level of metacognition already at the elementary level. The gifted pupils
in the present study showed signs of early stages of metacognitive knowledge when, for example, they
expressed their views on how they would do well in their work. This may have been influenced by questions
focusing on metacognitive knowledge about their learning during the meetings but also by the Feuerstein
Method of Instrumental Enrichment (Krykorkovd & Chval, 2001; Lokajickova, 2014), which is part of
their school experience.

According to Schofield (2012, p. 58), when “teachers focus on modeling and teaching metacognition,
it has a positive impact on student success”. Some research suggests that intellectually gifted individu-
als may possess the prerequisites for developed metacognition (Yulianto, 2020; Giiner & Erbay, 2021).
The participants in this study, as presented in the results, were able to search for similarities between
the solved problems, to recognise challenging elements of the problems in the monitoring and planning
phases. Transfer ability was also partially present, with pupils applying knowledge from previously solved
problems to new situations, which also indicated their good memory. Thus, the inclusion of problems
with a similar inner structure (isomorphic problems) could be considered as appropriate to determine
whether the pupils show signs of giftedness. However, the study was not aimed at verifying whether such
manifestations of metacognition are advanced compared to their peers.

In the study, situations were described where pupils demonstrated advanced mathematical skills by
using operations such as multiplication and division, or working with decimals, quite spontaneously. The
fact that they were able to apply these operations and also to explain their procedure shows their cognitive
advancement. It may also reflect their interest in mathematics, as decimals had not been discussed in the
class before. According to Sheffield (1994), gifted pupils need ample opportunities to solve more complex
problems. In a regular first grade classroom, pupils might not get the opportunity to solve such problems
and demonstrate these skills.

The study confirmed that word problems were a suitable diagnostic tool for younger school-age pupils,
here in the first grade, provided that their reading skills are at a sufficient level. They represent a suffi-
ciently complex problem with high cognitive demands for metacognition diagnosis (Vondrové et al., 2019).
In solving them, it was possible to observe the whole required spectrum of metacognitive components
(Anderson, 2008).

The pupils did not have enough experience with word problems, given their age, and often applied
original strategies. In the initial phase of solving the problems, it was possible to observe how pupils worked
with the text. The early onset of reading (Laznibatova, 2003; Terman & Oden, 1959; Van Tassel-Baska,
1983) and the ability to work with complex words (Urban, 1990) were confirmed for the study sample. The
pupils planned and modified their strategies in the process. Compared to a mere mathematical operation,
the process of solving a word problem has several stages that provide prompts for discussion. Equally,
it provides an opportunity for pupils to seek out what stage of the process they erred in, if any. Word
problems also provide a good basis for looking for similarities between the problems as they could be on
the level of context, situational model, mathematical model, and others.
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6 Study Limitations

The main limitation was the age of the study participants. As they were younger school-age pupils,
fatigue and lack of concentration were sometimes evident in the afternoon. It was necessary to adjust
the organisation of the meetings, which caused inconsistency in the results, for example, when in one
group, the task was solved independently and in the other group, it was necessary to go immediately into
group discussion without time for individual work. Therefore, it was not always possible to compare the
results as the author deviated from the scenario. The course of the study was not disrupted, though, as
comparison was not the aim.

Another organisational problem was the absence of some pupils. Thus, it was not possible, for example,
to apply knowledge from meetings they were not present at. Moreover, it was not possible to describe all
of the pupils’ input knowledge as they often do mathematics in their home environment and leisure time.

In some cases, the pupils solved the problems immediately after reading without any notation and
only expressed the result. It was difficult to determine and describe how they had thought about the task
from their utterances and, therefore, it was not possible to observe some phenomena.

The number of pupils is also a limit. The observation was aimed at getting deep insight into their
thinking. However, the results cannot be generalised to the gifted population.

The author was also a teacher in the group of pupils from which the sample was drawn. Although she
sought to be as objective as possible in her treatment of the results, she may have been influenced by
her experience of regular teaching. At the same time, however, she was able to gather more experience
with the pupils from which she benefited in the preparation and implementation of the study. Different
sociometric tools could have provided more objectivity in the selection of groups.

The selection of problems poses another challenge. The author chose a repertoire of different problems
with different complicating phenomena in their assignment. Another option would be to focus on one
particular type of word problems, which would have brought more consistency. Pupils would also have
the opportunity to build on multiple prior experiences and demonstrate the ability to make connections
between solved problems. This remains open for future research.

7 Conclusions

The study was guided by the following research question: What signs of giftedness in terms of cognition,
metacognition and personality manifestations can be observed in gifted pupils in the 1st grade of primary
school through word problem solving and what advanced mathematical apparatus emerge in this process?
The study conclusions must be seen in the light of a small study sample and the context of word problem
solving.

The results suggest that memory may be a strength of gifted individuals in the process of solving word
problems. The assumption of an early onset of literacy was also confirmed as the pupils in the sample
were able to work with word problem text including complex words and longer assignments.

The pupils showed an interest in topics not covered in the year group and not previously taught in
school, particularly multiplication and division, when solving problems and were able to explain their
procedures. Some also showed knowledge of decimals, which may indicate their interest in mathematics
outside the school environment.

In terms of metacognition, some situations showed that pupils were able to name similarities between
problems they solved and made transfer from these experiences helping them to solve the current problem.
They were also able to point out complicating phenomena in the problems. There were several comments
that could be considered as a manifestation of metacognitive knowledge, where pupils described what
influences their learning or what conditions they prefer.

In terms of mindset, the results outlined situations that could tentatively be interpreted as a certain
inclination towards a fixed or growth mindset. Some of the participants showed signs of fear of failure,
fear of challenges, etc. Others showed enthusiasm for more challenging problems and were not afraid to
take risks in the process of solving them. Some development could be observed in one of the pupils. In
some situations, a possible link with metacognition was described. However, future research is needed
with more situations in which mindsets can manifest themselves.

The results of the research showed some characteristics of gifted pupils in the process of solving word
problems. A possible continuation of the research could be the implementation of a similar programme
with pupils of regular first grades in order to compare in which cases the specifics of giftedness were
involved.
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This study is part of broader research focused on the SIMPLE Approach, a construc- Key words:

tivist intervention that integrates the bar model method with metacognitive scaffold- bar model, fidelity,
ing to enhance word problem-solving skills in Kosovo’s lower secondary classrooms. It metacognition, teachers,
specifically examines the fidelity of implementation and teachers’ perceptions of this word problems.
approach. The study aims to fill a research gap in design-based intervention studies,

which recognise the critical role of teachers but provide limited insight into their ac-

tual work and how faithfully they implement interventions. To address this gap, the

study explored two areas: (1) the fidelity of three teachers’ implementation of the

SIMPLE Approach and (2) the teachers’ perceptions of its usefulness. Data collected

from classroom observations, teacher diaries, and interviews revealed varying levels

of fidelity, which improved over time. Teacher 1 exhibited the lowest fidelity, strug-

gling with the bar model method and limiting group work. In contrast, Teacher 3

demonstrated the highest fidelity, successfully incorporating all aspects of the SIM-

PLE Approach and promoting active pupil engagement. Regarding their perceptions,

all three teachers maintained positive attitudes towards the SIMPLE Approach from

the outset and appreciated its benefits by the end of the intervention. Although the

generalisability of the findings is limited, they suggest that the SIMPLE Approach

holds promise. However, the study highlights the need for comprehensive teacher  Received 2/2025
training and ongoing support, especially when introducing new methods, to ensure  Revised 3/2025
effective implementation and high fidelity. Accepted 5/2025

1 Introduction

Word problems (WPs), an essential component of mathematics education, are a significant topic in
educational and research discussions. They consist of particular written mathematical tasks rooted in
real-world scenarios that necessitate using mathematical concepts to solve the posed questions. WP
solving develops crucial skills, including reading comprehension, problem-solving, and critical thinking
among pupils (Pongsakdi et al., 2020; Verschaffel et al., 2020). Despite their importance, WPs often
present difficulties for pupils. Research has shown that these difficulties stem from various factors. These
factors involve understanding linguistic and contextual information (Verschaffel et al., 2020), converting
the problem into mathematical symbols (Pongsakdi et al., 2020), and self-monitoring during the WP-
solving process (Verschaffel et al., 2020).

Researchers suggested various methods to aid pupils in solving WPs. They concentrate on heuristics,
metacognitive strategies, and visualisation (Verschaffel et al., 2020). For example, the use of visual rep-
resentations like diagrams (Cooper et al., 2018) or bar models (Kho, 1987) has been shown to enhance
spatial abilities, which are crucial for grasping the WPs’ structure and converting them into mathemati-
cal models. Furthermore, Verschaffel et al. (2020) found that employing these strategies in interventions
boosted pupils’ ability to solve WPs. Therefore, we created a teaching intervention called the SIMPLE
Approach based on existing literature on effective interventions to enhance WP-solving skills. This inter-
vention is tailored for lower-secondary pupils and is rooted in socio-constructivism (Simon, 1995). Pupils
get familiar with the bar model method (Kaur, 2018; Kho, 1987) and a series of problem-solving steps
that support the development of their metacognitive skills (Verschaffel et al., 2020).

The success of any intervention is mainly dependent on its acceptance by the core actors, namely
teachers who implement it in their lessons and pupils who receive it. Our work is embedded in design-
based research consisting of three cycles led by three cooperating teachers. The paper focuses on the
fidelity of teachers’ implementation of the SIMPLE Approach, their perceptions of its applicability and
effectiveness, and their confidence in its use. In this respect, our study aims to address the research gap
in that intervention studies in design-based research recognise the critical role of teachers but provide
little insight into their actual work and the fidelity of their implementation of the intervention.
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2 Theoretical Background

WPs are important in mathematics classrooms because they show pupils how abstract mathematics
can be applied to real-world contexts and enhance mathematical reasoning. Incorporating WPs into the
classroom aligns with constructivist educational principles by promoting pupils’ active engagement and
exploration. By presenting realistic situations, WPs enhance pupils’ interest in and motivation for learning
mathematics, which Verschaffel et al. (2020) claim as crucial for developing higher-level cognitive skills.
However, a wealth of literature shows that pupils do not always find WP solutions easily (e.g., Daroczy
et al., 2015; Pearce et al., 2013; Verschaffel et al., 2020), and teachers sometimes struggle to present them
adequately to the pupils (Pearce et al., 2013). Therefore, many researchers conducted interventions to
understand the processes by which the ability to solve WPs is enhanced. The meta-analyses of studies
(Hembree, 1992; Perry et al., 2018) found consistent results in that successful interventions include the
development of pupils’ metacognition and the use of visual representations.

2.1 Development of Metacognition

Metacognition is a higher-order thinking process needed for successful learning and problem-solving (Perry
et al., 2018). It is also known as “thinking about thinking”, “self-regulated learning”, “thinking skills”,
and “learning to learn”. The development of metacognition is embedded in WP interventions by intro-
ducing pupils to various scaffolding consisting of cognitive and metacognitive steps for solving WPs.
For instance, Perry et al. (2018) found that interventions that provided structured prompts and step-
by-step support helped pupils better understand problem structures and be more successful in selecting
appropriate solution strategies. Similarly, Hembree (1992) highlighted that interventions incorporating
explicit modelling and peer collaboration increased confidence and accuracy in solving WPs. An example
of scaffolding used in such interventions is CRIME (Careful reading, Recall possible strategies, Implement
possible strategies, Monitor, and Evaluation; Teong, 2003), SOLVE (Study the problem, Organize the
facts, Line up a plan, Verify your plan with action, and Evaluate your answer; Freeman-Green et al.,
2015) or STAR (Search the problem, Translate the words into an equation in a picture form, Answer the
problem, and Review the solution; Ozkubat et al., 2021).

Based on the above and other frameworks that divide solutions to WPs into steps and were shown
to be beneficial for developing pupils’ WP solving (Ho & Lowrie, 2014; Polya, 1957), the SIMPLE steps
framework was developed for the study, comprising steps addressing factors that usually pose difficul-
ties to pupils when solving WPs and facilitate the solution from the start to the end (Table 1). The
acronym stands for “Study the problem”, “Involve the bar model method”, “Monitor the process”, “Pre-
pare/Present the solution”, “Look over the solution again”, and “Evaluate your answer”.

Study the problem. Read the problem and rephrase it. “Have I understood what I am supposed
to find?”
Involve the Bar Model method.  Draw a diagram (create a visual representation of the word problem). How

are the pieces of information in the word problem related? How can I
represent these relations by rectangles?

Monitor the process. Go back to the beginning, including the problem formulation. Ask yourself:
“Is the bar model method helping me to understand how to reach the
solution?” “Am I getting any closer to my objective?” “Am I still
implementing the solving strategy I picked?”

Prepare/Present the solution. Make the expression/calculation/equation, write the solution, and present it.
Look over the solution again. Check the calculations and the answer.
Evaluate your answer. Evaluate whether your solution makes sense and if there is a better way to

solve the problem. Write up the answer.

Table 1: The SIMPLE steps

2.2 \Visualisation in Word Problem Solving

Studies on WP teaching promote various types of visualisations. Some studies used prompts for pupils
such as “organise information using a diagram”, “draw a picture to tell what is happening”, or “visualise
the problem in a picture or diagram” (e.g., Pantziara et al., 2009), leaving it to the pupils to create
a picture. In such a case, it was shown that when pupils use schematic drawings instead of pictorial
ones, they are more successful in solving WPs (e.g., Boonen et al., 2014). Thus, learning a schematic
representation may be more beneficial for pupils.
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In our study, we used the bar model method. It is a schematic visual representation of the quantities
given in a WP, which allows pupils to link the known and unknown quantities with the correct operation
(Kho, 1987). There are three types of bar models: the part-whole model, the comparative model, and the
change model (Kaur, 2018). The part-whole model describes the relationship between the whole and its
constituent parts. In problem situations involving comparison models, a quantity is compared to another,
showing how much one part is greater /smaller than the other. A change model depicts the relationship
between a quantity’s new value and after an increase or decrease its original value.

The bar model method makes it easier for pupils to break down and comprehend the relationship
between elements of WPs. Through the visual representation of abstract numerical relationships, the
bar model method facilitates pupil comprehension of complex concepts and allows them to organise
their thoughts better, which is important for problem-solving. Singapore pupils regularly rank in the top
three countries in mathematics, which may also be attributed to their successful adoption of the bar
model method (Gani et al., 2019). Some evidence of the success of the bar model method usage has been
accumulated over the years in other countries than Singapore. For example, in Tiirkiye, Baysal and Sevinc
(2021) found that after pupils received instruction with the bar model method, they better understood
the problem and could translate words into mathematical expressions with greater accuracy. Osman et
al. (2018), in an intervention study with Malaysian pupils, revealed that implementing the bar model
method in mathematics problem-solving led to pupils’ better performance. Furthermore, studies show
that the bar model method facilitates learning for pupils with learning difficulties (Ginsburg et al., 2005;
Morin et al., 2017). Regarding Kosovo’s context, two case studies with three 4th-grade pupils (Morina
& Vondrova, 2021) and three 8th-grade pupils (Morina, 2023) reported positive impacts of the bar model
method.

2.3 Social Constructivism

Finally, our intervention is embedded in the basic tenet of social constructivism (Simon, 1995), in which
pupils are active participants in the learning process, and the teacher acts as a facilitator. It involves
collaboration among pupils while solving WPs, as problem-solving in groups is a rich learning experience
and was found to support WP-solving skills (Ventistas et al., 2024). Nevertheless, much research shows
that teachers often find it difficult to implement constructivist instruction. One of the reasons is that
they do not accept that they are not the primary source of education, and often, the class climate makes
it difficult to comply with the constructivist philosophy (Windschitl, 2002).

2.4 Teacher’s Role in Interventions

In our research, a teaching approach was developed based on the above key characteristics (socio-
constructivism, the bar model, and the SIMPLE steps) and implemented in mathematics lessons. It
is the teachers who are instrumental in successfully implementing and modifying educational strategies.
They are not merely passive recipients of educational interventions created by researchers; rather, they
play a vital role in adapting and shaping these interventions to suit their classroom contexts (Anderson
& Shattuck, 2012).

In some intervention studies, teachers are provided with structured teaching plans that they are re-
quired to implement within their lessons. For instance, Altun et al. (2021) examined an intervention
where teachers followed a research-based curriculum with structured teaching plans in a professional
development programme and found that the plans facilitated adherence to the intended instructional
approach and ensured fidelity in implementation. Conversely, some interventions incorporate teachers
in the curriculum development process to guarantee alignment with their specific classroom contexts
and pedagogical styles. Anderson and Shattuck (2012) stress the significance of such teacher-researcher
collaboration in design-based research, emphasising that involving teachers in research ensures that in-
terventions are crafted and refined in classroom environments. Similarly, Sterner (2019) argues that the
participation of teachers in all phases of the design process is central to their learning. To sum up, the
benefit of including teachers in curriculum development lies in increasing their engagement and confidence
when applying novel methods, fostering a deeper understanding of instructional strategies and increasing
the likelihood of sustainable implementation (Brown et al., 2020).

