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O SEMINARI / ABOUT THE SEMINAR

Mezindrodni seminar je primarné urcen pro studenty doktorskych studijnich programi zamérenych na
didaktiku chemie a na dalsi oblasti prirodovédného vzdélavani. Cilem seminare je prezentace projektl
disertacnich praci studentl a dil¢ich vysledkl jejich védecko-vyzkumné cinnosti. Seminar je pro
studenty prileZitosti k odborné diskuzi nad jejich tématy a ziskani podnétl pro dalsi smérovani
disertacni prace. Seminar pofdda Katedra chemie a Centrum oborovych didaktik Pfirodovédecké
fakulty Univerzity Hradec Kralové ve spolupraci s Odbornou skupinou pro chemické vzdélavani Ceské
spole¢nosti chemické ve dnech 20. a 21. listopadu 2020 distanéni formou na platformé MS TEAMS.

Zastitu nad mezinarodnim seminafem prevzal doc. RNDr. Jan KFiz, Ph.D., dékan Pfirodovédecké fakulty
Univerzity Hradec Kralové.

The International seminar is intended for students of doctoral study programs focused on the didactics
of chemistry and other areas of science education. The aim of the seminar is the presentation of
dissertation projects and partial research results of PhD students. The seminar is an opportunity for
students to lead a scientific discussion on their research topic and to obtain suggestions for further
direction of the dissertation project. The seminar is organized by the Departement of Chemistry and
Centre of subject didactics in cooperation with Group for Chemical Education of Czech Chemical
Society on November 20 and 21, 2020 in a distance form on the platform MS TEAMS.

The seminar is held under the auspices of the Dean of Faculty of Science of the University of Hradec
Kralové doc. RNDr. Jan Kfiz, Ph.D.

Clenové mezinarodniho védeckého vyboru / International Scientific Board

prof. PhDr. Martin Bilek, Ph.D., PedF UK, Praha, CZ
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doc. RNDr. Jarmila Kmetova, Ph.D., FPV UMB, Banska Bystrica, SK
prof. Ing. Karel Kola¥, CSc., PedF UK, Praha, CZ

doc. PaedDr. Dana Kricfalusi, CSc., PfF OU, Ostrava, CZ
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Mgr. Katarina Szarka, PhD., PF UJS, Komarno, SK

doc. RNDr. Petr Smejkal, Ph.D., P¥F UK, Praha, CZ

Clenové organizaéniho vyboru / Organizing committee
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Mgr. Michaela Pavlikova, Mgr. Kristyna Vavrovd, Mgr. Wioleta Kopek-Putala, Mgr. Anna Baprowska,
Bc. Magdalena Herrmannova



ANALYZA ULOH V UCEBNICICH CHEMIE PRO ZAKLADNI SKOLY

AN ANALYSIS OF TASKS FROM LOWER-SECONDARY CHEMISTRY TEXTBOOKS

Karel Vojif*?, Martin Rusek?
IKatedra uditelstvi a didaktiky chemie, Pfirodovédecka fakulta, Univerzita Karlova

2Katedra chemie a didaktiky chemie, Pedagogicka fakulta, Univerzita Karlova

Abstrakt

Jednim z nejdulezitéjsich aspektl urcujicich efektivitu uceni je vlastni aktivita Zakd. Klicovou roli v tom
sehravaji ucebni ulohy. Jejich povaha pusobi i narozvoj chemického mysleni a prirodovédné
gramotnosti, které nesestavaji pouze z osvojovani faktickych poznatkd. Siroce vyuzivanou didaktickou
pomuickou predstavujici nejkonkrétnéjsi podobou zpracovani zamysleného kurikula véetné uloh jsou
ucebnice. Ty jsou urceny primarné zakam, zaroven jsou ale vétsinou ucitel(l vyuzZivany také k pripravé
vyuky, coz dale zvysuje jejich vliv na vzdélavani. Cilem tohoto ptispévku je predstavit postup analyzy
Ceskych ucebnic chemie pro zakladni Skoly zamérené na obsaZzené ulohy. Ty byly analyzovany
v nejéastéji vyuzivanych ucebnicich chemie pro 8.rocnik z pohledu typu odpovédi, kognitivni
narocnosti a poZadovaného typu znalosti. K hodnoceni byla vyuZita revidovana Bloomova taxonomie.
Vysledky ukazuji podobné trendy v analyzovanych ucebnicich. V u¢ebnicich chemie je pouze nizka
variabilita uloh. Ve vSech analyzovanych uclebnicich jsou zarazeny predevsim oteviené otdzky a
prevazuji ilohy zamérené na porozuméni faktickym nebo konceptudlnim znalostem.

Abstract

One of the main determinants of effective learning is the students’ activity. In this sense, learning tasks
play a key role. The characteristics of the tasks also affects the development of students’ chemical
thinking and science literacy, which do not only consist of facts acquisition. Textbooks are a widely
used didactic aids representing the most specific elaboration of the intended curriculum, including
tasks. They are intended primarily for students, but at the same time are being used by most teachers
to prepare their lessons, which supports the textbooks’ impact on education. The aim of this
contribution is to present the procedure of chemistry textbook analysis for lower-secondary education
in Czechia, focused on the included task. The tasks in the commonly used chemistry textbooks for the
8™ year were analysed based on the response type, intended cognitive processes, and intended types
of knowledge. The revised Bloom’s taxonomy was used for this purpose. The results show that there
are similar trends in the analysed textbooks. Only a low variability of tasks was found. In all
the analysed textbooks, the tasks are usually open-ended and tasks requiring understanding factual
and conceptual knowledge dominate.