Ultimately, our literature review revealed that while intervention studies in design-based research
recognise the critical role of teachers in applying the new curriculum for effective intervention, they offer
limited insight into the actual work performed by these teachers, the fidelity of their implementation and
their perception of the implemented way of teaching. Therefore, our study seeks to address this research

gap.
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2.5 National Context and Research Questions

The current Kosovo curriculum (MEST, 2016) aims to foster higher-order, critical and creative thinking,
practical skills, and real-world competencies. It seeks to develop mathematics competencies that rely
heavily on problem-solving, focusing on contextual problems and the use of technological means, the
development of argumentation, reasoning, and representations. However, lower-secondary mathematics
textbooks in Kosovo provide little opportunity to support pupils in developing problem-solving strategies
and higher-order thinking skills, as most problems are routine and noncontextual (Berisha et al., 2013).
The textbooks do not include visual representations of WPs, and teachers rarely use them when dealing
with WPs in their lessons. Moreover, whole-class, teacher-led work still prevails in mathematics lessons in
Kosovo even though the curriculum supports constructivist practices (Ismajli & Krasniqi, 2022). Thus,
renegotiating the didactic contract (Brousseau, 1997) from teacher-led to pupil-centred and involving
group work is necessary for implementing the intervention.

This study focuses on two research questions: How did the teachers’ implementations align with
the three characteristics of the SIMPLE Approach? What are the teachers’ perceptions of the SIMPLE
Approach, and how confident are they in adopting it in WP teaching?

3 Methodology

The study is part of a larger project that followed a design-based research methodology to integrate
a constructivist teaching approach for WPs, called the SIMPLE Approach, in the context of Kosovo
schools. The approach was developed to aid pupils in solving WPs by combining the bar model with
metacognitive steps embedded in the basic tenet of constructivism. This challenging educational aim
required an iterative, flexible, and context-sensitive research approach, which is offered by design-based
research.

3.1 Design-Based Research and Implementation Fidelity

Design-based research is realised through iterative cycles and is vital for understanding how educational
innovations work in classroom practice (DBRC, 2003). Interventions developed within design-based re-
search often result in significant improvements after identifying and addressing challenges (Ford et al.,
2017).

In design-based research, maintaining fidelity of implementation is essential. It refers to the extent to
which an intervention is delivered as planned and conveyed to pupils based on the instructions given in a
training session or a written guide (O’Donnell, 2008). High fidelity is all the more difficult to achieve in
teacher-led interventions (as opposed to researcher-led interventions), as their commitment and adapt-
ability greatly influence their success. Thus, intervention studies involve the phase of teacher training.
Since the teachers were not involved in developing the SIMPLE Approach, the decision we made at the
beginning, as teachers in Kosovo were unfamiliar with the bar model method and were less proficient
in teaching word problems, it was vital to ensure they adhered closely to the intended implementation.
The teachers were introduced to the SIMPLE Approach during an initial session and received structured
teaching plans for each lesson.

There is usually a difference between intervention-as-designed and intervention-as-implemented (Nel-
son et al., 2012) as while strict adherence to the original design of an intervention is important, teachers
need to adapt their teaching to factors such as concrete class and pupils’ needs, classroom dynamics,
the availability of resources, pupils’ misbehaviour (Combs et al., 2022), etc. Studies use various fidelity
implementation instruments to capture whether such adaptations did not stray from the core components
of the intervention (Carroll et al., 2007). For example, Clements et al. (2011) developed an instrument
with 52 items (such as “The teacher conducted the activity as written in the curriculum or made positive
adaptations to it (not changes that violated the spirit of the core mathematical activity)”, p. 137) in
which observers assessed the implemented teaching on 5-point Lickert scales. Their intervention was im-
plemented by 106 teachers, and the trained observers collected fidelity data twice in all classrooms. Our
study had only one observer, and the number of lessons observed was small. Thus, our fidelity instrument
was far more open. Based on the literature (Century et al., 2010; Crawford et al., 2012), it targeted the
three core design aspects of the SIMPLE Approach: Adherence to the Guide, Adapting constructivist
principles, Pupil engagement, and Adaptation and flexibility.

3.2 Participants

Three cycles of the intervention were conducted with three 8th-grade classes in three schools. All schools
were located in the city of Gjilan, in the first author’s vicinity. The teacher and the school choice were
based on the teachers’ willingness to participate in the study, and the class choice was based on the
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teacher’s teaching plan for the class (whether WPs fitted it) and the schedule (to be able to observe
all the lessons). The first cycle intervention was taught by a male teacher (Teacher 1) with 25 years
of experience teaching mathematics. The second and the third were female teachers with 20 years of
experience and 12, respectively, teaching mathematics (Teacher 2, Teacher 3).

In the Pre-Implementation phase, the researcher introduced the teachers to the bar model method and
the SIMPLE steps during an initial one-hour session and answered any questions they had. Next, they
received the Teacher Guide. It first presents the bar models, their types, and some WPs solved by bar
models. The SIMPLE steps are then explained, along with their indicators, significance, and application
in some WPs’ solution processes. In addition, the Guide describes a constructivist approach to teaching,
emphasising principles that promote pupils’ active involvement, problem-solving, and reflection through
group work and discussions.

3.3 Description of the SIMPLE Approach and its Intended Implementation

As already stated, the SIMPLE Approach is embedded in the principles of constructivism. Construc-
tivist teaching focuses on pupils’ learning by encouraging them to explore, ask questions, and construct
their understanding through interactions with the teacher and their peers. This approach is intended to
promote a deeper comprehension of WPs, too. The SIMPLE Approach encourages pupils to reflect on
their problem-solving processes, organise their solutions, monitor the process, and evaluate their answers,
which is an important aspect of cognitive development.

Teachers are critical in implementing the constructivist teaching approach in our study as they guide
pupils through the learning process (Simon, 1995). Consistent with constructivist principles, the Teacher
Guide and the initial session with the teachers promote pupils’ active involvement and reflection through
group work and discussions (Mcnamara et al., 2002). To support the learning of the SIMPLE Approach
in the lessons, the teacher is responsible for outlining the basic concepts of each lesson plan, guiding
pupil practice, holding discussions, setting up individual and group work, encouraging cooperation before
moving on to individual practice, and letting pupils construct their knowledge while working through
WPs. Teachers should encourage pupils to ask questions at all times, develop discussion in class, and
create a friendly environment so that pupils feel they have the necessary support to succeed.

One of the major findings in Hembree’s (1992) meta-analysis of studies was that instruction in diagram
drawing and translation from words to mathematics offers large effects toward better pupils’ performance
and that explicit training appears essential. He further warns that simultaneous training in multiple skills
(such as handling extraneous data, mathematics vocabulary, mathematics reading, guess-and-test, etc.)
appears less effective than training in a single skill. Taking the above and a short time frame into account,
we decided to provide explicit instruction for the bar model method, which is considered one step in a
specific scaffolding (called SIMPLE steps) as the core characteristic of our approach.

The next two sections depict how the teacher in Cycle 1 was supposed to implement the SIMPLE
Approach. Depending on the observations and other data gathered, this was slightly changed in the
following cycles.

3.3.1 Bar Model Method

As the bar model method was to be used with Kosovo pupils with no experience with visual representations
for solving WPs, they were to be introduced to the three basic types of bar models on examples of several
WPs and then practise making such models for some more WPs.

In the first lesson, the teacher should introduce pupils to three types of bars, using simple examples to
clarify their application to different types of WPs. The teacher should draw all the types of bar models on
the blackboard and ask pupils to take notes to help them recognise and understand how their structure
is connected with different WPs. After that, discussions about the bar model application should be
encouraged to help pupils address misconceptions. Following the introduction, the teacher should present
and explain the solution of WP1 to the pupils, ensuring they understand the process step by step (Fig. 1).
On purpose, the problem is easy to comprehend, but it includes inconsistent language. The use of bar
models helps pupils realise that subtraction rather than addition is needed for the solution.

WP1. There were 120 visitors to Clara’s art exhibition on the first day, which is 20 more than on the second day.
How many visitors came to the exhibition on the two days?

I: 120
I 100 20

II: =120 —-20 = 100

I

T=1+1I=120+ 100 = 220

Fig. 1: One of the WPs used to introduce pupils to the bar models, with a correct solution
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Next, the teacher should guide pupils through solving another WP, emphasising the application of the
bar models. Pupils should be encouraged to work independently or in groups, with the teacher facilitating
discussions and addressing questions as needed. The focus remains on reinforcing the correct use of the
bar model method.

In the second lesson, pupils should practise four more WPs. Discussions about applying the bar model
and the pupils’ problems need to be encouraged to help pupils reflect on their learning. Again, pupils
should be encouraged to work alone and in groups to foster individual and group learning.

3.3.2 SIMPLE Steps

The teacher should introduce the SIMPLE steps and explain their benefits in solving WPs in two lessons.
The first of them (the third lesson of the intervention) should start by explaining the meaning of each
letter and demonstrating how to execute each step by thinking aloud while solving one WP and letting
pupils apply the same process to the second WP. Table 2 exemplifies how the SIMPLE steps can be
applied within the solution for WP3 and WP4. The statements in Table 2 are hypothetical, not actual
quotes by the teacher, but a way to treat the solution. The teacher should initiate discussion and ask
questions after each step applied.

WP3: Of the 2100 kilograms of potatoes in the
warehouse, 942 kilograms were sold on the first day,
while on the second day, 118 kilograms less than on
the first day. How many kilograms of potatoes are left
in the warehouse?

WP4: Emmy collected 137 stamps, which is
27 stamps fewer than her sister. How many
stamps did they collect together?

I have to find the kilograms of potatoes that are still
unsold after two days. We know the number of potatoes
sold on the first day; we need to find it for the second
day and then those left.

I have to find the number of stamps collected by
Emmy and her sister, knowing the number of
stamps collected by Emmy and the difference
between Emmy’s number of stamps and that of
her sister.

So, I will draw bars showing the kilograms of potatoes
left after being sold on the first day. Then, another bar
for those sold on the second day, and the third one for
those still unsold.

Total I 2100 I

| =1

Firstday | | a2 |11s |

Result

I will draw the bar showing Emmy’s stamps first
and then add another bar for her sister which
should be longer. And the third will represent the
total.

Emmy 137 ‘
Sister 27
Together ’ { ‘

Yes, I think I am on the right path and getting closer
to the objective since now I know what and how much
I must subtract to find the final answer.

I think the bar model method is helping me to
come to the solution because, based on the bars, I
understand that Emmy’s sister has 27 more
stamps than Emmy.

First, we subtract the total number of kilograms sold
on the first day. The number of kilograms sold on the
second day is determined by subtracting 118 from the

Le x be the number of stamps that Emmy’s sister
has.

first day’s total. After that, we also eliminate the ones Emmy — 137
from the second day, which leads us to the solution. x—27 = 137
Day II: 1158 — (942 — 118) = 1158 — 824
Left =334 Together — 137 + 164 = 301
334 +8244942 = 2100 137+27 = 164
(left 4+ secondday + firstday) = total 301 —137 = 164

The final answer is 334, which makes sense since we
arrived at the warehouse’s total kilograms of potatoes
by working backward.

The result makes sense. We found the number of
stamps Emmy’s sister had by working backward.

Table 2: Example of WPs solved with the SIMPLE steps

The fourth intervention lesson should start by assigning the pupils four WPs and asking them to work
individually, then in pairs and groups, using both the bar model and SIMPLE steps in the solution. The
teacher must ensure pupils can name, explain, and list each step.
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3.4 Data Collection

The study focuses on selected data gathered in three stages of the study. Namely, the “Pre-Implementation
stage”, which includes an initial session with teachers, the “Implementation stage”, which includes data
from the observation of four lessons on the first cycle and five intervention lessons on the second and
third cycles, and teacher diaries, and the “Post-Implementation stage”, which includes interviews with
teachers regarding their perception of the SIMPLE Approach.

Interviews. A semi-structured interview was used because it allows for flexibility in the interview
process. This type allowed us to prepare specific questions in advance while remaining open to teachers’
thoughts and beliefs about the SIMPLE Approach. The teacher interviews were conducted after the end
of each cycle and lasted around 20-30 minutes, depending on the teacher’s responses. Informal discussions
were held with the teachers before and after lessons to gather immediate feedback. While these informal
chats were not structured, they provided valuable insights into the teachers’ perspectives. The chats were
captured in the researcher’s notes.

All the interviews were conducted by the first author. With the participants’ agreement, the interviews
were audio-recorded to capture their comments accurately. Audio recordings capture participants’ exact
words, tones, and pauses, which is crucial for understanding context and meaning and for the reliability
of the analysis (Rutakumwa et al., 2020). Notes were taken during the interviews to document nonverbal
cues and contextual information.

Observations. The observation method involves the researcher’s presence in the setting of the subject
of the research and collecting data from what they see. The researcher may observe as an insider by playing
an active role in the ongoing event or as an outsider by having a passive role in the event (Creswell et
al., 2007). Observation allows researchers to collect more data (e.g., through writing field notes). On the
other hand, the method is criticised for being less informative about the potential motivation for the
participants’ behaviour in action.

In this study, the observer had a passive role in observations. The lessons were observed by the first
author without interfering and were audio-recorded. Her main goal was to discern situations in which the
implementation fidelity or its breach was apparent. These aspects were followed during the lessons:

e Adherence to the Guide: Observing whether the teacher followed the instructions given in the
Teacher Guide regarding the core design characteristics of the intervention (the SIMPLE steps, bar
models).

e Adherence to the constructivist principles: Evaluating how well the teacher presented the materials
and engaged pupils during the lessons, ensuring that constructivist principles were applied.

e Pupil engagement: Monitoring pupil participation and interaction during lessons to evaluate if the
approach facilitated active learning as intended.

e Adaptation and flexibility: Noting any modifications the teacher made while presenting the SIMPLE
Approach and considering them for further refinement of the intervention.

This information was collected both onsite while observing in the form of field notes and later when
replaying the audio recordings of the lessons.

Field notes. Field notes refer to the details that occur while observing specific events being studied
(Creswell et al., 2007). They allow researchers to collect data that can be captured with eyes but cannot
be recorded. In this study, field notes were made from teachers’ initial sessions before the intervention
and their actions during the implementation of the lessons.

Teacher diary. Teacher diaries are useful tools in education because they allow participants to record
information in written or spoken form about themselves, their actions, or their thoughts (Arndt & Rose,
2023). Although teacher diaries were originally perceived as a means of reflective practices in teacher
education, they can be used for many forms of data analysis and are, therefore, useful as research tools
in education research (Yi, 2008). In our study, teacher diaries were used to obtain their reflections on
the mathematics lessons they taught during the intervention. The teachers were asked to write the diary
immediately following each lesson so that their reflections were current. They were instructed to start
by presenting the lesson, describing how it went, and offering recommendations or new ideas for future
lesson implementation.

3.5 Data Analysis

For the study, the interviews, observation field notes, and teacher diaries were transcribed and translated
from Albanian to English.
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First, the audio-recording of lessons and interviews were transcribed and all the data were divided
into three stages of the study. The Pre-Implementation stage comprises the researcher’s field notes from
the initial session and informal chats with the teachers before the intervention. The Implementation
stage involves transcripts of audio recordings of lessons, field notes, and teacher diaries. Finally, the
Post-Implementation stage involves transcripts of interviews with teachers and field notes.

Next, in all the data, we identified units (parts of the transcripts of interviews, of the researcher’s field
notes and teacher diaries) in which the teacher’s views and implementation fidelity were visible, focusing
on the categories stemming from our research questions and study of literature (Table 3).

Stage Categories

Pre-implementation Initial perception of the SIMPLE Approach

Initial beliefs about the effectiveness of the Approach

Confidence in implementing the Approach in the class

Implementation Adherence to the Guide

Adherence to the constructivist principles

Adaptation and flexibility

Post-Implementation | Evaluating SIMPLE Approach lesson success and confidence in its implementation
Opinions on the usability and impact of the Approach on pupil learning
Identifying areas for improvement in the Approach

Table 3: Framework for analysing data

The unit of analysis in each episode was a meaningful unit which could be categorised by one cate-
gory. There were cases, where the category was divided into subcategories, such as, “Adherence to the
Guide” was divided into “Bar model representation” (whether the types of bars were distinctly identi-
fied and accurately utilised), and “SIMPLE steps implementation” (how each of the SIMPLE steps was
introduced and applied in WPs). “Adherence to the constructivist principles” included “Collaborative
learning” (whether and how the teacher organised group work and facilitated discussions among peers),
and “Classroom discourse” (how discussions were managed and how pupils were encouraged to inquire).

For example, the following excerpts from the teacher diary were categorised as “Opinions on the
usability and impact of the Approach on pupil learning”. Teacher 1 stated, “The bar model method
was very interesting. Pupils liked it, but I think they need more time for practice to understand fully.”
Similarly, Teacher 3 stated, “The lesson went wonderful, as pupils quickly adapted to it. I noticed that
even pupils who previously were not interested in mathematics began to show interest and engage in the
solution of WPs.”

4 Results

The findings related to our two research questions are structured according to three phases (Pre-Imple-
mentation, Implementation, and Post-Implementation). The Implementation phase is divided into three
cycles, as the first (second, respectively) cycle influenced the implementation of the intervention in the
second (third, respectively) cycle. The findings in the following sections contribute to answering two
research questions, which will be revisited in the Discussion section.

4.1 Pre-lmplementation Stage

Table 4 summarises the teachers’ initial understanding of the SIMPLE Approach, their beliefs and confi-
dence in its future use as determined from the initial session and informal chats before teaching. Teacher 1
was initially sceptic about including the bar model method in the solution of the WPs due to its novelty
for both him and the pupils but became more receptive after detailed guidance by the first author in the
initial session and seeing the support provided by the Teacher Guide. Teacher 2 and Teacher 3 found the
intervention promising from the start. They believed it would arouse pupils’ curiosity and help them stay
focused through visualisation, which was, according to them, missing in existing textbooks.

4.2 Implementation Stage (inconsistency)

Throughout the three cycles, despite using the same Teacher Guide, differences were observed in how the
teachers implemented the lessons.

4.2.1 Teacher 1

Teacher 1 introduced bar model types orally without visually illustrating them on the blackboard, which
did not fully align with the Guide. In the practice stage, he drew the correct bar models for the pupils
but did not explain which type of bar model was used. For example, for WP1, he drew a bar model for
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Category

Teacher 1

Teacher 2

Teacher 3

Initial perception of the
SIMPLE Approach

Initially, Teacher 1 was
sceptic about including
the bar model method in
the solution of the WPs
and did not see the
benefits of using group
work.

Teacher 2 liked and
agreed with all
characteristics of the
intervention.

Teacher 3 felt satisfied
with all characteristics of
the SIMPLE Approach.

Initial beliefs about the
effectiveness of the
Approach

Teacher 1 believed the
step-by-step instructions
would help provide a
more accurate WP
solution.

Teacher 2 showed strong
belief in the success of
this approach to teaching
WPs.

Teacher 3 believed this
approach would arouse
pupils’ curiosity and help
them stay focused.

Confidence in
implementing the
Approach in the class

Teacher 1 expressed
confidence and
willingness to include all
three characteristics of
the SIMPLE Approach in
his teaching.

Teacher 2 was convinced
that implementing the
proposed approach would
not be difficult for her.

Teacher 3 expressed
confidence that her usual
teaching style complies
with the constructivist
principles outlined in the
Guide.

Table 4: Teachers’ understanding, beliefs and confidence in the Pre-Implementation stage

the total number of visitors to exhibit on the first day (120), then for the second day sold (100) and then
for a total of two days (220). Still, even though the drawing was there, the teacher failed to inform pupils
which bar model type was associated with his drawing. He should have emphasised that the comparative
model was applied to the solution based on the instructions given in the Guide.

In two lessons, the teacher assigned pupils six WPs to practise the bar model method. He closely
monitored the pupils and stepped in when they struggled by asking questions regarding the type of bars
in each WP solution or sometimes helping with their drawing. He preferred individual and paired work
over group activities as, based on his statement in the bar model lesson (second lesson), “pupils will
misuse the situation and make unnecessary noise in the classroom”.

In the third lesson, Teacher 1 introduced the SIMPLE steps to WP3; he clearly distinguished each
step and explained their importance. To reinforce understanding, he gave the pupils WP4 and asked them
to solve it by working in pairs with a friend sitting next to them. Most pupils successfully solved the
problem (refer to the example in Fig. 2), and one of them shared the solution on the blackboard. The
pupil started by paraphrasing the problem by writing, “Emmy has collected 137 steps, which is 27 fewer
than her sister. We need to find those collected by both.” Then, the pupil drew the bar models and
prepared the solution by writing the unknown quantities: “Let x be the number of stamps that Emmy
has, x + 27 the number of Emmy’s sister’s steps. We add them together.” The pupil then presented the
solution and looked into the solution again but neglected the evaluation of the problem in which they
should have reflected on the solution, discussed different possible methods, and considered the reasoning
behind their answers. Teacher 1 did not encourage them to do so.

In general, our observations showed that Teacher 1 did not fully follow the constructivist principles.
Unlike the Guide’s instruction, he did not initiate discussion or group work during the lessons, leaving
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Fig. 2: The solution of WP4 using the SIMPLE steps (LEHTE is the Albanian equivalent for SIMPLE)
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pupils to work mostly individually or in pairs. There were instances where, when a pupil asked if their
solution was right, the teacher indicated that it was wrong but failed to associate that mistake with the
pupil’s drawing and explained it by pointing to the solution via an algebraic equation. Sometimes, the
teacher felt unsure how to proceed with the lessons and asked the observer (the first author) to help
explain certain aspects of the SIMPLE Approach to the pupils. Regarding pupil engagement, the teacher
mentioned that there was “good engagement, interest and comprehension” during SIMPLE Approach
lessons.

4.2.2 Teacher 2

Based on the results of the observation of the first cycle, Teacher 2 was reminded in the initial session to
adhere more closely to the Guide’s instructions, particularly in presenting the bar model types. Second,
an additional lesson for the bar models practice was included to help pupils understand them better
before proceeding to the SIMPLE steps. Third, the adherence to the principle of incorporating group
work, as suggested in the Guide, was emphasised to Teacher 2.

Teacher 2 started by introducing the bar model types and visually demonstrating them, using examples
and encouraging class discussions. She dedicated all 45 minutes of the first lesson to explaining the bar
model types and discussing their usage with pupils. In the following two lessons, she demonstrated its
use in WP1 and gave pupils five other WPs to solve independently. In two other lessons, she introduced
the SIMPLE steps by solving WP3 on the blackboard and letting pupils practise it in other WPs. She
incorporated the pupils into the process by asking questions continuously. For example, for the first step,
“S”, she asked pupils to rephrase the problem in a way they understood. It was noticed that the teacher’s
focus was not the same for all the SIMPLE steps. Steps like “Evaluating your answer” or “Monitoring
the process” received less attention. For example, Teacher 2 commented on the former step by merely
saying, “Based on the result and the proof, the solution is correct”, without initiating a discussion with
the pupils.

The pupils could decide whether to work alone or with friends while practising solving other WPs.
The teacher observed the process and intervened by helping them when they struggled with continuing
the solution steps. However, based on our observations, pupils found it challenging to implement all the
SIMPLE steps for each of the four assigned WPs due to the approximately 30 minutes of remaining time
during that lesson.

Similarly to Teacher 1, Teacher 2 did not implement group work as suggested in the Guide, allowing
pupils to work alone or in pairs. While Teacher 2 followed the Guide more closely than Teacher 1, she
did not give equal attention to all the SIMPLE steps, especially those involving evaluation, as mentioned
above. Despite such deviations, Teacher 2 showed dedication to the approach. During informal chats in
the lessons with the first author, she mentioned that she had even started applying it in classes in other
grades. Regarding the pupils’ engagement, she mentioned that “pupils were quite interested in using
visualisation”, and she noticed an increased interest in solving the WPs given with SIMPLE steps.

4.2.3 Teacher 3

The results of the second cycle allowed us to refine the intervention for the third cycle. First, similar
to the second cycle, we continued with the additional lesson on the bar model practice. Second, it was
stressed to Teacher 3 to adhere more closely to the Guide’s instructions, particularly on the presentation
of the bar model types and initiating group work. Third, Teacher 3 was asked to give the same emphasis
to all the SIMPLE steps based on the guidelines in the Guide.

Teacher 3 began the lesson by explaining the bar model method types, drawing them on the black-
board, and taking simple examples with some elements from the classroom (books, pens and chalks) to
clarify which problem each type of bar model belongs to (for example, “I have three pens, two more
than Ema has; how many pens are there?”). This was something she added on top of what the Guide
suggested.

In the next lesson, she recalled what they had learned in the previous lesson by asking questions and
developing a discussion. After that, the class practised the bar model method in some WPs. Pupils first
started to work on the solution individually. The teacher sometimes provided help in drawing the bar
model, but when she saw progress, she stepped aside and let the pupils work alone. After 10 minutes, she
formed group work, fostering both independent and group learning. The same procedure was repeated in
other intervention lessons. Teacher 3’s classroom was very interactive, with many opportunities opened
by the teacher to pupils to ask questions and discuss their work. Rare moments were observed when
Teacher 3 could not give the necessary feedback due to the short time. Although she managed most
pupils’ questions, time constraints sometimes limited her feedback. Her adherence to the Guide was
consistent, and each lesson was delivered as planned.
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It was also noted that the teacher wanted to provide this approach to other pupils. She invited three
9th-grade pupils to participate in the bar model and SIMPLE steps lessons, stating that this approach
would help them prepare for mathematics competitions. Similar to Teacher 1 and Teacher 2 regarding
pupil engagement, Teacher 3 stated that “even those pupils who were usually not active in mathematics
lessons started to show great interest in solving the WPs”.

4.3 Post-Implementation Stage
Table 5 presents some quotes from the interviews and statements from diaries' related to the three
categories followed in the data. In general, the three teachers had positive attitudes towards the SIM-
PLE Approach after the implementation of the intervention. They appreciated it and felt that pupil
Nevertheless, their perspectives differed.

involvement and accuracy in solving WPs increased.

Question theme

Teacher 1

Teacher 2

Teacher 3

Evaluating SIMPLE
Approach lesson success
and confidence in its
implementation

“As this method is new
to the pupils and me, it
was challenging to
present and practise the
bar model method in two
lessons. We had just
learned to solve word
problems by converting
them into equations, and
although quite attractive,
this method seemed a
little difficult for the
pupils to understand at
first.”

This approach is very
good and easy to use, and
I would like to
incorporate it in future
teaching lessons.

“T liked it. After I did the
intervention here, I also
explained it to the
Tth-grade class. We used
it in some simple WPs,
which helped them easily
find a solution.”

I will continue using the
SIMPLE Approach in the
future with all grades, not
only the 8" ones.

“I appreciate this
approach and did not
find it difficult to present
as I explained it step by
step.”

“I think that even the
pupils grasped them
quickly.”

I will use the approach
frequently, and I hope it
will also be included in
mathematics textbooks.

Opinions on the usability
and impact of the
Approach on pupil
learning

“I observed a heightened
level of engagement
among pupils who were
previously less active in
other mathematics
classes.”

“The pupils responded
well to the SIMPLE
Approach, which grabbed
their curiosity and
increased their accuracy
on word problems.”

“In the beginning, they
[the pupils] had
difficulties understanding
and using it, but I think
they did it well after
some practice.”

“I have noticed that this
approach affects me as a
teacher, besides
increasing pupils’
engagement and helping
pupils solve word
problems. Honestly, it
never occurred to me to
use bars to solve
problems, but I liked
them.”

“I would like this
approach to be included
in textbooks or literature
on mathematics. I believe
that pupils would benefit
greatly from it. This
approach is also
attractive as drawing bar
models increases pupils’
curiosity. Even pupils not
interested in
mathematics began to
show interest and engage
in these lessons.”

Identifying areas for
improvement in the
Approach

“I suggest more time to
practice further, as it
[SIMPLE] has more steps
and requires more time to
explain all of them
specifically.”

In order for pupils to
master it, I think they
need more time to
practise and feel
comfortable with it.

“In my opinion, the
‘evaluating the solution
step’ is not always
necessary to put it in
writing due to the limited
time of 45 minutes.”

My only suggestion is
that we do not need to ask
pupils to write everything
on paper if they are sure
how to do it.

“Every step plays an
important role in the
solution and I would not
change any part.
Combining the bar model
method with other steps
improved learning.”

I will not change
anything.

Table 5: Selected quotes from the teachers’ interviews and diaries

IThe fragments in italics presented in Table 5 are taken from teacher diaries while those in quotation marks from

interviews.
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Teacher 1’s interview and diary provided complementary information to what was directly observed
during the lessons and, to some extent, explained some events. According to his diary, the pupils quickly
grasped the BM method, making correct drawings and achieving correct solutions to WPs. However,
this was in contrast to the observations during the lessons and the interview (see Table 5, the first line
for Teacher 1). The teacher emphasised the need to prolong the intervention, suggesting that a more
extended implementation time would improve understanding and effectiveness.

Teacher 2 and Teacher 3 showed high motivation and willingness to learn and convey the approach
to the pupils. They appreciated it since, during the interview and according to their diary data, they
reported that they had started incorporating it with pupils in other classes, too. They were confident in
its long-term use and said they would like to include this approach in elementary school mathematics
textbooks.

5 Discussion and Implications

5.1 Teachers’ Alignment with the Three Characteristics of the SIMPLE Approach

Our first research question focuses on the fidelity of teachers’ implementation of the three characteristics
of the SIMPLE Approach, namely how they presented the bar model method and the SIMPLE steps to
the pupils and complied with the approach’s constructivist underpinning. In general, the fidelity was very
high in Teacher 3’s teaching, high in Teacher 2’s class, and the least in Teacher 1’s class.

Using the observations of lessons, interviews with teachers and the teacher diary, we identified differ-
ences between the intervention-as-implemented and the intervention-as-designed (Nelson et al., 2012):

e Introducing bar model types without visual illustrations (Teacher 1)
e Failing to associate bar model types with the inner structure of the WP (Teacher 1)
e Missing opportunities to initiate discussions and explore pupils’ misunderstandings (Teacher 1)

e Failing to use visual representations to help pupils solve the problem and resorting to algebra instead
(Teacher 1)

e Using little group work (Teacher 1, Teacher 2)
e Failing to give the same emphasis to all SIMPLE steps (Teacher 2)

e Introducing pupils to the types of bar models by using three simple WPs with objects in the
classroom (Teacher 3).

Overall, there is a gradual improvement among the cycles both in terms of the content (bar models,
SIMPLE steps) and approach (based on constructivist principles). One cause of this lies in the repetitive
nature of our study with the changes made after the first and second cycles. These results support Ford
et al.’s (2017) claim that interventions often result in significant improvements after identifying and
addressing the first-cycle challenges.

Nevertheless, the success of any teaching depends on many contextual factors, the most important
ones being the class and the teacher. The three classes were of a similar size and composition and we
did not witness any observable differences (such as behaviour problems) which could have impacted
the success of the intervention. The teachers had similar experience with teaching WPs, used the same
textbooks and had no experience with using visualisation when solving WPs. They expressed the same
willingness to master a new approach and adapt their teaching to it. Yet, we identified some differences
which impacted the intervention.

First, the mastering of strategies to be taught is paramount.? In the present study, this was evident,
especially for Teacher 1 as there were situations in which, after being asked by the pupils if the solution
was correct, he failed to associate it with their drawing and went back to their usual way of solving WPs
by pointing to the solution via an algebraic equation. It can be inferred that this preference stems from his
long-standing reliance on linear equations in teaching WPs, which made a shift to the SIMPLE Approach
challenging. Teacher 1 would have benefited from a longer initial training or his inclusion in all phases of
the design process. This is in accordance with Sterner (2019) and Brown et al. (2020), who argue that the
participation of teachers in all phases of the design process fosters a deeper understanding of instructional
strategies and increases the likelihood of sustainable implementation. Nevertheless, it must be stressed
that Teacher 1 did not seem hesitant about the content before the intervention. It only became apparent
during his teaching. No problems with mastering the bar model method were observed for the other two

2For example, Hembree (1992) in his metaanalysis of studies uncovered a clear impact on pupil performance resulting
from teachers especially trained in heuristics (which they were to develop in their pupils).
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teachers. Teacher 2 did not seem to value the importance of some steps of a metacognitive nature in the
scaffolding provided (SIMPLE steps) and would require some attention to this feature.

Second, the three teachers differed in their usual teaching style and how “constructivist” it was. While
Teacher 1 did not want to use pair or group work at all (as he stated), Teacher 2 and especially Teacher 3
welcomed it as they used it in their usual teaching. In the cycles when the group work was present,
it was observed that it supported the solution of WPs through the SIMPLE Approach as pupils often
relied on each other and collaborated when encountering difficulties during the WPs solutions. These
findings complement statements made by Ventistas et al. (2024), who demonstrated that problem-solving
in groups is a rich learning experience that supports WP-solving skills. By supporting group work, the
teacher’s role moved from being the primary source of knowledge to that of a learning facilitator who
supports and challenges pupils to construct their understanding (Mcnamara et al., 2002; Simon, 1995).
Thus, Teacher 1 and his class had “the longest way to travel” to implement the intervention faithfully to
the principles of pupil active learning. Adopting constructivist teaching approaches frequently presents
initial obstacles for teachers. With time and experience, teachers adjust to and value the new learning and
teaching approach (Windschitl, 2002). The question remains as to what extent it is reasonable to expect
such a development in the case of the teachers in the present study, as this was a one-time intervention.

5.2 Teachers’ Perceptions of the SIMPLE Approach and Their Confidence in
Adopting it in WP Teaching and Solving

The three teachers had positive attitudes towards the SIMPLE Approach from the beginning and ap-
preciated its benefits at the end of the intervention. They all expressed their perception of pupils’ more
active engagement in the lessons and belief that the new ways of solving WPs helped the pupils to be
more successful.

The Approach was new to the pupils, and Teacher 1 warned that conveying it to them in such a
short timeframe was not easy. This probably mirrored his own insecurities in using the new strategies
(especially the bar model method) mentioned above and resulted in lower confidence in utilising the
SIMPLE Approach. In contrast, Teacher 2 and Teacher 3 exhibited greater confidence, as evidenced by
their initiation of the new approach with pupils even outside the intervention classes. They expressed
conviction in the continued application of the new approach and indicated a desire to see it incorporated
into mathematics textbooks.

5.3 Implications

To master a new approach, there is a need for comprehensive training and ongoing support for teachers to
build confidence and avoid reliance on familiar but less effective strategies. Our data confirm the necessity
of thorough training before the intervention (Carroll et al., 2007). This is all the more true if the new
approach requires a major change from teacher-centred teaching to pupil-centred one (Windschitl, 2002),
which necessitates the adjustment of not only the teacher’s teaching style but also how pupils engage in
lessons. Thus, the length of the intervention should also be considered.