Kli¢ova slova / Keywords
Ucebni ulohy, u€ebnice, chemické vzdélavani / Learning tasks, textbooks, chemistry education
Podékovani
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OBSAHOVA ANALYZA ZAKLADNYCH PEDAGOGICKYCH DOKUMENTOV NA SLOVENSKU A V CESKU
Z HLADISKA UPLATNENIA ARGUMENTACNYCH SCHOPNOSTI ZIAKOV

CONTENT ANALYSIS OF BASIC PEDAGOGICAL DOCUMENTS IN THE SLOVAC AND THE CZECH REPUBLIC
FROM THE POINT OF VIEW OF APPLICATION ARGUMENTATION SKILLS OF STUDENTS

Tunde Kiss, Klara Velmovska

Katedra didaktiky matematiky, fyziky a informatiky, Fakulta matematiky, fyziky a informatiky,
Univerzita Komenského v Bratislave

Abstrakt

Argumentdcia je sucéastou zivota kazdého jedného dospelého Eloveka, idietata. Deti, kedZe su
v kazdodennom kontakte s masmédiami, ktoré sprostredkovavaju informacie, sa mdzu stretnut
s roznymi formami argumentdcie, a s réznymi druhmi argumentov. Avsak je délezité, aby sa stretli
s argumentaciou aj pocas Skolskej dochadzky. Vrdmci prispevku sa zaoberame zakladnymi
pedagogickymi dokumentami, ako su Statne vzdelavacie programy a ucebnice fyziky. V tychto
dokumentoch su deklarované poZiadavky na rozvoj argumentacnych schopnosti Ziakov. Obsahovou
analyzou dokumentov zistime, ako sa tieto poziadavky implementovali na Grovni uéebnic vyucovacieho
predmetu fyzika. V rdmci prispevku je nasim zdmerom zistit, ako autori v danych dokumentoch
pristupuju k rozvoju argumentacnych schopnosti ziakov zdkladnej skoly, a ¢i je v tychto pristupoch
rozdiel medzi vzdeldvacim systémom na Slovensku a v Cesku. Zaujima nas, ¢&i aktivity v uéebniciach
podporuji rozvoj schopnosti Ziakov argumentovat, a do akej miery je od Ziakov vramci uloh
zaradenych do ucebnic fyziky vyZadovand argumentacia.

Abstract

Argumentation is a part of the life of every single human being including the children. Because children
are in touch with mass media which mediate information every day, they may encounter different
forms of argumentation and different types of arguments. However, it is important for them to
encounter argumentation during school attendance as well. Within this paper we are dealing with
basic pedagogical documents, such as state educational programs and physics textbooks.
The requirements for the improvement of students’ argumentation skills are declared in these
documents. By content analysis of these documents we may determine how these requirements were
implemented on the level of physics textbooks. Within the paper our tendency is to find out how the
authors of given documents approach the improvement of argumentation skills of primary school
students and if there are differences in these approaches between the educational systems of Slovak
and Czech Republic. We are interested in a fact, if activities included in the textbooks are supporting
the improvement of students’ argumentation skills, and to what extent are the students required to
use argumentation to complete the tasks included in physics textbooks.

Klaéové slova / Keywords

Argumenticia, vyucovanie fyziky, pedagogické dokumenty / Argumentation, teaching of physics,
pedagogical documents



POUZITi EYE-TRACKINGU VE VYZKUMU V DIDAKTICE PRIRODNICH VED: SYSTEMATICKA RESERSE

THE USE OF EYE-TRACKING IN SCIENCE EDUCATION RESEARCH: A SYSTEMATIC LITERATURE REVIEW

Martina Téthova, Martin Rusek

Katedra chemie a didaktiky chemie, Pedagogicka fakulta, Univerzita Karlova

Abstrakt

Ptispévek popisuje systematickou resersi zamérenou na vyuZiti eye-trackingu ve vyzkumu v didaktice
pfirodnich véd do roku 2019. Cilem je predstavit hlavni fenomény tohoto typu vyzkumu a jejich
vysledky. Z plvodnich (N=251) zdznam( z databazi na WoS core collection byly vybrany anglicky psané
¢lanky v Casopisech a pfispévky v konferenénich sbornicich prezentujici primarni vyzkum (N=106). Z dat
vyplyva, Ze vyuzivani eye-trackingu pro vyzkum v této oblasti v prlibéhu let roste. Nejaktivnéjsi autofi
pochazi z USA, Taiwanu a Némecka. Zkoumany jsou pohyby oci Zakl a studentl od prvniho stupné
zakladni Skoly po vysokou Skolu. Hlavnimi tématy jsou obecnéjsi trendy, jako napfriklad cteni
prirodovédnych textd, prace s grafy, diagramy a obrazky. V oblasti chemie byly zkoumany simulace,
reprezentace (modely atomd, rovnice), videa i experimenty. Pocet respondent( byva spise nizsi a zavisi
na technickych moznostech (1-258), presto pfevazuji vyzkumy vyuZivajici kvantitativnich dat — pocet a
délka fixaci i sakad. Objevuji se vsak i kvalitativni vyzkumy, ¢asto zaméfené na mimoskolni vzdélavani.
V téchto studiich pouzivaji vyzkumnici eye-trackingové bryle a data jsou doplnéna rozhovory a dalSimi
materialy (napf. videozaznamem). Vysledky vyzkum( jsou zaméreny prevazné na rozdily mezi rizné
Uspésnymi skupinami fesiteld. Objevuje se i zkoumani prace s didaktickymi pomdckami, jako jsou
ucebnice ¢i vyukova videa. Vysledky ukazuji mozZnosti Upravy téchto pomucek.

Abstract

The paper describes a systematic review focused on the use of eye-tracking in science education
research till 2019. The aim is to present the main phenomena of this type of research and their results.
English-language journal articles and conference proceedings presenting primary research (N=106)
were selected from the original database records (N=251) on WoS core collection. The data show that
the use of eye-tracking research in this area has been increasing over the years. The most active
authors come from the USA, Taiwan and Germany. Eye movements of students from primary school
to university are examined. The main research topics are general trends, such as reading science texts,
working with graphs, diagrams, and images. In the field of chemistry, simulations, representations,
videos and experiments were examined. The number of respondents tends to be lower and depends
on technical possibilities (1-258), yet research using quantitative data — fixations or saccades — prevails.
However, qualitative research is also emerging, often focused on out-of-school education. In these
studies, researchers use eye-tracking glasses, and the data are supplemented by interviews and other
materials (e.g. video recording). The research results are mainly focused on differences between
particular solvers’ groups according to their success. Didactic tools, e.g. textbooks or educational
videos, were also examined. The results show the possibilities of modifying these tools.

Kli¢ova slova / Keywords

Eye-tracking, reserSe, didaktika pfirodnich véd / Eye-tracking, literature review, Science education



REVIEW: MOZNOSTI A MEZE ZAVEDENI BOV DO VYUKY CHEMIE NA ZAKLADNi SKOLE

LITERATURE REVIEW: POSSIBILITIES AND LIMITS OF INTRODUCING IBSE INTO THE TEACHING OF
CHEMISTRY AT SECONDARY SCHOOL

Vaclav Fiala, Martin Rusek

Katedra chemie a didaktiky chemie, Pedagogicka fakulta, Karlova univerzita

Abstrakt

Zajem Ceskych Zaku o prirodni védy v poslednich letech vyrazné klesa. Vysledky mezinarodnich Setfeni
také poukazuji na nedostate¢nou proceduralni a epistomatickou znalost zakd. Zda se, Ze pfFicinou je
prevazujici vzdéldvani orientované na osvojovani znacného mnoiZstvi informaci a nedostatek
aktivizujicich metod ve vyuce. Redenim je badatelsky orientovana vyuka, kterd pronikd i do ¢eského
vzdélavaciho systému. Vznika tak mnoho badatelskych aktivit, ne vidy jsou vSak dostatecné a
spolehlivé ovéreny. Takovym materidlem je i Badatelsky denik, portfolio badatelskych aktivit pro Zaky
osmych roc¢nikd, ktery umozni badat cely rok. Cilem diserta¢ni prace autora je sledovat dlouhodoby
vliv badatelské vyuky na dosazeni ocekadvanych vystupl vzdélavaciho kurikula, pfirodovédné
gramotnosti a postoju k predmétu. Tento prispévek poskytuje prvni zakladni prehled o publikovanych
¢lancich, které se jiz podobnym tématem zabyvaly a pfedpokladany zplsob provedeni vlastni studie.

Abstract

The pupils’ interest in natural science has been decreasing recently. The results of the international
research refer to the insufficient procedural and epistomical knowledge of pupils. It seems that the
cause is education orientering towards acquisition of much information and lack of activating methods
in lessons. The solution is inquiry based science education (IBSE) which is being asserted in the Czech
educational system. There are a lot of IBSE activities even though they are not reliably verified enough.
One of the publications is Inquiry Diary, a portfolio of inquiry based science activities for pupils in year
eight which can help make inquiry all school year. The aim of the authors’ dissertation is to observe
and evaluate the long-term impact of IBSE on achieving the expected outcomes of the educational
curriculum, science literacy and pupils’ attitudes to natural science. The obtained knowledge will lead
to improve not only IBSE activities as such, but Inquiry Diary as a whole. This paper provides the first
basic overview of published articles that have already dealt with a similar topic and the expected way
of conducting own study.

Kli¢ova slova / Keywords

BOV, vzdélavani, chemie / IBSE, education, chemistry



VLIV BADATELSKY ORIENTOVANE VYUKY NA ZAKY V PREDMETECH CHEMIE A PRIRODOPIS

THE IMPACT OF INQUIRY-BASED SCIENCE EDUCATION IN CHEMISTRY AND BIOLOGY

Hana Sloupova

Univerzita Karlova v Praze, Pfirodovédecka fakulta, katedra ucitelstvi a didaktiky chemie

Abstrakt

Hlavnim cilem prace bylo zjistit, jaky vliv ma pouzivani badatelsky orientované vyuky na vnitini motivaci
zak(l, jejich znalosti a dovednosti na urovni ISCED 2. Ztoho dlivodu byla navriena dvé na sebe
navazujici vyzkumna Setreni.

Prvni vyzkumné Setieni sledovalo, jak Zaci vnimaji zaclenéni navrzené badatelské ulohy do vyuky ve
vztahu k jejich vnitfni motivaci, jak toto vnimani ovliviiuje typ Skoly ¢i pohlavi Zdka a zda existuje vztah
mezi pozorovanymi Skalami vnitfni motivace v rdmci realizace navrzené badatelské ulohy ve Skolni
praxi.

Druhé vyzkumné setfeni sledovalo vliv badatelsky orientovanych uloh (oteviené badani) na Zaky
v porovnani s tradiéné vedenymi laboratornimi pracemi (potvrzujici typ badani). Zaci byli rozdéleni na
kontrolni a experimentalni skupinu. Nejprve se zjistovalo, zda existuje statisticky vyznamny rozdil mezi
kontrolni a experimentalni skupinou ve vztahu kvnitfni motivaci Zak( v tradicné pojatych
laboratornich cinnostech na pocatku vyzkumu bez implementace badatelsky orientovanych uloh do
vyuky a zda je tento rozdil vécné vyznamny. Ndsledné byl sledovan statisticky vyznamny rozdil mezi
kontrolni a experimentalni skupinou ve vztahu k vnitifni motivaci zak( po zaclenéni badatelskych uloh
u experimentalni skupiny. Zaroven se sledovalo, zda existuje statisticky vyznamny rozdil v dosazené
urovni znalosti a dovednosti mezi Zaky kontrolni a experimentalni skupiny.

Implementace ulohy do vyuky byla hodnocena jak z hlediska pozorovani prace Zzak( v ramci
laboratorniho cviceni, tak prostfednictvim standardizovaného dotazniku: Intrinsic Motivation
Inventory (Dotaznik vnitfni motivace) (McAuley, Duncan, & Tammen, 1989; Ryan, 1982). Ziskana data
z realizovaného dotaznikového Setreni byla zpracovdna statistickym programem IBM SPSS Statistics 25
(IBM Corp., 2017) za pouZiti vybranych statistickych metod.