Our findings have implications for education in contexts where visual representation and metacognitive
strategies are not widely emphasised, as they suggest that the SIMPLE Approach can be successfully
adapted to such environments. While we aimed to evaluate a short-term intervention described in this
paper, the future use of the SIMPLE Approach should be considered as part of mathematics lessons in
all grades and would require detailed planning for each to cater for the specific context of Kosovo. One
recommendation would be to ensure the teacher’s participation in all the phases of a design process which
is central to their learning (Sterner, 2019) and mastering the new approach. Challenges that the teachers
encounter in the classroom provide opportunities to continue the design process and lead to changes in
the intervention that can help teachers in their teaching.

6 Limitations and Conclusions

Our findings must be considered within the limitations of the study.
First, even though the new teaching approach was evaluated positively by the teachers, these findings
cannot be generalised. The sample is small, limited to one school grade and three classes from one city.
Second, the teacher’s role in our study was shaped by their initial unfamiliarity with the bar model
method, which influenced their ability to engage with the intervention from the outset. Unlike some
design-based research frameworks where teachers are co-designers, the novelty of the bar model method
would have necessitated a more guided approach at least for one of the teachers.

Scientia in educatione, 16(1), 2025, p. 35-50 47 https: //doi.org/10.14712/18047106.4855


https://doi.org/10.14712/18047106.4855

Third, a limitation of our study is that the teachers’ regular teaching before the intervention was
not observed, and reliance was only placed on their descriptions. Without this baseline observation, it is
difficult to determine if the teachers’ adherence or non-adherence to constructivist principles during the
intervention directly resulted from their typical teaching style or was impacted by the intervention itself.

Despite the limitations above, we believe that by framing this research as a local instruction theory
development, our study provides a valuable framework for future educational interventions to improve
WP-solving skills in diverse classroom settings. In short, when interventions are developed by researchers
and executed by teachers who are not part of their design process, it poses a challenge to their intended
effective implementation. This situation can result in reduced fidelity to the new approach, a reversion
to their usual teaching methods, gaps in comprehension and low confidence in its usage. Thus, for an
intervention to be effectively implemented, it is recommended that teachers be more actively involved in
its design and be supported through continuous monitoring and adaptation.
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Skola za dvefmi: Jak (a pro¢) uéit prirodopis venku — zku$enosti
ucitelir na ¢eskych zakladnich Skolach

School Outside the Door: How (and Why) to Teach Science Outdoors —
Experiences of Czech Primary School Teachers

Dagmar Vasutoval*, Irena Vrbova!

1 Pedagogicka fakulta, Univerzita Palackého, Purkrabska 2, 779 00 Olomouc; dagmar.vasutova@upol.cz

Venkovni vyuka (VV) je v poslednich letech stale ¢astéji zarazovana do vyuky jakozto Kli¢ova slova:
silnd vyukova strategie. V aktualnich vzdélavacich dokumentech je navic uvadéna venkovni vyuka,
jako podminka pro jejich realizaci — v podobé propojovani formalniho vzdélavani vyuka prirodopisu,
s neformalnim. Vyzkumnych Setfeni mapujicich skute¢nou podobu VV na skolach je formy venkovni vyuky,
ale v CR malo, proto v roce 2023 probéhlo na toto téma dotaznikové Setfeni. Bylo limity a pozitiva
ziskano 261 dotazniki od udéitelt pfirodopisu z c¢eskych zakladnich skol a vysledky venkovni vyuky.
Setfeni byly detailné vyhodnoceny. Otazky byly zaméfené na cCetnost a formy realizace

VV, na jeji tskali a pozitiva a na dalsi informace tykajici se VV. Naprosta vétsina

respondentii (94 %) odpovédéla, ze VV realizuje. Nejcastéjsi formou realizace VV je

podle nich vychéazka (36 %) a vice jak polovina respondentt (60 %) odpovédéla, ze

v rdmci této formy vyuky spolupracuje s jinymi organizacemi. Rada z nich (65 %),

i pres jasné identifikované problémy VV (pocasi, nedostatek ¢asu atd.), avizovala, Ze

je potieba vyuku venku posilit a vénovat ji mnohem vice ¢asu. V rdamci vyzkumného

Setfeni byly také testovany dvé hypotézy tykajici se vlivu lokality $koly a spoluprace  Zasldno 10/2024

s jinymi organizacemi na ¢etnost realizace VV. Prvni z nich byla statisticky potvrzena, Revidovadno 3/2025
naopak druhd ne. Pfijato 6/2025
Outdoor education (OE) has often been included as a powerful teaching strategy in re- Key words:

cent years during science education. Moreover, it is mentioned in current educational outdoor education,
documents as a prerequisite for their implementation — in the form of linking formal science education, types
education with non-formal education. However, few research surveys are mapping of outdoor education,
the actual form of OE in schools in the Czech Republic, which is why a question- limits and positives of
naire survey was conducted in 2023. 261 questionnaires were obtained from primary outdoor education.
school teachers in several regions in the Czech Republic. The questions focused on

the frequency and forms of OE, its limits and positives, and others. Most of the

respondents (94%) answered that they realize OE. The most frequent form of OE

was a short field trip (36%) and more than half of the respondents (60%) said they

cooperate with other organizations. Despite the identified problems of OE (weather,

lack of time, etc.), most announced (65%) that OE needs to be strengthened and gi-

ven much more time. The survey also tested two hypotheses concerning the influence  Received 10/2024

of school location and cooperation with other organizations on the frequency of OE  Revised 3/2025
implementation. The first one was statistically confirmed, but the second one not. Accepted 6/2025

1 Uvod

V poslednich letech jsou do vyuky stale Castéji zafazovany moderni metody a formy vzdélavani, které
jsou na rozdil od klasickych vyukovych metod, jako je napt. vyklad, pro zaky mnohem vice aktivizu-
jici. Tyto vyukové metody a formy jsou schopné zaky motivovat v fadé dilezitych vzdélavacich oblasti
a prokazatelné zvySovat jejich zédkovské kompetence. Jednou z takovych vyukovych forem je prave ven-
kovni vyuka (VV), o které pojednava tento pfispévek. Teoretické zdklady VV jsou polozeny jiz nékolik
desitek let (Donaldson & Donaldson, 1958). U nés, v Ceské republice, probihala VV fadu let v podobé
predmétti vyucovanych na skolnich zahradach, jejichz vyuziti je zndmo jiz z dob Marie Terezie (Morkes,
2010). Vzhledem k existenci fady studii a metastudii jak v ¢eském, tak anglickém jazyce, je mozné si
udélat komplexni pfedstavu o tom, jak ma VV vypadat a jak ma byt realizovana. Nejcastéji jsou uvadény
rizné aktivity na Skolnich pozemcich, rizné typy exkurzi, adaptacni kurzy, skoly v prirodé a komunitné
orientované projekty (Cincera & Holec, 2016; Gilbertson et al., 2022; Nepras & Sikulova, 2021; Rickinson
et al., 2004). V novych, aktualizovanych vzdélavacich dokumentech mé byt venkovni vyuka zohlednéna
v ramci inovaci v podobé podpory propojovani neformalniho vzdélavani s formalnim vzdélavanim. Tento
krok je navic uveden jako jedna z podminek pro realizaci samotného, nového Ramcového vzdélavaciho
programu pro zékladni vzdélavani (RVP ZV) (NPI, 2025). Skutecnost je vSak v fadé pfipadd jind — zma-
povéani skuteéné podoby VV na ¢eskych skolach je velkou vyzkumnou vyzvou. Dani§ (2018) uvadi, Ze se
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74dny rozsahlejsi vyzkum v CR nevénoval viuce venku jako takové. Z tohoto déivodu byli osloveni uéitelé
pfirodopisu na naSich zakladnich skolach a pomoci rozsdhlého dotazniku bylo zkouméno, jak realizuji
pravé oni VV na svoji skole. Vzhledem ke sméru, kterym se ubira nové pojaté vzdélavani, je potieba VV
nadale podporovat a mapovat a zaroven identifikovat limitujici oblasti a pracovat na jejich zlepsSeni.

2 Teoreticka vychodiska

2.1 Zakladni pojeti venkovni vyuky

VV je dlouhodobé povazovana za velmi silnou vyukovou strategii, kterd pozitivné ovliviiuje vzdélavani
74kt ¢i studenttl, a to predeviim v oblasti pfirodovédy (Cincera & Holec, 2016; Hofman et al., 2011).
Nazev pro tento typ vyukové formy je celosvétové neustdleny — v nasem odborném prostiedi se bézné
vyskytuji pojmy: venkovni vyuka, terénni vyuka, uceni venku, uceni ve venkovnim prostfedni, vzdélavani
mimo t¥idu a dalsi (napt. Cinéera & Holec, 2016; Danis, 2018; Fryzova, 2023; Kiiz et al., 2019; Rubés et
al., 2023). Nejinak je na tom i zahranicni literatura s pojmy, jako je: outdoor learning, outdoor education,
fieldwork, education out of school, education outside the classroom a dalsi (napf. Gilbertson et al., 2022;
Kendall et al., 2006; Nadelson & Jordan, 2012; Rickinson et al., 2004). Bohat4 je poté i naplii jednotlivych
typti/forem venkovni vyuky, kterych je také velké mnozstvi a jsou popsdny v fadé publikaci (Cincera
& Holec, 2016; Rickinson et al., 2004; Svobodova et al., 2019b). Zatim asi nejkomplexnéjsi zpravou o uéeni
venku v éeském jazyce (metodou prizkumu vice nez 200 existujicich studii a dat) je publikace , Tajemstvi
skoly za skolou“ (Dani$, 2018). Publikace pfinasi podloZené argumenty a odborné doporuceni pro rozsifeni
vyuky venku. Uvadi ucelené informace o pfinosech, realité, prekazkach, ptilezitostech a doporucenich pro
realizaci VV. Mezi pfinosy jsou uvadény napiiklad lepsi vysledky vzdélavani, delsi soustiedéni, vyssi
zajem o uceni a rozvoj zivotnich dovednosti. Mezi prekdazkami autor uvadi naptiklad stereotypy ve vyuce,
preplnénost kurikula, nedostatek podpory, ¢asu a zdroji nebo také strach o bezpecnost. Jako doporuceni
uvadi Dani$ (2018) podporu uditel a samotnych gkol v uéeni venku, zpFistupnéni informaci o pfinosech
uceni venku, oficidlni uznani uceni venku nebo také podporu uprav Skolnich zahrad. Dalsimi autory, ktefi
se zabyvaji venkovni vyukou v nasi republice, jsou napi. Cinéera (v mnoha publikacich zaméfenych na
venkovn{ vjuku a environmentalni viuku (napi. Cinéera & Holec, 2016; Cindera et al., 2019a)), Svobodova
(Svobodovéa et al., 2019a, 2019b), Hofmann (Hofmann et al., 2011, 2016) nebo napt. Bilek (Bilek et al.,
2021), ktery shrnuje informace ohledné venkovni vyuky ve vybranych evropskych zemich, véetné Ceské
republiky.

2.2 Moznosti realizace venkovni vyuky

Vyse uvedeni autori rozebiraji soucasnou podobu VV. Z nékolika riznych zdrojt je mozné udélat nékolik
zékladnich zaveért — ceské déti nejsou venku ve vyuce prilis ¢asto. V ramci ceského skolniho kurikula
neni venkovni vjuka jako takovd pevné zakotvens v RVP (MSMT, 2024). V piipadé, Ze je na $kolach
realizovéna, je nejéastéji zafazovana ve vzdélavacich oblastech Clovék a piiroda, Clovék a zdravi a Uméni
a kultura (MSMT, 2024). Nasleduje Clovék a svét prace a poté Clovék a jeho svét — napf. matematika,
Cesky jazyk a cizi jazyky se venku prakticky neué¢i (Danis, 2018).

Co se tyde moznosti realizace VV, uvadi ve své metastudii Cincera a Holec (2016) fadu oblasti, a
to: skolni zahrady a vyuziti skolnich pozemki; adaptacni kurzy, skoly v pfirodé a dalsi programy zamé-
fené na rozvoj vztahi ve tfidé; mistné zakotvené uceni a komunitné orientované projekty; prirodovédné
zameéfené terénni exkurze a programy organizované skolou a kratkodobé a pobytové programy organizo-
vané externimi subjekty. Na zajisténi pobytovych programt se nejcastéji podili centra environmentalni
vychovy, kterd maji zarovein velky vliv pravé na environmentalni vzdélavani a venkovni viuku. Casto
jsou i poskytovatelé velkého mnozstvi projektl ¢i metodickych materialti, které napoméhaji pedagogim
v realizaci takto zamétené vyuky (Nepras & Sikulovd, 2021).

Typy VV zmifluje ve svém vyzkumném Setfeni i Svobodova et al. (2019b), a to exkurzi, vychazku,
terénni cviceni a také napt. skolni vylet, Skolu v pfirodé ¢i adaptacni/seznamovaci pobyty. Svobodova et
al. (2019b) zafazuje do venkovnich aktivit také sportovni kurzy/pobyty nebo zahraniéni pobyty ¢i $kolni
zdjezdy a také prace na pozemku/zahradé. Praveé vyuziti Skolnich zahrad a okoli §koly se v poslednich
letech znovu dostéva celosvétové do popredi zadjmu. Z vysledkt vyzkumného Setfeni Vachy (2021) vyplyva,
ze Skolni zahrady jsou alespon na prvnich stupnich zakladnich skol vyuzivany ve vsech vzdélavacich
oblastech, ale i v aktivitach, které s vyukou pfimo nesouvisi, a navic nabizi moznosti rozvijet moderni
vyukové metody, napf. badatelsky orientovanou vyuku. Stejné tak vyvozuje pozitivni zavéry vyuzivani
zahrad Cindera et al. (2019a) ve svém metodickém textu k venkovni vjuce.

VV miize byt spojovana s tzv. ,integrovanou vyukou“ (vyuka realizujici mezipfedmétové vztahy). Pfi
jeji realizaci si nevystaéime pouze se znalostmi a dovednostmi z jednoho pfedmétu/oboru — je potfeba
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znalosti propojit (Hofmann et al., 2011). Na diileZitost interdisciplindrniho p¥istupu upozoriiuje i Cinéera
et al. (2019b), ktery navrhuje mimo jiné realizaci venkovniho uéeni podobou tandemové vyuky — spolu-
préaci alespont dvou pedagogti z riznych oborti/piedmétii, coz nabizi uplatnéni pravé interdisciplinarniho
presahu.

2.3 Pozitiva a limity venkovni vyuky

Jako vSechny vyukové formy, ma i VV fadu pozitiv a také limitujicich faktortu. Mezi pozitiva VV patii
opakované prezentovany pozitivni vliv na zdravi zakd (s riznymi benefity, jako je pobyt na &erstvém
vzduchu, pohyb, mirnéni projevi obezity a také priznivy dopad na psychiku, jako je zvyseni psychické
odolnosti, dosazeni ,well-beingu“ a dalsi) (napt. Bilek et al., 2021; Cinéera & Holec, 2016; Vacha & Ditrich,
2021). Ozer (2007) uvadi, ze vSech téchto pfiznivych vlivii na zdky lze dosdhnout vyukou na $kolnich
zahradach. Piesah do oblasti tykajicich se spravné vyzivy a zemédélstvi pravé na skolnich zahradéach
zmifiuji Eugenio-Gozalbo et al. (2021). Rada autort zmitiuje také pozitivni vliv na samotny vzdélavaci
proces a uvadi napf. zvyseni environmentalni gramotnosti (Cincera & Holec, 2016), lepsi vysledky ve
vzdélavani, delsi soustfedéni a vyssi zdjem o uceni (Danis, 2018), podporuje problémové uceni a rozvoj
praktickych dovednosti (Vacha & Ditrich, 2021) a dalsi. U cizojazy¢nych publikaci se objevuji dalsi
pozitiva, jako vyvoj détské osobnosti, rozvoj respektu ke svobodg, ptirodé, rodi¢im a dalsi (Waite, 2020)
a vySe zminéna pozitiva na zdravi zakt (Becker et al., 2017; Oberle et al., 2025). Uvedeny je i pozitivni
vliv na vzdélavani zakd, jako je dlouhodobd pamét, posileni mezi kognitivni a afektivni slozkou (Rickinson
et al., 2004) a také vliv na podporu sociélnich kompetenci, socidlnich vztaht a sebedtivéry (Becker et al.,
2017). Fiskum a Jacobsen (2012) zminuji pozitivni vliv VV na zdky s komplikovanym ¢é problémovym
chovanim. U téchto se projevy takového chovani snizuji pravé ve venkovnim prostiedi.

Stejné, jako je mozné u VV identifikovat fadu jejich silnych stranek, je zde také zmapovana fada
limitujicich faktort. Jednim z nich je napfiklad preplnénost Skolniho kurikula nebo zavedené stereotypy
v préaci skoly (Cincera et al., 2019a; Danis, 2018). Dalsi limitujici oblasti, ktera se objevuje v literatuie,
je oblast samotného pobytu venku, predev§im z divodu nevhodného pocasi, bezpecnosti zaku a dalsi
(Cinéera & Holec, 2016; Chmelové, 2021). Rada autort také uvadi jako jednu z bariér realizace vyucovani
venku pripravu uciteld. Ve skutecnosti je v dnesni dobé dostatek dostupnych materidl, které mohou
pedagogové vyuzit — a to af uz souhrnnych textii/studii (Cincera & Holec, 2016; Danis, 2018; Nepras
& Sikulové, 2021; Svobodova et al., 2019a) & metodickych material (Cincera et al., 2019a; Cindera et al.,
2019b; Kiiz et al., 2019). Metodické materidly mimo jiné poskytuji stfediska ekologické vychovy (SEV)
(Lipka, Slutidkov a dalsi) a existuje i fada webovych stranek — nejzndméjsi jsou webové stranky ,, U¢ime
se venku“ (U¢ime se venku, 2024) nebo stranky ,Venkovni vyuka“ (Venkovni vyuka, 2024).

Podobné informace je mozné dohledat i v cizojazycnych zdrojich — ¢asova nedostatecnost, nedostatek
zkusenosti s venkovni vyukou, neprovazanost s kurikulem, piipadné extrémni projevy pocasi, strach
o bezpecnost zakl a podobné (Oberle et al., 2021; Rickinson et al., 2004; Waite, 2020).

2.4 Skutecna realizace venkovni vyuky

Vizkumnyjch Setieni skuteéné podoby realizace VV na $koldch neni mnoho, jak v Ceské republice, tak
i v zahraniéi. Na Geskych §kolach probéhlo napi. vyzkumné Setieni tykajici se VV na druhém stupni ZS
(Svobodové et al., 2019b; parcidlni Setfeni tykajici se viuky v pifrodé na druhém stupni ZS (Sevéikova,
2021) nebo také aktualni podoby VV na 1. stupni ZS (Chmelové, 2021). Vyskyt terénni vyuky ve skolach
probihal také na Katedfe geografie Pedagogické fakulty Masarykovy univerzity (Hofmann et al., 2016).
Vizkum tykajici se aktualniho stavu kolnich zahrad v Ceské republice, ktery tizce souvisi s realizaci VV,
prezentoval Vacha (2015). Zajmovou oblasti Setfeni bylo didaktické vyuziti zahrad ve vyuce na prvnim
stupni zékladnich skol.

Svobodové et al. (2019b) se zabyvala pfedevS§im formdlni strankou venkovni vyuky na zdkladnich
Skolach a jeji koncepci. Zkoumala samotny rozsah realizace VV a hodinovou dotaci pro VV. Z fizenjch
rozhovord, které probihaly v ramci vyzkumu, vyplynulo, Ze ne vSechny formy terénni vyuky jsou zapra-
covany do SVP dané $koly, a pokud ano, ¢asto se objevuji v podobé tydenni akce.

Kvalitativni vizkum provedeny pomoci tzv. autonomnfho psani realizovala Sevéikova (2021). Ucitelé
i zaci hodnotili pomoci této vyzkumné metody realizaci VV v rdmci hodin pfirodopisu v dobé, kdy byla
vyuka venku nékterymi skolami direktivné nafizena. Zavérem tohoto Setfeni je, ze smysluplnd mutze byt
pouze takova V'V, ktera je dobfe zorganizovana a také vedena dostatecné odborné.

Chmelova (2021) zjistovala, jak je aktudlné vyuzivdna vyuka ve venkovnim prostiedi uéiteli 1. stupné
zékladnich skol. K vyzkumnému Setfeni byl pouzit nestandardizovany autorsky dotaznik, respondenty
byli ugitelé napii¢ Ceskou republikou. Vizkum byl doplnén i o vysledky rozhovort s vybranymi uéiteli.
Vysledky Setfeni se tykaji fady oblasti podoby realizace VV na 1. stupni — zastoupeni ucitelti realizujicich
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VV, uditelé vyuzivajici Skolnich zahrad pro VV, ¢etnost VV v ramci Skolniho roku apod. Zhodnocena
jsou také pozitiva VV — respondenti uvadi na prvnim misté pfedevsim lepsi ndzornost vyuky.

Vyzkumny projekt Hofmanna et al. (2016) mél nékolik cild, jednim z nich bylo zakotveni terénni
viuky v SVP vybranych skol. Autofi potvrdili z obsahové analyzy vybranych SVP realizaci terénni
vyuky v klasické podobé (exkurze, vychazky, adapta¢ni pobyty a dalsi), nicméné byly také zaznamenény
,manipulace“ s pojmy, tak aby vypadala terénni vjuka v SVP zajimav&jsi (pouziti ndzvu ,expedice” —
ktera ale neni skutecnou expedici; ¢éi pojem ,vylet*, ktery je ale ve skutecnosti ndro¢nou exkurzi).

V zahrani¢nich publikacich byla diskutovdna napf. povaha a rozsah VV na Novém Zélandu (Zink
& Boyes, 20006); zaclenéni pravidelné VV na dénskych skolach (Bentsen & Jentsen, 2012) nebo vyzkumné
Setfeni pozitivnich faktort a bariér VV na kanadskych skoldch (Oberle et al., 2021).

Zink a Boeyes (2006) zkoumali povahu a rozsah vyuky v piirodé na novozélandskych zakladnich
a stfednich skolach. Cilem této studie bylo shromazdit idaje o praxi uciteli ve vyuce v pfirodé na No-
vém Zélandu. Zaroven autory zajimaly presvédcéeni a hodnoty, které tuto praxi utvareji. Vysledkem bylo
zjisténi, Ze ucitelé vyuzivaji venkovni prostiedi k podpofe vyuky napfi¢ celym kurikulem. Jako nejdi-
terminologie tykajici se VV a také vlastniho obsahu a chapani VV doporucuji dalsi zkouméani v této
oblasti.

Bentsen a Jentsen (2012) vysvétluji pojem ,udeskule®, ktery charakterizuje skoly, ve kterych probiha
pravidelnd VV v pfirodnim i kulturnim prostfedi mimo $kolni budovu pro rizné staré zaky. K tomuto
tématu byla pozdéji vydéana i kniha, s detailni charakteristikou ,,udeskule”. Ta dale uvadi popisné pripady
konkrétnich hodin venku v pfedmétech, jako je matematika, prirodni védy a dalsi, a nakonec také dalsi
aspekty VV (dilezitost pohybu, rozvoj jazyka, motivace atd.) (Baerenholdt et al., 2022).

Oberle et al. (2021) zkoumali nazory ucitelt na prekdzky a podporu VV na kanadskych zakladnich
skolach. Jako vyzkumny nastroj byla vyuzita tematicka analyza, kterou byly identifikovany ¢tyfi oblasti,
které ovlivnuji realizaci VV — charakteristika ucitele, systémové faktory, kultura a zivotni prostfedi.
Ucitelé diskutovali mimo jiné piekéazky, jako je pocasi, prostfedi, kde je VV realizovana a také mozna
nebezpeci v rdmci realizace VV.

2.5 Cile a hypotézy vyzkumného setreni

Vzhledem k tomu, Ze existuje dostatek dostupnych zdroju tykajicich se VV, avsak jeji skutecna podoba
zistava nedostateéné zmapovand, rozhodli jsme se provést dotaznikové Setfeni zaméfené na jeji realizaci
na zakladnich skolach v ramci vyuky pfirodopisu.

Hlavnim cilem studie bylo analyzovat aktualni stav a souvislosti tykajici se realizace VV na ceskych
zékladnich skolach. Diléi vyzkumné otazky se zamétily na etnost venkovni vyuky v zavislosti na lokalité
gkoly a na ro¢niku, ve kterém je prirodopis vyucovan; dale na formy venkovni vyuky, lokality vyuzivané
k jejimu uskutecriovani a faktory, které jeji realizaci podporuji ¢i naopak omezuji. Vyzkum se rovnéz
vénoval roli spoluprace $kol s rliznymi organizacemi a institucemi p¥i zajisfovani VV. Soucasti byla také
analyza odpovédi tykajicich se vzdélavani uciteld v oblasti venkovni vyuky.

Na zakladé teoretickych vychodisek a pfedchozich zjisténi byly formulovany nasledujici vyzkumné
hypotézy:

e H1: Lokalita skoly (méstské vs. venkovské prostiedi) mé statisticky vyznamny vliv na Cetnost
realizace VV.

e H2: Skoly, které spolupracuji s externimi organizacemi (napi. ekologickymi stiedisky, muzei, ne-
statnimi neziskovymi organizacemi apod.), realizuji VV ¢astéji nez Skoly bez takové spolupréce.

Kromé ovéteni téchto hypotéz vyzkum rovnéz prezentuje dalsi aspekty venkovni vyuky prostiednic-
tvim popisné statistiky.

3 Metodologie vyzkumu

3.1 Vyzkumny nastroj

Hlavnim cilem dotaznikového Setfeni bylo zjistit, zda pedagogové na druhém stupni zédkladnich skol rea-
lizuji v rdmci vyuky ptirodopisu VV. Probihal smiseny typ vyzkumu — pfevazné kvantitativni, doplnény
kvalitativnim vyzkumem. Dotaznik byl nestandardizovany, vlastni konstrukce, distribuovan v online po-
dobé pomoci sluzby Survio (http://Survio.com) v obdobi 1/2023—-4/2023. Reliabilita nebyla v této studii
testovana, diivodem bylo zaméfeni vyzkumu primarné na analyzu ziskanych dat.
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Celkovy pocet polozek v dotazniku byl 26. Detailni charakteristika poloZek dotazniku je uvedena
v tab. 1. (Chréska, 2016; Chytry & Kroufek, 2017). Jednotlivé polozky v dotazniku se tykaly ¢etnosti
realizace VV, typu realizace VV, vyuzivani skolniho pozemku pii realizaci VV, pomoci jinych organizaci
pri realizaci VV, dostatecnosti skolniho vybaveni, zdroje informaci, limitujicich faktort a pozitiv VV
a také kurikularni podpory a podpory vedeni skoly pfi realizaci VV. Vlastni dotaznik je soucasti priloh
(Pfiloha 1).

Tab. 1: Detailni charakteristika polozek v dotazniku

Druhy Forma pozadované Celkovy Cislo polozky Charakter
poloZek odpoveédi pocet polozek v dotazniku vyzkumu
Kontaktni / — uzaviené / dichotomické 2 1,4 kvantitativni
funkcionalni polozky — uzaviené / polytomické 1 5 kvantitativni
— oteviené 2 2,3 kvantitativni
Vysledkové / — uzaviené / dichotomické 2 10, 23 kvantitativni
obsahové polozky — uzaviené / 3 / textové 18, 19, 20 kvantitativni
polytomické / 1 / hodnotové 21 kvantitativni
skalové 1/ grafické 25 kvantitativni
— polouzaviené 10 6, 8,9, 11, 12, kvantitativni /
14, 15, 16, 17, 24  kvalitativni
— oteviené 4 7,13, 22, 26 kvalitativni
Celkovy pocet polozek 26

3.2 Sbér a zpracovani dat
3.2.1 Vybér respondentu

Osloveni byli uéitelé prirodopisu ve viech krajich Ceské republiky a to tfemi zptisoby: 1) osobni osloveni
(40 respondenti); 2) osloveni pomoci e-mailu (140 respondentil) a za 3) sdileni pfes socidlni sité (skupiny,
které maji v ndzvu ,ptirodopis, ,pfirodovéda®, ,biologie*). Odpovédi byly ziskdny od vSech 40 respon-
dentli oslovenych osobné; od 5 respondenti oslovenych e-mailem a zbytek vyhotovenych dotaznikt byl
ziskén pres socidlni sité (216). Nejvyssi ndvratnosti bylo dosazeno osobnim oslovenim, nejnizsi zadosti
o vyplnéni dotazniku pomoci e-mailu. Celkovy pocet ziskanych a dale hodnocenych dotaznikd byl 261.

3.2.2 Kvantitativni zpracovani dat

Kvantitativni ¢ast vyzkumu pracovala s vysledky polozek 1-5 a polozek 10, 18, 19, 20, 21, 23, 25 (viz
tab. 1). Data byla zpracovana v programu MS Excel, byla provedena popisna statistika, pomoci které byly
prezentovany vysledky tykajici se cetnosti realizace VV, typu realizace VV, vyuzivani skolniho pozemku
pri realizaci VV, pomoci jinych organizaci pfi realizaci VV, dostatecnosti Skolniho vybaveni, zdroje infor-
maci, limitujicich faktort a pozitiv VV a také kurikuldrni podpory a podpory vedeni skoly pii realizaci
VV. Vysledky jsou uvedeny v tabulkich, pfipadné v grafech (tab. 2-7; graf 1-4). Vysledky jsou prezen-
tovany v podobé absolutnich hodnot v pfipadé, Zze respondenti odpovidali na polozky, ve kterjch byla
mozné vicendsobna odpovéd (v tabulkdch uvedeno ,moznost vice odpovédi“), pfipadné jsou doplnény
o relativni hodnoty (%).

V ramci kvantitativni ¢asti vyzkumu byly stanoveny a ovéreny vyse uvedené vécné hypotézy. Pro
ovéfeni hypotéz byly analyzovény vysledky polozek 4 a 11 (prvni hypotéza tykajici se vlivu prostiedi,
kde se nachazi ZS) a vysledky polozek 12 a 16 (druha hypotéza tykajici se vlivu spoluprice s externimi
subjekty). Metodika stanoveni a vyhodnocovani hypotéz probihala podle Chrasky (2016). Normalita dat
byla ovéfena pomoci Shapiro-Wilkova testu. Pro analyzu dat a ovéfeni hypotéz byl s ohledem na povahu
dat vyuzit chi — kvadrat test nezavislosti. Data byla sumarizovana v programu MS Excel a vypocty byly
provedeny v programu PAST.

3.2.3 Kuvantitativné-kvalitativni vyhodnoceni dat

Polozky, které obsahovaly v nabidce otevienou odpovéd, polozky polouzaviené (6, 8, 9, 11, 12, 14, 15,
16, 17, 24) byly vyhodnoceny kombinovanym zptisobem. V pfipadé, Ze se v téchto polozkdch oteviend
odpovéd vyskytovala, byla analyzovdna a prezentovana spolu s kvantitativné hodnocenymi vysledky
v textu, tabulkdch nebo grafech (tab. 3-5; graf 2-3).
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Polozky 7, 13, 22 a 27 byly hodnoceny kvalitativné, a to pomoci induktivniho kédovani a pomoci
tzv. zakotvené teorie, kdy byly jednotlivé odpovédi analyzovany az po jejich ziskani a roztfizeny do jed-
notlivych kategorii na zakladé jejich obsahu (Corbin & Strauss, 1990; Mayring, 2014). Vysledné kategorie
byly doplnény popisnou statistikou. Odpovédi tykajici se polozky 7 (celkovy pocet 15) byly kédovany
a rozdéleny do ¢tyf kategorii, které jsou uvedeny v tab. 3 (kédovani a kategorizace Vrbova). Odpovédi
tykajici se polozky 13 (celkovy pocet 316) byly uvedeny ve formé konkrétniho ndzvu spolupracujici orga-
nizace, nebyly tedy nijak kédovany, pouze rozdéleny do 6 kategorii (tab. 4; kategorizace Vrbové, upraveno
Vasutova). Odpovédi (celkovy pocet 780) ziskané v rdamci polozky ¢. 22 byly detailné prozkoumény a poté
probéhla identifikace hlavnich oblasti, které respondenti uvadéli jako hlavni pozitiva VV. Takto bylo ké-
dovéno 28 typi odpovédi (kédovani Vrbova) a identifikovany t¥i oblasti (kategorizace Vasutova), které
prezentovali respondenti jako hlavni pozitiva VV (tab. 8). Odpovédi ziskané v rdmci polozky 27 byly
zpracovany podobnym zptisobem. Bylo ziskdno 237 odpovédi, které byly kédovéany/sjednoceny a déle
roztiizeny do Gtyf oblasti, které byly v tomto pfipadé navrZeny jiz v dotazniku (motta, myslenky, po-
znatky, rady) (kédovani odpovédi a roztfizeni do pfedem specifikovanych oblasti Vasutova) (tab. 9).

3.2.4 Pojmoslovi

Vzhledem ke zminéné nejednotnosti v pojmoslovi tykajiciho se vyuky venku (viz ¢éast Teoretickd vycho-
diska), je v dotaznikovém Setfeni i dale v textu pouZivan jednotny pojem — venkovni vjyuka (VV). VV je
prezentovana jako vyukové forma a konkrétni zpusob jeji realizace je oznacen jako typy / formy venkovni
vyuky (napf. exkurze, vychézka, pobyt na skolnim pozemku atd.).

4 Vysledky

Vysledky jsou prezentovany na zakladé charakteru ziskanych odpovédi v dotaznikovém Setfeni. Jako
prvni byla vyhodnocena charakteristika zkoumané skupiny. Druhé ¢ast vysledkd je vénovana charakteru
realizace VV na skolach zkoumajici ¢etnost realizace VV, formy V'V, pfipravu uciteli a dalsi oblasti VV.
Tteti cast se vénuje prezentaci vysledkll tykajicich se ovéfeni dvou stanovenjych hypotéz. Posledni cast
vysledkll prezentuje pozitiva a limity VV a také vlastni nazory ucitelti na V'V.

4.1 Charakter zkoumané skupiny respondentu

Z celkového poctu pedagogt (261), ktefi se Gcastnili dotaznikového Setfeni, bylo 18 muzt (7 %) a 243 Zen
(93 %). Rozdéleni respondentt do skupin tykajicich se délky praxe probéhlo podle Stupnice platovych
tariftt podle platovych tiid a platovych stuprtii pro zaméstnance (85 odstavec 5, pfiloha k nafizeni vlady
¢. 464/2022S8b. Nafizeni vlady o platovych pomérech zaméstnanct ve vefejnych sluzbdch a sprave)
(MPSV, 2024). Nejvétsi procento ucitelit uvedlo délku praxe 36 let (77 ucitelt, 30 %). Aprobace dotazo-
vanych uciteltl byla vzhledem k zacileni dotazniku jednoznacna — p¥irodopis uvedlo 52 % a biologii 36 %
respondentti. Vice jak polovina respondentt (177 uéitelt, 68 %) uvedla, Ze se jejich Skola nachézi ve mésté
a 84 respondentti (32 %), Ze se jejich $kola nachézi na vesnici. Detailni vysledky tykajici se zkoumané
skupiny jsou uvedeny v tab. 2. Zastoupeni skol ve vesnicich a méstech pro jednotlivé kraje je zobrazeno
v grafu 1.