Vysledky statistického zpracovani odhalily, Ze zaclenéni badatelskych Uloh pro otevieny typ badani do
vyuky v porovnani s potvrzujicim badanim v pfedmétu chemie sniZuje zajem Zaka o laboratorni
¢innost, zvysuje tlak na divky a sniZuje jejich ochotu vkladat usili do prabéhu vyuky. Na druhou stranu
v pfedmétu prirodopis ma zaclenéni badatelskych uloh pro otevieny typ badani pozitivni vliv na
pocitovani tlaku (Zaci se citili byt uvolnéni). Co se tyfe nabytych znalosti/dovednosti, zjistilo se, Ze
zaclenéni badatelskych uUloh pro otevieny typ bdadani ve srovnani s tradi¢ni laboratorni vyukou
(potvrzujici typ badani) ma pozitivni vliv na dlouhodobéjsi uchovani nabytych znalosti/dovednosti.

Abstract

The main target of the thesis is to find the impact of using inquiry-based science education (IBSE) on
pupils' knowledge and motivation for ISCED 2. To reach that, two consecutive research surveys have
been held.



In the first part the reaction of pupils to including an IBSE task into a regular lesson has been observed.
The impact on their inner motivation has been studied. The correlation between various factors
(e.g. type of school, sex) and their changes in inner motivation on observed scales has been evaluated.

In the second part, the existence of statistically significant difference between experimental and
control group relating the motivation of pupils to do ordinary laboratory tasks (no IBSE
implementation) has been questioned. That was studied also after implementation of IBSE. The level
of knowledge of all the pupils was examined in a similar way.

Implementation of IBSE itself was evaluated by an observation of pupils while performing the
implemented task as well as by standardized questionnaire Intrinsic Motivation Inventory (IMI)
(McAuley et al., 1989; Ryan, 1982). Acquired data have been processed by specialised software
IBM SPSS Statistics 25 (IBM Corp., 2017), choosing suitable statistical methods.

The results have shown that implementing IBSE tasks in chemistry education decreases the pupils'
interest, puts girls under bigger pressure and lowers their willingness to participate in the educational
process in comparison with conventional teaching practice. On the other hand, introducing IBSE into
biology lessons had a positive effect on the feeling of pressure (students felt more relaxed). Regarding
the level of knowledge gained, introduction of IBSE (compared to traditional laboratory teaching) has
been found to help students with strengthening their knowledge in the long-time horizon.

Kli¢ova slova / Keywords

Badatelsky orientovana vyuka, Vnitfni motivace zakl, Dotaznik IMI / Inquiry based science education,
Internal motivation of pupils, IMI questionnaire
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ZJISTOVANI EFEKTIVITY BADATELSKYCH ULOH NA VYBRANA TEMATA Z BIOCHEMIE:
ViCEPRIPADOVA STUDIE

INVESTIGATION OF SELECTED BIOCHEMISTRY INQUIRY-BASED TASKS' EFFECTIVENESS: A MULTIPLE-
CASE STUDY

Tomas Pinkr, Martin Rusek

Katedra chemie a didaktiky chemie, Pedagogicka fakulta, Univerzita Karlova

Abstrakt

Disertacni prace navazuje na diplomovou praci a je zamérena na zjistovani efektivity badatelskych uloh
z biochemie, konkrétné replikace DNA, transkripci, translaci a proteosyntézu. Vychodiskem pro
nastaveni jednotlivych tloh budou analyzy SVP, analyzy uéebnice a priizkum mezi vyuéujicimi chemie
na vyssich gymnaziich. Nasledné budou vypracovany vhodné ulohy s badatelskymi prvky. Cilem celé
disertacni prace je popsat déje, které se pti reseni uloh mezi zaky déji, a zjistit, jaké typy uloh maji
nejvyssi miru zapojeni Zaka a jsou pro zaky motivujici. Na zakladé ziskanych dat pak dojde k Upravé
uloh tak, aby pfi jejich vyuziti vyucujicim vedli k co nejlepSimu pochopeni této oblasti biochemie.

Abstract

This dissertation builds on a master thesis and is focused on determining the effectiveness of research
tasks from biochemistry, namely DNA replication, transcription, translation and proteosynthesis.
The starting point for setting individual tasks will be analyses of the school curricula, textbook analyses
and a survey among teachers of chemistry at high schools. Subsequently, suitable tasks with research
elements will be developed. The aim of the whole dissertation is to describe what happens among
students during solving those tasks as well as to find out what types of tasks enhance the highest level
of students involvement and are motivate them. Based on the data obtained, the tasks will then be
adjusted in order teachers have the best (better) tools to lead students to understand this area of
biochemistry.

Kli¢ova slova / Keywords

Badatelské ulohy, motivace, biochemie / Inquiry-based Tasks, motivation, biochemistry

11



PROBLEM-ORIENTED TASKS IN CHEMISTRY FOR GIFTED STUDENTS

Jan Hrubes

Department of Teaching and Didactics of Chemistry, Faculty of Science, Charles University

Abstract

In the Czech Republic, a vivid debate on the topic of upper-secondary-school textbooks and their
content is held. This issue is addressed by academic theses, but also by numerous attempts to
disseminate inquiry-based tasks, promoting integrated education of natural sciences, or expressing
the need of redefining the subject matter of chemistry education itself.

Taking that into mind, we shall improve the offer of educational tasks especially for the gifted, for
whom the prevalent tasks may be too easy and insufficiently complex. One of the outcomes of my
dissertation, which focuses on the gifted, is a set of ready-to-use tasks.

A monography of more than 200 tasks, which is planned to be issued this year and is now in the final
phase of review process prior publication, is introduced. The tasks have been previously peer-reviewed
and used as competition tasks of Chemiklani, team competition held at the University of Pardubice.
The number of available tasks will be consecutively increasing with another competition years. Starting
from 2020, the tasks will be written in both Czech and English, as the competition is being held
concurrently in Pardubice, Czechia and Cambridge, UK.

The tasks are designed in a way which emphasises student’s interest in a topic. Often, there is a short
text from which some pieces of information shall be extracted to succeed in solving the task. Thus,
the tasks aim at improving the reading comprehension skills, too. Furthermore, new technologies, such
as modern analytical instruments, are introduced via problem-oriented tasks.