Tab. 2: Vysledky demografickych polozek Polozky Vysledky
v dotazniku (Polozky 1, 2, 3, 4) Pohlavi zeny 243 (93 %)
muzi 8 (7 %)
Délka praxe 0-2 roky 34 (13 %)
3-6 let 77 (30 %)
7-12 let 42 (16 %)
13-19 let 33 (13 %)
20-27 let 49 (19 %)
28-32 let 3(5%)
32 a vice let 3 (5 %)
Aprobace ptirodopis 137 (52 %)
biologie 95 (36 %)
jind 29 (11 %)
Lokalita skoly vesnice 84 (32 %)
mésto 177 (68 %)
Celkovy pocet respondentii 261

Scientia in educatione, 16(1), 2025, p. 51-74 56 https: //doi.org/10.14712/18047106.4698


https://doi.org/10.14712/18047106.4698

X
o
S
— =) \o
100 % N \oo
90 % ° ] . o0
X X ° X
o SIS & = 2
80 % 2 5 S 3 = o oA o~
0% S = S8 2
oo O o <)
60 % oo =20 =3 s
° N o~ NN o~
50 9 X - 3 < ‘C’> <
’ o > X ~ ° BN N
40 % “a o R = R
on (l: o o N
30 % = X
ha) <t
20 % - —
X
o S
10 % s I I
0 %
> > > > < > \ R > > > > >N
—~ ~ -~ < =} E < Q .i‘ 4 -~ -~ 4 —~
©n 2] %) [} R Q [3) [5) |72} [} [3] Q <]
> ) N > >Q s . —
g £ & 35 & 8 £ 2 2 3
= S 2 B g = % £ 2 2 £ 5 g £
) 3 2 = > ) D s = N S g o
g 54 S A~ > < = g = i S =
I - O &% SR
g5 g > = =
S = :
= = v
=
an

M Vesnice M Mésto

Graf 1: Zastoupeni $kol v jednotlivych krajich (vesnice, mésto) (Polozky 4, 5)

4.2 Charakter realizace venkovni vyuky na Skolach

Ze v8ech respondentt uvedlo 246 (94 %), ze venkovni vyuku (VV) v rdmci svoji vyuky realizuji. Pouze
15 ucitela (6 %) ji nerealizuje, a to z nékolika diivodd, které ucitelé zminili. Jako nejéastéjsi prekazku
uvadeéli nevyhovujici venkovni okoli skoly a také ¢asovou narocnost této vyukové formy. Ucitelé byli
také dotazovani na charakter VV a na cetnost jeji realizace. Nejcastéji uvadéli, ze je VV realizovana
formou vychazky ¢i exkurze. Cetnost realizace VV je graficky znazornéna v grafu 2, ktery ukazuje, ze
Castéji probihd VV (v kontextu ¢asového intervalu) na vesnickych gkoldch. Do odpovédi ,,jiné“ uvadéli
respondenti napf. ,realizace VV podle pocasi, ,dle tématu“, ,2x rocné“ nebo ,,2x mésicné“. Co se tyce
spokojenosti s kvantitou VV, vice jak polovina uciteld je spokojena a nic by neménili (169 uciteld, 65 %).
82 (31 %) ucitelt uvedlo, Ze by realizaci venkovni vyuky rado navysilo a 10 (4 %) vyuzilo odpovédi ,,jiné“,
kdy vétsina z nich odpovédéla, Ze sice je zdjem zvySovat podet hodin VV, ale bud neni ¢as, nebo vhodné
prostory. Souhrnné vysledky k vyse zodpovézenym polozkam jsou v tab. 3.
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Graf 2: Cetnost realizace VV na gkolach ve vesnicich a ve méstech (Polozky 4, 11)
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Tab. 3: Cetnost a forma realizace VV na gkolach (Polozky 6, 7, 8, 24)

Polozky Vysledky
Realizace VV Realizuje se 246 (94 %)
Nerealizuje se 15 (6 %)
Diivody nerealizovani Nevyhovujici prostory $koly 8 (563 %)
Casovéa naroénost 5 (33 %)
Nesoulad s probiranym uc¢ivem 1(7 %)
Pohodlnost uéitelt 1(7 %)
Typ realizace VV ve skolach  Exkurze 192
(moznost vice odpovédy) Vychazka 192
Vyucovaci hodina na Skolnim pozemku 174
Tematicky skolni vylet 89
Terénni cviceni 87
Pobyt na skole v pfirodé 61
Jiné 17
Typ realizace VV uditelé Vychéazka 95 (36 %)
Vyucovaci hodina na $kolnim pozemku 92 (35 %)
Terénni cvideni 36 (14 %)
Exkurze 22 (8 %)
Tematicky skolni vylet 73 %)
Jiné 9 (3 %)
Pobyt na gkole v piirodé 0 (0 %)
Zajem pedagogu o zvySeni S kvantitou VV jsem spokojen(a) 169 (65 %)
Getnosti realizace VV R4d bych zvysil(a) frekvenci vyuky 82 (31 %)
Jiné 10 (4 %)

Soucasti dotaznikového Setfeni byla také polouzaviend polozka ,kolik vyucovacich hodin celkem za
skolni rok vénujete v prirodopisu VV pro jednotlivé ro¢niky“. Detailni vysledky pro jednotlivé roc¢niky
jsou zobrazeny v grafu 3. Nejcastéji odpovidali uéitelé, ze realizuji VV v podobé 1 az 5 vyucovacich hodin
prirodopisu (pro vSechny ro¢niky kolem 40 % pedagogti). Nulov4 realizace pFirodopisu venku byla nejvice
zaznamenana v 8. ro¢niku (15 %) — coz je s nejvétsi pravdépodobnosti disledek charakteru tematického
celku standardné vyucovaného v 8. ro¢niku — a tim je ¢lovek a organové soustavy. Respondenti v této
polozce také uvadéli jiné nez Ciselné odpovédi, a to napi.: v této tfidé prirodopis neucim, VV viibec
nerealizuji, nedokazu urcit a dalsi. Vysledky této otazky mohou byt také do jisté miry ovlivnény rozdilnymi
SVP konkrétnich gkol (rozdilnost hodinové dotace pro pifrodopis na dané gkole). Do vysledného grafu
byly zaneseny a porovnavany pouze hodnoty, které byly nenulové ve vSech ro¢nicich (nevyuéuji zde, nelze

uréit).
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Graf 3: Pocet hodin realizované VV v jednotlivych roénicich za $kolni rok (polozka 16)
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Polozky tykajici se charakteru VV zjistovaly nejen ¢etnost realizace a formu realizace venkovni vyuky,
ale také dalsi informace. Jednou z nich byla pfitomnost a charakter prostoru, kde skola VV realizuje.
Nejvétsi mnozstvi respondenti uvadélo, Ze ma jejich skola k dispozici kolni zahradu/pozemek (211), na
druhém misté uvadéli ucitelé venkovni ucebnu — pfipadné altdn (93) a na tfetim misté ucitelé znacili
odpovéd ,,jiné“ (24) (prostory jako napf¥. vyuziti vnitrobloku, vyuziti méstského ¢ zdmeckého parku,
vyuziti dostupné p¥irodni pamétky, véetné odpovédi, ze prostor sice §kola m4, ale je nevyhovujici).

Dalsi polozka zjistovala realizaci VV ve spolupraci s vybranymi organizacemi. V tomto pripadé se
vyjadfila vice jak polovina respondentti, Ze s riznymi organizacemi spolupracuje (156 uditelti, 60 %),
105 uciteld odpovédélo, Ze nespolupracuje s zddnou organizaci (40 %). Nejvice respondentii volilo od-
povéd spolupréace se sttedisky ekologické vychovy (SEV) (131), kdy byla zminéna nésledujici stfediska:
Lipka, Chaloupky, Tereza, Sever, Rezekvitek, Slunidkov a dalsi. Jako dalsi organizace, se kterymi Skoly
Casto spolupracuji, uvadéli uditelé rtizné zajmové organizace (napf. Inspiro), spolky (nap¥. Myslivecké
sdruzeni, Cesky svaz ochrancii pifrody atd.), muzea (Vlastivédnd muzea, napt. Olomouc) a také spravy
CHKO. Byla také zjistovana forma spoluprice s témito organizacemi — zda se ucitelé s zaky dostavi do
vybrané organizace, ¢i lektori z organizaci navstivi skoly, pfipadné, zda dochéazi ke kombinaci obou va-
riant. V tomto piipadé vice jak polovina respondentii uvedla, ze s zaky navstévuji vybranou organizaci.
Detailni informace k témto polozkam jsou shrnuty v tab. 4.

Tab. 4: Charakter realizace VV na 8kolach (polozky 9, 10, 12, 13, 14)

Polozky Vysledky
Typ prostoru k realizaci VV Skolni zahrada 211
(moznost vice odpovédy) Venkovni uéebna, altan 93
Jiné 24
Skolni park 9
Skolni arboretum 7
Neméame zadny prostor 4
Vyuziti daného prostoru k realizaci VV  Prostor vyuzivame k realizaci VV 220 (84 %)
Prostor nevyuzivame k realizaci VV 41 (16 %)
Spoluprace s vybranymi organizacemi Spolupracujeme 156 (60 %)
(moZnost vice odpoveds) Nespolupracujeme 105 (40 %)
Sttrediska ekologické vychovy (SEV) 131
Zajmové organizace, spolky 60
Muzea 51
Nestatni neziskové organizace (NNO) 27
Statni organizace 25
Sprévy chrénénych krajinnych oblasti (CHKO) 22
Charakter spoluprace s organizacemi Presun s zaky do vybrané organizace 84 (54 %)
Piesun lektorti z vybrané organizace do skol 19 (12 %)
Obé¢ varianty 51 (33 %)
S lektorem v terénu 21 %)

Dalsi hodnocenou oblasti bylo, jakym zptisobem se osloveni pedagogové na realizaci VV pripravuji
a jaky na ni maji pohled. Vice nez polovina respondent odpovédéla, ze se v oblasti venkovni vyuky
déle vzdélava (143 ucitelt, 55 %). Mezi zdroji, které ucitelé vyuzivaji ke vzdélavani, patfl seminéfe,
webinére, pfipadné internetové zdroje ¢i materialy jinych organizaci. 168 uditelt (64 %) si mysli, Ze Skolni
kurikulum poskytuje dostatek prostoru pro realizaci VV. Co se tyce pohledu uciteltt na VV, priblizné
polovina (134) se jich pfi jeji realizaci citi lépe nez pii klasické vyuce ve t¥idé (51 % pozitivnich odpovédi
v rdmci hodnoceni pomoci Likertovy skaly). 78 ucditelt vyjadfilo k pocitu z realizace VV v porovnani
s klasickou vyukou neutrdlni postoj (30 %) a 50 ucitelti odpovédélo negativné (19 %). Na dotaz, zda
venkovni vyuka podnécuje u zakil vétsi zdjem o udeni, odpovédéla vétsina respondenti kladné (60 %).
Hodnoceni polozky tykajici se kazenskych probléma zaka béhem realizace VV ukazuje na limity venkovni
vyuky, které mohou ucitele odrazovat od jeji realizace. Vétsina ucitelti odpovidala, ze pocet kézenskych
problémi se miize béhem této formy vyuky naopak zvySovat (56 %). Detailni informace tykajici se téchto
polozek jsou uvedeny v tab. 5.

Skélovou polozkou v dotazniku bylo hodnoceni limiti VV (polozka ¢. 21). Tato polozka jiz byla
prezentovana spolecné s vysledky oteviené otazky tykajici se pozitiv VV (polozka ¢. 22) v anglicky
psaném piispévku Vasutové a Vrbové (2024). JelikoZ jsou ale obé polozky soucasti vyzkumného Set¥eni,
vysledky budou stru¢né shrnuty i zde. V polozce ¢. 21 respondenti posuzovali osm uvedenych limiti
VV pomoci ¢iselné, pétibodové Likertovy skdly (1-5; nejvice limitujici — nejméné limitujici). Limity VV
byly vybrany na zékladé dostupné literatury (Cincera et al., 2019a; Oberle et al., 2021; Waite, 2020).
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Tab. 5: Piiprava a pohled ucitelit na VV (Polozky 15, 17, 18, 19, 20, 23)

Polozky Vysledky
Dalsi vzdélavani uciteltt v oblasti VV Zucastnil(a) jsem se 143 (55 %)
Nezucastnil(a) jsem se 118 (45 %)
Charakter dalsiho vzdélavani uciteld v oblasti VV Webinar 7
(moznost vice odpovédy) Seminér 71
Kurz 52
Workshop 45
Konference 14
Konzultace 3
Zdroje informaci pro realizaci VV Internetové zdroje 205
(moznost vice odpovédy) Vlastni materialy 204
Materiély jinych organizaci 181
Skolni uéebnice, pracovni sesity 132
Odborné publikace 48
Materidly od kolegii 41
Poskytuje skolni kurikulum dostatek prostoru pro VV  Ano 168 (64 %)
Ne 93 (36 %)
Citite se 1épe pfi VV nez pii vyuce ve t¥idé? Zcela souhlasim 40 (15 %)
Spise souhlasim 94 (36 %)
Nevim 78 (30 %)
Spise nesouhlasim 48 (18 %)
Zcela nesouhlasim 1 (0 %)
Podnécuje VV v zacich vétsi zdjem o uceni? Zcela souhlasim 36 (14 %)
Spise souhlasim 120 (46 %)
Nevim 57 (22 %)
Spise nesouhlasim 48 (18 %)
Zcela nesouhlasim 0 (0 %)
Snizuje VV mnozstvi kdzernskych problémi Zcela souhlasim 11 (4 %)
v porovnani s vyukou ve t¥ide? Spise souhlasim 50 (19 %)
Nevim 54 (21 %)
Spise nesouhlasim 138 (53 %)
Zcela nesouhlasim 8 (3%)

Seznam limitt a odpovédi respondent jsou uvedeny v souhrnném grafu 4. Jako nejvice limitujici faktor
pro realizaci VV uvadéli respondenti ,pocasi“ (169 uéitelt, 65 %). Jako nejméné limitujici oznaéili ucitelé
»DEistup a podporu ze strany skoly* (119 uciteld, 46 %).

Nevhodné obleceni zaku

Riziko trazu

Ptiprava ucitele

Chybgjici pomticky

Nedostatek casu

Ptistup a podpora ze strany vedeni skoly
Venkovni zazemi a prostiedi pozemku skoly

Pocasi

50 100 150 200 250 300
Pocet respondentu
m | —nejvice limitujici m2 m3 w4 m5 —nejméné limitujici

Graf 4: Vybrané limity VV a jejich dilezitost pro oslovené respondenty (Polozka ¢. 21)

4.3 Ovéreni hypotéz

Kvantitativni ¢ast vyzkumu ovérovala také nasledujici stanovené vécné hypotézy uvedené v c¢asti 2.5 —
a to, zda ma na Cetnost realizace VV vliv lokalita skoly a spoluprace vybranych skol s jinymi organizacemi.
Zaprvé byly hodnoceny vysledky Polozek ¢. 4 a 11. Porovnavané hodnoty jsou uvedeny v tab. 6. Vysledky

Scientia in educatione, 16(1), 2025, p. 51-74 60 https: //doi.org/10.14712/18047106.4698


https://doi.org/10.14712/18047106.4698

Tab. 6: Cetnost realizace VV ve $kolach na vesnici a ve mésté

Statut skoly Vysledky / €etnost realizace

1Xx tydné 1x mési¢né ctvrtletné 1X rocné  jiné Celkem
Meésto 3 35 67 35 37 177 (68 %)
Vesnice 17 22 21 0 24 84 (32 %)

chi-kvadrat testu (y? = 47,47; p < 0,001) ukazaly, 7ze existuje statisticky vysoce vyznamny vztah mezi
uvedenymi hodnotami. Vysledek Cramérova V (V' = 0,43) naznacuje stfedné silnou velikost i¢inku tohoto
rozdilu. V tomto pfipadé mizeme pfijmout nami stanovenou vécnou hypotézu — a to, ze venkovni vyuka
je Castéji realizovana na zakladnich skolach sidlicich na vesnicich.

Jako druha byla testovana hypotéza, zda se projevi v Cetnosti skutecné realizovanych hodin VV
vliv spoluprace vybranych kol s riiznymi organizacemi. 156 dotazovanych uciteli (60 %) odpovédélo, ze
s rliznymi organizacemi spolupracuji. 105 ucitelit uvedlo, Ze s zddnou organizaci nespolupracuje (vysledky
Polozky ¢. 12). V dotaznikové poloZce ¢. 16 poté uvadéli ucitelé skuteény podet realizovanych hodin VV
za $kolni rok. Kombinaci vysledkt téchto polozek jsme ziskali pocty realizovanych hodin v jednotlivych
rocnicich pro skoly, které s organizacemi spolupracuji a pro skoly, které s organizacemi nespolupra-
cuji (tab. 7). Statisticky vyznamny rozdil byl opét testovan chi-kvadrét testem nezdvislosti. Vysledky
chi-kvadrat testu neumoznily zamitnout nulovou hypotézu o shodné cetnosti realizovanych hodin VV
(x? = 4,04; p < 0,257). Velikost t¢inku (V' = 0,025) rovnéz naznacuje slabou velikost ti¢inku. V tomto
pfipadé musime tudiz hypotézu, ze spoluprace skol s externimi partnery ovlivni ¢etnost hodin VV, za-
mitnout.