Keywords

Problem-oriented tasks, giftedness
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TVORBA KOMENTARA K TICHEMU VIDEU V KONTEXTE ROZVOJA KOGNITiVNYCH ZRUCNOSTI
KRITICKEHO MYSLENIA

CREATING A COMMENTARY ON SILENT VIDEO CONNECTED TO THE DEVELOPEMENT OF CRITICAL
THINKING COGNITIVE SKILLS

Simona Gorcéakova, Klara Velmovska

Katedra didaktiky matematiky, fyziky a informatiky, Fakulta matematiky, fyziky a informatiky,
Univerzita Komenského v Bratislave

Abstrakt

Rozhodovanie je pre ¢loveka beznou kazdodennou ¢innostou. K spravnosti rozhodnutia vo velkej miere
prispieva jeho schopnost kriticky mysliet. Kritické myslenie je tiez neoddelitelnou sucastou Uspesného
rieSenia problému. V dnesnej dobe je preto kritické myslenie velmi Ziaduca kompetencia, ktord mozno
rozvijat uz v $kole, a to viacerymi spésobmi. Vhodnym prostriedkom sa javi aj tloha typu tiché video,
kedy je zadanim pre Studenta nahrat komentar k danému videu. Pri vhodnej volbe obsahu, poskytuje
tiché video studentovi okrem priestoru na uvazovanie o danom probléme, aj priestor na formulaciu
vlastnych myslienok. Za adekvatny obsah vtakomto pripade povazujeme videosekvenciu
zachytévajlcu situaciu z beZzného Zivota, ktord obycajne maju problém studenti vysvetlit z fyzikalneho
hladiska. Prispevok je zamerany na S$pecifikdciu kognitivnych zru€nosti kritického myslenia, ich
aplikaciu na proces tvorby komentara k tichému videu, a teda aj na ich rozvoj pomocou tichého videa.
Praktickad cast prispevku je venovana javove] analyze sledujlcej vyuZivanie kritického myslenia pri
tvorbe komentdrov ku konkrétnemu tichému videu.

Abstract

Decision-making is a common daily activity for every person. His ability of critical thinking contributes
greatly to the correctness of the decision. Critical thinking is also an integral part of successful problem
solving. Nowadays, therefore, critical thinking is a very desirable competence that can be developed
in school, in several ways. A suitable means for the development could be a silent video task, when
the part of the student’s work is to create and upload a comment on the video. With the right choice
of content, a silent video provides the student with space to think about the problem, as well as space
to formulate their own ideas. In that case, we consider that adequate video content could capture
a situation from everyday life, which students usually have trouble to explain from a physical point of
view. The paper focuses on the specification of cognitive skills of critical thinking, their application to
the process of creating a commentary on silent video, and thus also on their development using silent
video task. The practical part of the paper is devoted to a phenomenal analysis following the use of
critical thinking in creating comments on a specific silent video.

Klaéové slova / Keywords

Kritické myslenie, tiché video / Critical Thinking, Silent Video task
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DIDAKTICKA REKONSTRUKCIA TEMY ATOM A JEHO STRUKTURA

DIDACTICAL RECONSTRUCTION OF THE TOPIC ATOM AND ITS STRUCTURE

Dominika Koperova, Lubomir Held

Katedra chémie, Pedagogicka fakulta, Trnavska univerzita

Abstrakt

Na prepojeni makrosveta a mikrosveta stoji atdm, ktory dosahuje ,len” mikro (resp. submikrouroven),
ale vplyva na viditelné ineviditelné javy vo vsetkych odvetviach chémie azjeho nespravneho
uchopenia prameni mnozstvo mylnych koncepcii. Predstavenie atdmu na podkladoch tradi¢ného,
deduktivneho vyucovania sa vzhlfadom na Siroku paletu mylnych predstav javi ako nie prilis efektivne.
Cielom prispevku je predstavit didakticky zrekonstruovany obsah, a teda sekvenciu aktivit navrhnutu
na osvojenie problematiky atdmu a jeho Struktiry dominantne induktivnym sp6sobom pre ISCED 2.
RieSenim jednotlivych aktivit v Skolskych podmienkach sa Ziaci zoznamuju priamo inepriamo
s jednotlivymi casticami, z ktorych je atdm zloZzeny, a davaju ich do vzdjomnych suvislosti. Cez
zozndmenie sa srozlicnymi predstavami o atdme v historickom kontexte dospievajui k hladaniu
vhodnych analdgii a tvorbe vlastného modelu atému.

Abstract

The connection between the macroworld and microworld is based on an atom that reaches "only" the
micro (or submicro level) but affects the visible and invisible phenomena in all branches of chemistry.
The presentation of the atom based on traditional, deductive teaching does not seem to be very
effective as there is a wide range of misconceptions stemmed from incorrect view of content. The aim
of the contribution is to present the didactically reconstructed content through the sequence of
activities designed to master the concept of the atom and its structure in a dominantly inductive (or
IBSE) way at ISCED 2. Through individual activities at schools, students discover atomic particles
directly or indirectly and put them into mutual relations. The historical context of discovering of the
atom mentioned in activities helps students to look for suitable analogies of atomic structure and to
create their own mental model of atom.

Kli¢ova slova / Keywords

Didakticka rekonstrukcia, atdm / Didactical reconstruction, atom
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ROZVOJ KOMPETENCI V CHEMICKEM VZDELAVANI ZALOZENEM NA AKTIVNi CINNOSTI ZAKU

DEVELOPMENT OF COMPETENCES IN CHEMICAL EDUCATION BASED ON THE ACTIVE LEARNING OF PUPILS

Irena Chlebounova, Petr Smejkal

Katedra ucitelstvi a didaktiky biologie, Pfirodovédecka fakulta, Univerzita Karlova

Abstrakt

Prispévek sleduje posun v hledani odpovédi na vyzkumnou otazku ,Jak se Ize v jedné vyucovaci jednotce
vénovat studentlim s antagonistickym vztahem k chemii a soucasné tém motivovanym?“. Béhem tfi let
doktorského studia byl vyzkum veden zejména kvalitativnhim zplsobem podle metody Zakotvené teorie.
Z sirokého spektra aktivnich cinnosti studentl pfi vyuce chemie byly k hlubsSimu prizkumu vybrany
laboratorni prace (dale LP), které autorka postupné zavadéla do vsech roc¢nikd od sekundy po septimu
vybraného osmiletého gymnazia ve frekvenci 4 — 5 laboratornich praci za $kolni rok. Prace je vystavéna
na rozhovorech se skupinami studentl, na reflexnich dotaznicich vztahujicich se ke kazdé LP i
k celkovému pojeti vyuky chemie na tomto gymnaziu. Doplnéna je pre-testy a post-testy z kazdé LP,
které mapuji efektivitu LP. Ukazalo se, Ze v redIné vyuce neni mozné oddélit od sebe motivované (popf.
nadané) a nemotivované (popt. slabsi) studenty ve vztahu k chemii tak, aby méli samostatny program
podle svych potfeb. Struktura LP véetné pripravné hodiny a upeviiovaci hodiny byla tedy koncipovana
tak, aby v ni byl prostor pro potfeby obou skupin studentll. Jako nosné se ukazaly prvky badatelsky
orientované vyuky, bezpecné prostiedi, pratelskd atmosféra a prace s chybou spolu s formativnim
hodnocenim. V poslednim roce zasahla do ovérovani vysledk( distanéni vyuka. Zkusenosti s domacimi
LP mohou byt vyuzity jako naméty pro motivaci nadanych studentl i v prezenéni vyuce.

Abstract

The paper traces the progress in the search for an answer to the research question "How can teacher
satisfy needs of students with an antagonistic relationship to chemistry and at the same time the needs
of motivated students in one teaching unit?". During the three years of doctoral studies, the research
was conducted mainly in a qualitative way according to the methodology of Grounded Theory. From
a wide range of student's activities in learning chemistry, laboratory work (LW) was selected for in-deph
research. The author gradually introduced LWs into all grades from the second (13 year old) until
the seventh grade (19 year old) of the selected eight-year grammar school. The frequency was 4-5 LWs
per one school year. The study is built on interviews with groups of students, on reflective questionnaires
related to each LW and to the whole concept of teaching chemistry at this grammar school. It is
supplemented by pretests and posttests from each LW, which map the effectiveness of the LW. It turned
out that it is not possible in real teaching to separate motivated (gifted) and unmotivated (weaker)
students in relation to chemistry so that they have a separate program according to their needs.
The structure of the LW, including the preparation lesson and the fastening lesson, was therefore
designed to have space for the needs of both groups of students. Elements of Inquiry-based learning,
a safe environment, a friendly atmosphere and work with mistake, together with formative evaluation,
proved to be important. In the last year, distance learning has intervened in the verification of results.
Experiences with home LWs can be used as ideas for motivating gifted students in full-time teaching.

Kli¢ova slova / Keywords
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ALGORYTMIZACJA PISANIA | UZGADNIANIA ROWNAN REAKCJI CHEMICZNYCH

ALGORITHMIZATION OF WRITING AND RECOGNIZING EQUATIONS OF CHEMICAL REACTIONS

Danuta Jyz-Kuro$?, Matgorzata Nodzyriska?
124 Liceum Ogdlnoksztatcace im. Jana Pawta Il in Cracow

2Uniwersytet pedagogiczny, Krakow

Abstrakt

W zdobywaniu przez ucznidw umiejetnosci pisania rownan reakcji chemicznych wazna jest
indywidualizacja procesu ksztatcenia. Zrozumienie zapisu podstawowych réwnan reakcji chemicznych
ma duzy wptyw na dalszg edukacje chemiczng i wybdr tego przedmiotu jako wiodgcego w edukac;ji
w szkole ponadpodstawowe]. Gtdwnym celem pracy jest stworzenie (opracowanie i opisanie) nowej
metody i programu do pracy indywidualnej uczniéw poza szkoty, pozwalajgcego na efektywne
ksztatcenie umiejetnosci pisania réwnan reakcji chemicznych u uczniéw. Program pozwoli na
przesledzenie procesu myslowego ucznidw i zbadanie jaka algorytmizacja krokdw jest skuteczna
W opanowaniu tej umiejetnosci. Otrzymane wyniki majg zwiekszy¢ osiggniecie sukcesu edukacyjnego
U ucznidow i pozytywne postrzeganie chemii jako przedmiotu pozwalajgcego zdoby¢ dobrg prace
w dalszym Zyciu. Badania zostang przeprowadzone metodg analizy zapisdéw pracy ucznidow
zprogramem pod katem algorytmizacji pisania réwnan reakcji chemicznych w aktywnosci
pozalekcyjnej. W niniejszej pracy zostanie opracowana analiza jaka forma algorytmizacji pisania
rownan reakcji chemicznych pozwala uczniom opanowac skutecznie te umiejetnosé. Analiza ta bedzie
tworzona w oparciu o zapisy pracy ucznidw korzystajacych z programu na platformie internetowej.
Program bedzie ogdlnodostepny i darmowy dla uczniéw polskojezycznych na catym obszarze Polski
oraz za granicg. Badania beda trwaty przez 2 letni okres od udostepnienia programu.

Abstract

Individualization of the educational process is important in acquiring the ability to write chemical
equations by students. Understanding the notation of the basic equations of chemical reactions has
a great impact on the further education of chemistry and the selection of this subject as a leader in
education in secondary school. The main goal of the work is to create (develop and describe) a new
method and program for individual work of students outside the school, allowing for the effective
development of the ability to write chemical equations of reactions in students. The program will allow
you to trace the thought process of students and examine what algorithmization of steps is effective
in mastering this skill. The obtained results are to increase the educational success of students and
the positive perception of chemistry as a subject that allows them to get a good job later in life.
The research will be carried out by analyzing the records of students' work with the program in terms
of algorithmization of writing chemical equations in extracurricular activities. In this work, an analysis
will be made of what form of algorithmization of writing chemical equations allows students to
successfully master this skill. This analysis will be based on the work records of students using
the program on the online platform. The program will be open to the public and free of charge for
Polish-speaking students throughout Poland and abroad. The research will continue for a 2-year period
from the launch of the program.