Tab. 7: Pocet realizovanych hodin v jednotlivych ro¢nicich ve skolach spolupracujicich / nespolupracujicich
s organizacemi

Charakteristika hodnocené skupiny Vysledky / etnost realizace
Spoluprace s organizacemi ANO NE

Poéet respondentti 156 (60 %) 105 (40 %)

Rocnik Celkovy pocet realizovanych hodin VV za skolni rok
6. rocnik 1324 576

7. rocnik 1236 573

8. ro¢nik 935 468

9. ro¢nik 981 432

Celkem 4476 (69 %) 2049 (31 %)

4.4 Limity a pozitiva VV, nazory na VV

Kvalitativné s doplnénim popisné statistiky byly hodnoceny dvé polozky dotazniku — a to polozka ¢. 22
a 26. Polozka ¢. 22, ktera se zabyvala pozitivy VV, byla prezentovana jako oteviena, kazdy respondent
mél uvést tii pozitiva VV podle svého minéni. Takto bylo ziskdno » 780 odpovédi (ne vsichni respon-
denti uvedli t¥i pozitiva; néktet{ uvedli mensi pocet, néktefi vétsi podet odpovédi). Ziskané odpovédi
byly zpracovany a kédovany. Takto bylo identifikovano 28 kédovanych pozitiv, které byly déle rozdéleny
do tfi oblasti — zdravotni benefity VV, zdokonaleni vzdélavaciho procesu a obecné pozitiva VV. Ucitelé
Casto uvadeéli jako pozitivum vlastni ,byti venku“ a jeho zdravotni benefity (jako je pobyt v prirodé,
pobyt na Cerstvém vzduchu a pohyb). Dale zminovali fadu benefitt pro zlepSeni vlastniho edukaéniho
a vzdéldvaciho procesu (ndzornost, Zivé exponaty, propojeni teorie s praxi, zdjem o u¢eni, budovani vztahu
k pfirodé). V odpovédich se objevila i fada obecnych pozitiv (spoluprace, relaxace, zména). Nejcastéji uva-
dénym pozitivem VV, které respondenti z raznych skol uvedli (147 ucitelti, 56 %), byl ,éerstvy vzduch®.
Na druhém misté zminovali respondenti ,ndzorné uéeni/uceni viemi smysly“ (111 uciteld, 43 %). Nejvice
odpovédi uvedli ucitelé ve skupiné ,,Zdokonaleni vzdélavaciho procesu® (382 odpovédi, 49 %), poté ve
skupiné ,Zdravotni benefity VV* (287 odpovédi, 37 %) a nejméné odpovédi bylo zafazeno do skupiny
»,Obecnd pozitiva VV“ (111 odpovédi, 14 %). Detailni vysledky ziskané vyhodnocenim této polozky jsou
shrnuty v tab. 8.

Posledni otdzka v dotazniku byla otevienou polozkou (Polozka ¢. 26), ve které mohli respondenti sdélit
své myslenky, motta, poznatky ¢i rady k venkovn{ vyuce. Tuto moznost vyuzilo 237 respondentti (91 %),
24 respondentti neodpovédélo (9 %). Z vyplnénych odpovédi bylo 75 (32 %) pfimo souvisejicich s otevienou
otazkou, tyto odpovédi byly zpracovany, kédovany a rozt¥izeny podle charakteru (pozitivni komentéare,
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Tab. 8: Pozitiva venkovni vyuky

Identifikované kategorie Typy odpovédi Poéet odpovédi (%)
Zdravotni benefity VV 1. Cerstvy vzduch 147 (56 %)
(celkovy pocet odpovédi 287 / 37 %) 2. Piimo v pfirodé 88 (34 %)
3. Moznost pohybu 30 (11 %)
4. Préce venku 3(5%)
5. Poznévani okoli 5 (2 %)
6. Slunec¢ni zafeni 4 (2 %)
Zdokonaleni vzdéldvaciho procesu 7. Néazorné uceni vSemi smysly 111 (43 %)
(celkovy pocet odpovédi 382 / 49 %) 8.  Praktické vyuziti 39 (15 %)
9. Zivé exponaty 30 (11 %)
10.  Vztah k pfirodé 6 (10 %)
11. Propojeni teorie s praxi 3(9%)
12.  Zabavnéjsi forma vyuky 0 (8 %)
13. Zapamatovani si ué¢iva 9 (7 %)
14. Dostupné pomiicky 9 (7 %)
15.  Zéajem o udeni 8 (7%)
16.  Aktivni zaci 5 (6 %)
17. Propojeni témat 5 (6 %)
18. Pokusy provadéji sami Zaci 2 (5 %)
19. Zaky to vice bavi 1(4 %)
20. Mo#nost objevovat 11 (4 %)
21. Pogzorni Zaci 73 %)
22.  Opusténi komfortni zény 6 (2 %)
Obecné pozitiva VV 23. Zména 76 (29 %)
(celkovy pocet odpovédi 11 / 14 %) 24.  Volnost 11 (4 %)
25. Relaxace 73 %)
26.  Spoluprace 6 (2 %)
27.  Pocit smysluplnosti 6 (2 %)
28.  Uvolnénost zakt 5(2 %)
Celkem 780

negativni komentafe, neutralni / informativni komentéfe); a poté podle typu odpovédi (myslenky, motta,
poznatky a rady). Vice jak polovina komentait byla pozitivnich (43 odpovédi; 57 %), nejéastéji v podobé
riznych mott. Naopak — negativni komentafe byly uvadény nejcastéji v podobé myslenek a poznatki.
Detailni vysledky ziskané vyhodnocenim této polozky jsou shrnuty v tab. 9.

Tab. 9: Nazory respondentt na VV

Charakter odpovédi Typ Pocdet Piiklady
odpovédi odpovédi
Pozitivni komentare (+) Myslenka 9 »Chci se dostat s Zaky castéji ven.“
(celkovy pocet odpovédi 43 / 57 %) Motto 18 ,Nebojte se zmén, béite ven!“
Poznatek 7 »Naucila jsem Zdky vice si vsimat okolt. “
Rada 9 »Moje rada zni: nevzddvejte to a chodte
ven, deéti si zvyknou.“
Negativni komentaie (—) Myslenka 7 »Dnesni déti zaujmout? Ani venku. .. “
(celkovy pocet odpovédi 19 / 25 %) Poznatek 12 »UZ mi dosla inspirace — mdme maly
prostor.
Neutralni / informativn{ komentare (0) Myslenka 5 »Nejvice bych wvitala, kdyby kazdy rocénik
(celkovy pocet odpovédi 13 / 17 %) mél alespori néjakou terénni / venkovni

vijuku primo v SVP...“

Motto 1 »Potdd je co zlepsovat!“

Poznatek 4 »Venkouni vyuka je bezva, ale hodné zdlezi
na poctu Zaku i na jejich zdjmu o dané
téma. “

Rada 3 »Moc Zdkiu ve tridé nent dobré pro VV —
rozdélujte tridu.“

Celkem 75
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5 Diskuse

Dotaznikové Setfeni tykajici se charakteru realizace VV, které probéhlo mezi uciteli pfirodopisu na ceskych
skolach, prineslo fadu vysledkd. Jednou z prvnich a hlavnich otdzek dotazniku bylo, zda je vibec VV
v ramci pfirodopisu realizovana a jak. Vysledky ukazuji, ze na 2. stupni zékladnich skol realizuje VV
v rdmci pfirodopisu 94 % uditelti. Chmelova (2021) zkoumala, zda realizuji VV v ramci pfirodovédnych
predméti — prvouka a prirodovéda ucitelé na 1. stupni. I v tomto pripadé odpovédélo kladné velmi
vysoké procento vyucujicich a to 97 %. Cisla se téméf shoduji, je tedy patrné, Ze trend realizace VV
v ramci prirodovédnych predmétt je v poslednich letech na podobné vysi. Stejné tak vyzkumna Setfeni
ze zahrani¢nich publikaci ukazuji na vysoka Cisla realizace VV na zakladnich skolach. Ze starsich studii,
které probéhly v letech 2002 a 2003, uvadi napf. Zink a Boyes (2006), ze 69 % pedagogii ze zakladnich kol
na Novém Zélandu realizuji VV k posileni své vyuky v rdmci pfirodnich véd. Novéjsi studie (nap¥. Prince
a Diggory, 2024) zkoumaji charakter VV na zdkladnich skoldch v Anglii, nicméné, spojuji ho pfedevsim
s realizovanymi sportovnimi aktivitami v ramci télesné vychovy (42 % skol).

V dotaznikovém Setfeni naseho prispévku byli ucitelé dotazani na konkrétni ¢asovou dotaci VV v ramci
svoji vyuky pfirodopisu. Z vyzkumu vyplyvé, Ze nejéastéji je VV realizovand v nizké ¢asové dotaci (1-5 h
za 8kolni rok; uvadi pro vSechny ro¢niky druhého stupné vice jak t¥etina uciteld, viz graf 3). Konkrétni
¢isla pro hodinovou dotaci VV uvddi Chmelova (2021). Ty se pohybuji od dvou hodin tydné venku (67 %
respondentti) po jednu hodinu tydné venku (50 % respondentit). Pouze 12 % respondentt uvedlo, Ze
realizuje VV blokové venku cely den. Konkrétni pocet hodin VV neni v dosavadnich skolnich dokumentech
konkretizovan. Neni tedy mozné na jejich zédkladné vyhodnotit, kolik hodin VV v ramci pfirodopisu je
dostacujicich / respektive doporucenych.

Chmelova (2021) uvadi také intervaly realizace VV ve Skolnim roce, kdy ucitelé na prvnim stupni
uvadi nejcastéji realizaci VV 1x mésiéné (42 %), déle nasleduje realizace 1x tydné (33 %). Dalsi uvedené
intervaly jsou ¢tvrtletné (17 %) a pilroéné (8 %). Z vysledkt naseho vyzkumu vyplyvé, Ze ucitelé 2. stupné
nerealizuji vyuku venku v takovém rozsahu — ¢asovy interval 1times mési¢né uvedlo pouze 26 % ucitelti
z vesnickych 8kol. Nejvétsi ¢ast ucitela (38 %) uvadéla realizaci VV 1times étvrtletné (a to uditelé z mést-
skych 8kol) (¢ast Vysledky, graf 2). Vysledky statistické analyzy naznacuji vliv mista Skoly na &etnost
jeji realizace v priibéhu roku. Ucitelé na vesnicich vénuji pravidelné VV vice ¢asu nez ucitelé ve méste.

Dalsi diskutovanou otazkou byly konkrétni formy realizované VV. Nasi respondenti uvadéli jako nej-
Castéji realizovanou formu VV vychdzku (95 respondentti, 36 %) a hned poté nasledovala vyucovaci
hodina na skolnim pozemku (92 respondenttt, 35 %). Svobodovéa et al. (2019b) uvadi jako nejéastéji pro-
bihajici formu VV také vychdzku (a to z kratkodobych forem VV) a exkurze ze stfednédobych forem
VV. Exkurze byla jako nejéastéji identifikovana forma VV (49times/50 zkoumanych SVP), vychizka
jako druhd (45times/50 zkoumanych SVP). Rada moznosti, jak realizovat VV, je samoziejmé uvedena
i v souhrnnych studiich, jako napt. Cincera a Holec (2016), kteif uvadi kromé moznosti realizace VV
pomoci kratkodobych a pobytovych programi organizovanych skolou také napf. vyuziti skolnich zahrad
a Skolnich pozemkd, rizné adaptac¢ni kurzy a skoly v prirodé a dalsi. O vyuziti vlastnich pozemku se
zmifiuje ve svém vyzkumném Setfeni i Chmelova (2021), kdy 58 % respondentii uvedlo, ze vyuziva k VV
pravé toto modelové prostiedi (bez toho, aniz by vyufovanym pfedmétem musely byt pouze péstitelské
prace). Obecné, blizkého okoli skoly podle Chmelové (2021) vyuzivd 80 % dotazovanych uciteld. Vyuziti
tzv. ,zelenych Skolnich pozemk“ zkoumé pomoci dotaznikové Setfeni doplnéného rozhovory v kanad-
skych skolach i Dyment (2005). Zaroveti se snazi identifikovat problematiku realizované VV v takovychto
prostordch (nevhodné vybaveni téchto prostor, nedostateénd podpora vedeni atd.). Nasi respondenti,
ohledné mista realizace VV nejéastéji zminiovali pravé moznost vyuziti skolni zahrady (81 %), pfipadné
zminovali venkovni uéebnu (36 %), v mensi mife (9 %) poté pravé blizké okoli skoly (podle moznosti —
park, les, pole, oblast CHKO atd.). Coz podporuje informace Cinéery a Holce (2016), ktefi kromé& vyuziti
zahrad zminuji i vyuziti metod mistné zakotveného uceni a komunitné orientovanych projektt, které se
realizuji v blizkém okoli.

Dilezitym spole¢nikem pro skoly v ramci VV jsou jiné organizace, které mohou byt v realizaci ho-
din venku skolam napomocné. Vice jak polovina respondentti odpovédéla, Ze s rtznymi organizacemi
spolupracuje (156 ucitel, 60 %), z toho vétsina uvedla, Ze spolupracuje se stiedisky ekologické vychovy
(131 uciteli, 84 %). Cincera et al. (2019a) uvadi, Ze pravé tato stiediska jsou nejéast&jsim partnerem pro
7S pii realizaci environmentéalni vychovy — spoluprici s nimi uvadi témeéf 80 % skol. O jejich vypomoci
a vlivu se miizeme taktéz docist v fadé dalsich publikaci (napt. Bilek et al., 2021; Cincera et al., 2019b;
Nepras & Sikulova, 2021). Vliv spoluprace s externimi organizacemi na ¢etnost VV nebyl v ramci nageho
vyzkumu statisticky prokazan.

Jednou z polozek byl také dotaz na ptipravu uciteltl v oblasti VV a vyuziti dostupnych materialta. Vice
jak polovina ucitelit uvedla, Ze se zcastnila néjaké formy vzdéldvani v oblasti VV (143 uditelt, 55 %).
Navazujici polozkou na tuto otdzku byl dotaz, z jakych metodickych materialt ¢erpaji ucitelé informace
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a napady pro realizaci VV. V tomto pfipadé jich tii ¢tvrtiny uvadéli bud internetové zdroje (75 %)
¢ vice jak t¥i ¢tvrtiny (78 %) vlastni materidly. Dostateéné mnozstvi metodickych materidlt a jejich
dostupnost je velmi dilezita pro dikladnou p¥ipravu pedagogii na venkovni vjuku. Nepras a Sikulova
(2021) uvadi jako nejvyznamnéjsi metodické materidly ,,Cesta ven, aneb kontinuum pro rozvoj uceni
se venku“ (Ucimesevenku, 2024) (tyto metodické materidly zminuje také Cindera et al. (2019a)). Déle
poté ,Venkovni vyuka: Metodika pro uceni pfirodou® (Kiiz et al., 2019) a ,Koncepce terénni vyuky
pro zékladni skoly: Na prikladu naméta pro kratkodobou a stfednédobou terénni vyuku vlastivédného
a zemépisného uciva“ (Svobodova et al., 2019a). Dulezitost pfipravy uéitele pro realizaci venkovni vyuky
ukazuji i vysledky dotaznikového Setfeni u Svobodové et al. (2019b). Cindera a Holec (2016) ve své
studii navic uvadi, Ze Spatné priprava uciteltt na VV muze byt diivodem nizkého presvédceni o vlastnich
odbornych a didaktickych schopnostech. To je samoziejmé pro realizaci kvalitni hodiny VV limitujici.

Waite (2020) prezentuje rozsahlou studii, kde jsou diskutovina mimo jiné pozitiva a limity VV. Jako
jeden z nejvétsich pfinostt VV uvadi pravé podporu rozvoje zdravého a pozitivniho zivotniho stylu (90 %
jeho respondentt se takto vyjadfuje v piipadé venkovnich aktivit v raném obdobi Zivota déti). Nasi
respondenti jako nejvétsi pozitivum VV uvadéli pobyt na Cerstvém vzduchu (147 uciteldt, 56 %, uveden
na 1. misté, viz tab. 8). U¢itelé v praxi si tedy velmi dobfe uvédomuji zdravotni benefity VV (v kategorii
»Zdravy pobyt venku“ uvaddi nasi respondenti 40 % odpovédi). Vyuku na Gerstvém vzduchu oznacuji
jako jeden z nejvétsich pfinosi VV také ucitelé na 1. stupni pfi vyuce prvouky a ptirodopisu (uveden na
2. misté, odpovidalo tak 50 % respondentt) (Chmelovéa, 2021). Paradoxem pohledu nasich respondentii
na VV ovSem je, Ze jako nejéastéji oznadeny limitujici faktor bylo ,pocasi“ (169 ucitelt, 65 %). Stejné
tak se vyjadiuji i respondenti vyzkumného Setfeni Chmelové (2021) — jako nejvétsi negativum VV uvadi
zavislost na pocasi (25 %). Paradox pobytu venku — v podobé pozitiva a zdroven limitujiciho faktoru pro
realizaci VV je tedy mozné sledovat i v jinych publikacich.