16



VLIV ORGANIZACNICH PODMINEK NA EFEKTIVITU VYUKY CHEMIE NA ZAKLADNICH SKOLACH

INFLUENCE OF ORGANIZATIONAL CONDITIONS ON THE EFFECTIVENESS OF TEACHING CHEMISTRY IN
SCHOOLS

Anna Baprowska

PFirodovédecka fakulta, Univerzita Hradec Kralové, Ceska republika

Abstrakt

Hlavnim cilem disertacniho projektu je analyzovat efektivitu vyuziti soucasnych optimalizaénich metod
organizace prace (vyucovani a zejména uceni) ve vyuce chemie jako vSeobecné vzdélavaciho
predmétu. Pjde o analyzu proces(, jakymi jsou napf.: planovani a fizeni u¢ebniho ¢asu, optimalizace
vyuzivani metodickych materialQ, aplikace manaZerskych metod ve vyuce chemie apod.

Vyzkum pfirodnich véd na zakladni skole potvrdil hypotézu: Struktura a hierarchie pojmU v chemii se
liSi od hierarchie a struktury pojmu v jinych ptirodnich védach, a proto vyZaduje specifikace ¢asového
planovani.

Clanek predstavuje planovany vyzkumny projekt, ktery pfinasi tcinné planovani vyzkumu na vysledky
uceni

Abstract

The main purpose of the dissertation is to analyze the optimization of the use of current methods of
optimizing work organization in teaching chemistry. It will be the analysis of processes such as:
planning and management of teaching time, optimization of the use of methodological materials,
the use of management methods in teaching chemistry, etc.

Research for science in primary school confirmed the hypothesis: The structure and hierarchy of
concepts in chemistry is different from the hierarchy and structure of concepts in other natural
sciences, and therefore requires time planning specifications. Because ignorance of earlier parties cut
off access to funding for science. As a result of the analysis of the correlation of individual areas of
science education in primary school, it can be concluded that teaching other classes of earlier issues
does not have the mastery of concepts from other areas of education.

The article presents a planned research project that brings the effects of research planning on learning
outcomes.

Kli¢ova slova / Keywords

Vyzkumné nastroje, fizeni ¢asu, chemie / Research tools, time management, chemistry
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INTEGROVANA VYUKA NA GYMNAZIiCH V CESKE REPUBLICE

INTEGRATED TEACHING IN GRAMMAR SCHOOLS IN THE CZECH REPUBLIC

Markéta Bartoriova!, Dana Kri¢falusi?
IKatedra uditelstvi a didaktiky chemie, PFirodovédecka fakulta, Univerzita Karlova

2Katedra chemie, Pfirodovédecka fakulta, Ostravska univerzita

Abstrakt

Integrovand vyuka je chdpana jako vyuka, ve které jsou propojovany vzdélavaci obsahy predmétd,
pfi¢emz integrovany vzdélavaci obsah sleduje cile viech integrovanych pfedmétd. ! Realizuje
mezipredmétové vztahy, propojuje teoretické cinnosti s praktickymi, a to v nasledujicich hlavnich
formach: 1. integrované predméty nebo kurzy; 2. moduly nebo témata zarazované jako soucast vice
predmétd; 3. projekty spojujici poznatky z vice predméti s praktickymi zkusenostmi a produktivnimi
¢innostmi; 4. integrované dny, kdy celd 3kola realizuje jedno spole¢né téma. ' Realizuji uéitelé
strednich skol ve svych hodindch integrovanou vyuku? Jakou formou ji realizuji? Jaké zdroje vyuZivaji
pro pfipravu integrované vyuky? Jaké jsou divody pro nerealizaci integrované vyuky? Na tyto otazky
jsme hledaly odpovéd pomoci online dotaznikového Setfeni, kterého se zucastnilo 993 ucitell
sttednich $kol z celé Ceské republiky. Vzhledem k zaméFeni disertaéni prace na realizaci integrované
vyuky na gymnaziich bylo provedeno srovnani odpovédi uciteld gymnazii s celorepublikovym
primérem, které je v prispévku prezentovano. Jako jeden z hlavnich divod( nerealizace integrované
vyuky na SS v CR uvadégji ucitelé nedostatek vhodnych materidld. V ptispévku je komentovéna
modelova struktura vytvareného modulu, se kterym mohou ucitelé pfi integrované vyuce pracovat.

Abstract

Integrated teaching is understood as teaching in which the educational contents of subjects are
interconnected, while the integrated educational content follows the goals of all integrated subjects. !
It implements interdisciplinary relationships and connects theoretical and practical activities in
following forms: 1. integrated subjects or courses; 2. modules or topics included as a part of several
subjects; 3. projects that connect knowledge from more subjects with practical experiences and
productive activities; 4. integrated days when the whole school is realizing one common topic. ?
Do secondary school teachers implement integrated teaching into their lessons? In which form do they
implement jt? Which sources do they use for the preparation of integrated teaching? What are
the reasons for not implementing integrated teaching? We were searching for the answers using online
guestionnaire. A total of 993 secondary school teachers from the whole Czech Republic was
participating in the questionnaire. Due to the focus of the dissertation thesis on the implementation
of integrated teaching in grammar schools, grammar school teachers answers comparison with
nationwide average was made and is presented in the contribution. According to teachers one of
the main reasons for not implementing integrated teaching into lessons in secondary schools in
the Czech Republic is lack of suitable materials. A model structure of created module, that can teachers
work with in their lessons is commented in the contribution.
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POSTOJE UCITELU A ZAKU K VYUCE PRIRODOVEDNYCH TEMAT — PRIPADOVE STUDIE