Rada autorti zmitiuje jako nejvétsi bariéru pro VV jeji nedostateénou implementaci do vyuky a skol-
niho kurikula a propojeni venkovni vjuky s uéebnimi osnovami (Bilek et al., 2021; Cincera a Holec, 2016;
Waite, 2020). V této oblasti se ve vysledcich nageho vyzkumu objevily také protichtidné odpovédi. Piistup
a podpora vedeni Skoly byly na jednu stranu oznafeny jako nejméné limitujici faktor (oznadeno 119 re-
spondenty, 46 %; viz graf 4). Nicméné, v otevienych odpovédich Polozky ¢. 26 se objevovaly poznadmky
typw: ,,...7eSeni s vedenim, zda to jde, ¢i me... %, ...vice papirovani, pri zafazeni jiného typu vijuky,
nez normdlniho. ..“ apod.

Dalsi diskutovanou prekdzkou V'V, alesporni ze strany respondenttl, je chovani zakt a kazenské problémy
pti venkovnim vzdélavani. Nazory na tuto problematiku se objevuji v dotaznikovém Setfeni na dvou
mistech, a to v uzaviené, vybérové (skdlové) polozce €. 20 (zda snizuje VV mnozstvi kzetiskych problémii
oproti vyuce ve t¥id€) a ¢asto také rezonuje v otevienych odpovédich na konci dotazniku (Polozka ¢. 26).
Utcitelé oznacuji chovani zakd venku za problematic¢téjsi nez pii vyuce ve t¥idé. To se projevuje jak ve
vysledcich skalové otdzky — kdy vice jak polovina respondenttt (53 %) oznadila, Ze se sniZenim kézenskych
problémt béhem vyuky spiSe nesouhlasi a zaroven se v otevienych odpovédich objevuje jako jeden z limiti
VV. Nicméné, Danis§ (2016) ve své studii uvadi, ze uéeni venku vede dlouhodobé k lepsimu chovani zaki
a snizuje problémy s jejich kézni. Také ale zaroven zmitiuje dilezity poznatek/podminku tohoto efektu
VV - a to nutnost zatadit vyuku venku pravidelné, aby si zaci na tento typ vyuky zvykli. Rada autort
totiz, podle néj, zminuje docasné zhorseni chovani zakd, a to praveé pfi prvnich pobytech venku.

Také ohledné kolniho kurikula, pFedeviim v podobné SVP, se objevila fada protichiidnych reakci
(respondenti odpovidali vice jak z poloviny, Ze je ve $kolnim kurikulu dostatek prostoru na realizaci VV
(168 ucitelt, 64 %; viz tab. 5), nicméné v otevienych otdzkach se jako problematika s realizaci VV ob-
jevilo nedostateéné zakotveni v SVP. Co se tyée VV v ramci SVP ¢&eskych $kol, v roce 2019 probéhlo
vyzkumné Setfeni v podobé obsahové analyzy $kolnich vzdélavacich programii vybranych $kol CR (Svo-
bodova et al., 2019b). Vysledky obsahové analyzy byly navic doplnény o strukturované rozhovory s uditeli
na 1. a 2. stupni zdkladnich skol. Pficemz obsahova analyza probéhla u 50 skol, rozhovory poté u deviti
modelovych gkol. Vysledky ukazuji, Ze pouze u deviti kol je VV pojatd v SVP dostateéné koncepéné.
Casto neni v SVP zkoumanych $kol uvedena ani forma ¢i ¢asova dotace VV. Hofmann et al. (2016)
potvrdili z obsahové analyzy vybranych SVP realizaci terénni vyuky nejen v klasické podobé (exkurze,
vychazky, adaptaéni pobyty a dalsi), ale objevily se také pojmy jako ,expedice® ¢i ne zcela vhodné po-
uzity pojem ,v¥let“. Implementace VV do kurikuldrnich dokumentt nefesi pouze Ceska republika, ale
napiiklad i danské skoly. Bentsen a Jentsen (2012 ) prezentuji tzv. ,udeskule” v ramci vyuky na danskych
gkolach, kdy nejméné 14 % skol v Dansku realizuje venkovni vyuku pravidelné jednou ¢i dvakrat tydné
v pFirodnim i kulturnim prostfedi mimo skolni budovu pro ziky od 6 do 16 let. Neville et al. (2023) ve
své publikaci navrhuji model, jak mohou uéitelé rozvijet své vystupy v ramci VV a ktery jim mize byt
napomocny pravé v implementaci do kurikuldrnich dokumentti v Australii. V zavislosti na identifikaci
klicovych vyukovych a vzdélavacich strategii formulovali model postaveny na tiech zakladech — prostiedi,
zak, ucitel.
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V dnesni dobé se s venkovni vyukou setkdvame po celou dobu vzdélavani — od preprimarniho az
po univerzitni. Jeji podoba a vlastni obsah ovSem neni nijak specifikovan. Nepra§ a Sikulova (2021),
ktefi ve svém prispévku komentuji realizaci a sméfovani venkovni vyuky, nabizi vyuziti prvkd oteviené
pedagogiky — a roli ucitele jako priivodce zakt. Cincera a Holec (2016) pfipominaji, ze idedlnim fesenim je
smazani hranic mezi venkovni vjukou a vyukou uvnitt. To, jak poté k realizaci venkovni vyuky pristoupi
kazdy z nas pedagogt, bude nakonec formovat jeji celou podobu ve vzdélavacim systému. Hofmann et al.
(2016) vyvozuje jednozna¢ny zavér z predbéznych vysledkt vyzkumného Setfeni skuteéné realizace terénni
vyuky v ramci vybranych skol a jejich vzdélavacich programt, a to, ze ,klicovou roli pri realizaci jakékoliv
formy terénni vjuky hraje ,odvaha ucitele’“ (Hofmann et al., 2016, s. 118). V komplexni studii od Danise
(2018) se objevuje hned 10 + 1 rad pro pedagogy (Danis, 2018, s. 100-101). Doporuéuje napf.: , Zacénéte
s mdlem a postupné piiddvejte.“ nebo , Nejedte v tom ve Skole sami/y.“

6 Limity studie

Prezentovana studie, tykajici se dotaznikového Setfeni v oblasti venkovni vyuky, ma nékterd omezeni.
Jednim z nich je velikost vzorku (261 uditeltl), kterd by mohla byt v kontextu aktudlniho mnoZstvi
uéitelt na zakladnich gkoldch vétsi (95148 ucitelt na ZS v roce 2023/2024 (CSU, 2024)). Nicméné,
realizace nasi vyzkumné studie byla ¢asové omezena, tudiz jsou data zpracovana i z takto malé skupiny
respondentti. Zéroven, podle Chrésky (2016), miZze byt zkoumany vzorek rizné velky, mél by vsak byt
co nejvice reprezentativni. Tomu jsme se, i s omezenym poctem ucitelt, pokusili co nejvice priblizit
(respondenti byli z riznych kraji, majici riznou délku praxe apod.). Velikost vzorku byla limitujici p¥i
statistickém vyhodnoceni testovanych hypotéz — v pripadé vétsiho mnozstvi respondentt by bylo mozné
piestoze vysledky popisné statistiky naznacovaly jeji platnost (H2: Skoly, které spolupracuji s externimi
organizacemi (napt. ekologickymi stfedisky, muzei, nestatnimi neziskovymi organizacemi apod.), realizuji
VYV c¢astéji nez Skoly bez takové spolupréce.).

Dalsim moznym omezenim byl vlastni nastroj pouzity ke sbéru dat, ¢imz byl dotaznik vlastni kon-
strukce. V této studii nebyla ovéfena reliabilita dotazniku, coz predstavuje jedno z metodologickych
omezeni. Divodem bylo zaméfeni vyzkumu priméarné na analyzu ziskanych dat, pfipadné jejich srovnani
mezi skupinami. Do budoucna by bylo vhodné provést analyzu reliability, naptiklad pomoci Cronbachova
alfa, aby se ovérila vnitini konzistence polozek a zvysila validita vysledk.

Diskutabilni miize byt také délka dotazniku, jelikoz polozek v dotazniku bylo celkem 26, z toho fada
z nich polouzaviena a nékteré zcela oteviené. Casova naroénost dotazniku sice nebyla velkd (za 5-10 mi-
nut vyplnilo dotaznik vice jak polovina respondent®; 147, 56 %), nicméné v rdmci hodnoceni otevienych
otézek (pfedevsim v rdmci zdvéreéné otézky) bylo patrné, Ze fada respondentt jiz neodpovidala k tématu
(pouze 75 z vypracovanych odpovédi (32 %) se pfimo tykalo venkovni vyuky). V ptipadé vyuziti stavaji-
ciho dotazniku pro rozsahlejsi testovani by bylo vhodné doplnit test reliability a pfipadné upravit délku
dotazniku.

7 Zavér

Vysledky naseho vyzkumu ukazuji, Ze venkovni vyuka (VV) je mezi uéiteli pfirodopisu b&znou soucasti
vyuky (94 % ucitelt VV realizuje), pfiGemz Cetnost jeji realizace zavisi na lokalité $koly i na dalsich
faktorech (napf. ro¢nik, pfitomnost Skolniho pozemku, spoluprace s jinymi organizacemi apod.). Celkova
spokojenost s jeji kvantitou je relativné vysoka. Skolni zahrada piedstavuje kli¢ovy prostor pro realizaci
VV. Pievladajici formou VV je vychazka, pfipadné exkurze.

Analyza faktoru ovliviiujicich VV odhalila vyznamné paradoxy. NejCastéji zmifiovanym piinosem je
pobyt na ¢erstvém vzduchu, coz se shoduje s obecnym vnimanim pozitivnich dopada VV. Soucasné vSak
ucitelé jako hlavni limitujici faktor uvadéji nepfiznivé pocasi, coz naznacuje potiebu lepsiho planovani
a mozna i metodické podpory pro realizaci vyuky za riznych klimatickych podminek.

Dalsim dulezitym aspektem je vliv VV na zaky. Respondenti potvrzuji jeji pozitivni dopad na zajem
o vyuku, avsSak jeji vliv na kézeniské problémy neni jednozna¢ny. Tento rozpor naznacuje, ze VV nemusi
byt univerzalni, ale zavisi na konkrétnich podminkach a zptisobu implementace.

Z hlediska institucionalni podpory se ukazuje, ze skoly spolupracujici s externimi organizacemi realizuji
VV castéji (v 69 % pfipadi), coZ potvrzuje vyznam vnéjsich partnerstvi pfi jejim zacletiovani do $kolni
praxe. Prekvapivym zjisténim je také relativné vysoké presvédceni ucitelt o dostatecném prostoru pro
venkovni vyuku v kurikulu, coz se 1isi od né€kterych zavért odborné literatury.

Celkove lze konstatovat, ze venkovni vyuka je v ¢eském vzdélavacim prostredi silnym, ale stale ne plné
vyuzitym piistupem. Jeji rozvoj vyzaduje cilenou podporu v podobé didaktickych materialt, infrastruk-
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tury a metodického vedeni. Pro skoly, kde je jeji realizace zatim omezend, je klicové hledat cesty k jejimu
efektivnimu zaclenéni, pricemz sdileni dobré praxe mezi skolami a spoluprace s externimi subjekty mohou
sehrat vyznamnou roli.
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Priloha 1

Priloha v ptvodni podobé.

Venkovni vyuka

Jste ucitel’ka pfirodopisu/biologie?
Na 2. stupni ZS anebo1. - 4. ro&niku osmiletého gymnazia?
Pak je dotaznik jako stvoreny pro Vas.
VypInéni zabere cca malou prestavku.

Na konci staci kliknout na Odeslat.

1 Pohlavi:
O Zena
O Muz

2 Délka pedagogické praxe v letech:

3 Vase aprobace:

4 Skola, na které u¢im, se nachazi:

Q Na vesnici

O Ve mésté
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5 Kraj:

O Hiavni mésto Praha
O Jihotesky

Q Jihomoravsky
O Karlovarsky
O Kraj Vysocina
Q Kralovéhradecky
Q Liberecky

O Moravskoslezsky
Q Olomoucky
O Pardubicky
O Pizefisky

O stredosesky
O Ustecky

O ziinsky

6 Probiha na vasi Skole néjaka forma venkovni vyuky realizovana v pfedmétu pfirodopis?

) Terénni Pobyt na Skole v Tematicky Skolni
[ exorze L] Vychézka O cvideni O pfirodé O vylet
|:| Vyu€ovaci hodina na Skolnim
pozemku
(7 ins... | |

7 Pokud venkovni vyuka neprobiha, uvedte, z jakého divodu neni do vyuky zafazovana:
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8 Vyberte pouze JEDNU formu venkovni vyuky, kterou nejéastéji v pfirodopisu uplatiujete:

O Exkurze O wenazka O Temiciiceni O Sbol(ajy (O Tematicky Skolni vylet
pfirodé

O Vyu€ovaci hodina na Skolnim pozemku

O Jina.. | |

9 Ma vase Skola néktery z uvedenych prostort pro realizaci venkovni vyuky?

s o Skolni Venkovni uéebna NEMAME k dispozici vlastni
kol k '
D Skohizahrada D Skolni par D arboretum D altan D prostor

[ling..| |

10 Pokud ma vaSe Skola vySe uvedeny prostor, vyuZivate jej k venkovni vyuce pfirodopisu?

O mo
ONnNe

11 Venkovni vyuku realizuji se Zaky:

O 1xtyans O 1xzamesic O 1xza3mesice O 1xroéne

O ina.. | |

12 Spolupracujete s nékterou z uvedenych typu organizaci /stfedisek, které pofadaji venkovni
programy pro zaky?

Strediska Centrum Nestatni neziskové Statni Sprava
|:| o |:| environmentalniho |:| . |:| . |:| chranéného
ekologickeé vychovy vzdBlAvani organizace organizace dzemi
[] “amove ] Muzeum [ ] NESPOLUPRACUJEME
organizace, spolky
O] ina... | |
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13 Uvedte nazvy organizaci/stfedisek se kterymi spolupracuijete:

14 Vyberte, jaka varianta spoluprace s organizaci/stfediskem probiha?

|:| Pfesun s Zaky do vybrané organizace |:| PFesun lektorti vybrané organizace do $koly

[ dna. | |

15 Zucastnil/a jste se néjakého vzdélavaciho kurzu k tématu venkovni vyuky?

|:| Kurz |:| Seminar |:| Workshop |:| Webinaf |:| Konference |:| Konzultace |:| NEZUCASTNIL/A jsem se

7 ina..| |

16 Kolik vyu¢ovacich hodin CELKEM za $kolni rok v jednotlivych ronicich vénuijete v pfirodopisu
venkovni vyuce?

pocet vyucovacich hodin

6. roCnik | |

7. roénik | |

8. ro¢nik | |

9. roénik | |

17 Materialy pro venkovni vyuku Cerpam z téchto zdroju:

|:| Vlastni |:| Materialy od kolegu I:' Skolni ugebnice, |:| Materidly jinych organizaci — ekocenter, muzei,
materialy ze Skoly pracovni sesity stfedisek eko vychovy, aj.
Odborné .
Internetové zd
|:| publikace |:| nternetové zdroje
[ina.. | |
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18 Citite se |épe pfi venkovni vyuce nez pfi vyuce ve Skolni tfidé?

zcela souhlasim spiSe souhlasim nevim spiSe nesouhlasim zcela nesouhlasim

O O O O O

19 Podnécuje venkovni vyuka v zacich vétsi zajem o uceni?

zcela souhlasim spie souhlasim nevim spiSe nesouhlasim zcela nesouhlasim

O O O O O

20 Snizuje venkovni vyuka mnozstvi kazefiskych problém( oproti vyuce ve Skolni tfidé?

zcela souhlasim spie souhlasim nevim spiSe nesouhlasim zcela nesouhlasim

O O O O O

21 Co je limitujici ve vztahu k venkovni vyuce?

Oznacte 1-5 dle dlilezitosti, 1 JE NEJVICE LIMITUICT

1 2 3 4 5
Poéas| O O O O O
Venkovni zézemi a prostfedi na pozemku Skoly O O O O O
Pfistup a podpora ze strany vedeni $koly Q O O O O
Nedostatek Casu O O O O O
Chybéjici pomtcky O O O O O
Pfiprava ucitele O Q O O O
Rizko Grazu O O O O O
Nevhodné obleceni 28k O O O O O
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22 Jaka jsou podle Vas 3 nejvétsi POZITIVA venkovni vyuky?

23 Poskytuje Skolni kurikulum dostatek prostoru k uplatfiovani venkovni vyuky?

[ ] ano
[ ] Ne

24 Mate zajem vyuzivat v hodinach pfirodopisu venkovni vyuku Castéji, nez ji aktualné vyuzivate
béhem vlastni pedagogické praxe?

|:| S kvantitou venkovni vyuky jsem spokojen/a |:| Réd/a bych zvysil/a frekvenci venkovni vyuky

[0 dna. | |

25 Kolik > date mému dotazniku?

wrrrrirey [ | /5

26 Prostor jen pro Vas, mySlenka, motto, poznatek, rada na zavér.

Dékuiji za kolegialitu a pfeji mnoho optimismu.
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