TEACHERS’ AND STUDENTS’ ATTITUDES TOWARDS SCIENCE TOPICS — CASE STUDIES

Iva Bilkova Metelkova?!, Martin Rusek?
IKatedra uditelstvi a didaktiky chemie, PFirodovédeckd fakulta, Univerzita Karlova

2Katedra chemie a didaktiky chemie, Pedagogicka fakulta, Univerzita Karlova

Abstrakt

V prispévku jsou detailné predstaveny pfipadové studie sledujici pribéh vyuky ptirodovédnych témat
ve tfidach patého roc¢niku zakladnich skol. Pozorovani vyuky jsou triangulovana s odpovédmi uditel( a
Zakd na polozky dotaznikl zamérenych na postoje k vyuce prirodovédnych témat a také s Uspésnosti
zakl pfi reseni problémovych dloh. K mapovani postojl jak uciteld tak zakl byly vyuZity jiZz existujici
vyzkumné nastroje. V pfipadé postojl uciteld se jedna o dotaznik Dimensions of Attitudes towards
Science (DAS). Dotaznik pro zjistovani postoju zakl k pfirodovédé ve skole byl sestaven z polozek
obsaZenych v postojovém dotazniku mezinarodniho Setfeni TIMSS. Pro mapovani schopnosti Zaka resit
problémy byly vyuzity pfirodovédné zamérené ulohy TIMSS. Vysledky ukazuji na pozitivni postoje
ucitell i Zaka k prirodovédnym tématlm a jejich vyuce. V Uspésnosti zakl pfi feSeni prirodovédnych
problémovych uUloh vsak neni tento pozitivni trend tak jednoznaény. Mozné dlvody popsané situace
jsou diskutovany v prispévku.

Abstract

The paper presents case studies in detail. Teaching science topics in the fifth grade classes of
elementary schools was observed. Teaching observations are triangulated with teachers’ and pupils’
answers to the items of questionnaires focused on attitudes towards (teaching of) science topics and
also with pupils’ results in problem solving tasks. Existing research tools for mapping teachers’ either
pupils’ attitudes were used. Dimensions of Attitudes towards Science (DAS) questionnaire were
appropriate for mapping teachers' attitudes towards teaching science. The questionnaire for
determining pupils' attitudes towards science at school was compiled with the items contained in
TIMSS international survey attitude questionnaire. The set of tasks for mapping students' problem
solving skills was compiled from TIMSS’ tasks. The results show positive attitudes of teachers and
students towards science topics and their teaching. Pupils’ success in solving science problem tasks is
not so clearly positive. Possible reasons of described education reality are discussed in the conference
contribution.

Kli¢ova slova / Keywords
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UROVEN PRIRODOVEDNEJ GRAMOTNOSTI ZIAKOV PRVEHO STUPNA ZAKLADNYCH SKOL

NATURAL SCIENTIFIC LITERACY LEVEL OF PUPILS AT THE FIRST STAGE IN PRIMARY SCHOOLS

Miroslava Jure¢kova?, Jarmila Kmetova?
IKatedra elementdarnej a predskolskej pedagogiky, Pedagogicka fakulta, Univerzita Mateja Bela

2Katedra chémie, Fakulta prirodnych vied, Univerzita Mateja Bela

Abstrakt

Prirodovedné vzdeldvanie ma u Ziakov prostrednictvom vlastného skiimania a objavovania prirodnych
zakonov vytvorit zaujem o prirodu. Suéastou prirodovedného vzdeldvania je aj Uroven prirodovednej
gramotnosti Ziaka. Prirodovedna gramotnost je definovanad ako individudlna schopnost jedinca
vykondvat praktické aktivity, pri ktorych vyuZiva nadobudnuté vedomosti na objasnenie a
porozumenie zakladnych poznatkov o prirode, ktoré vie nasledne aplikovat do redlnych situdcii
v Zivote. Na zaklade vysledkov medzindrodnych merani prirodovednej gramotnosti, vratane TIMSS a
PISA, slovenski Ziaci nedosahuju ani priemernu droven. Jednou z mozZnosti zlepSenia terajSej Urovne
prirodovednej gramotnosti Ziakov je vratit prirodovednému vzdeldvaniu zasliZzenl pozornost
prostrednictvom badatelsky orientovanych aktivit. Cieflom nasho vyskumu je zhodnotit sucasny stav
urovne prirodovednej gramotnosti ziakov tretieho roénika primarneho vzdeldvania a upriamit
pozornost na vyznam a délezZitost vyucovania prirodovedy na zakladnych skolach. Na zéklade merani a
ziskanych vysledkov Urovne vedomosti a experimentalnych zrucnosti Ziakov prebieha vyskum, ktory je
zamerany na vyucCovanie prirodovedy prostrednictvom bdadatelsky orientovaného vyucovania.
Vysledky zrealizovaného merania su vychodiskovymi informdciami pre ndvrh experimentalnych aktivit,
ktorych zaradenie do vyucby je predpokladom pre zvySenie Urovne prirodovednej gramotnosti Ziakov
primarnej edukacie. Ciefovou skupinou vyskumu su okrem Ziakov aj ucitelia, u ktorych bol ako vyskuma
metdda vyuZity dotaznik. Pre ziskanie spatnej vazby a zmeranie zvySenia Urovne experimentalnych
zruénosti Ziakov vyuzijeme ako vyskumni metddu pedagogicky experiment.

Abstract

The interest of natural scientific laws in the case of the first stage pupils should be awakened by their
own research and exploration. This fact is considered to be the main objective of natural scientific
education. The natural scientific literacy level is a part of natural scientific schooling as well. Natural
scientific literacy is defined as the individual’s ability to perform practical activities which require the
usage of acquired knowledge for clarification and comprehension of natural basic findings. It is
generally assumed that the pupils are subsequently able to apply them in real life situations. Based on
results of natural scientific literacy measurements, including TIMSS and PISA, Slovak pupils do not even
reach the average level. One of the options how to improve the natural scientific literacy level of pupils
is to bring back due attention by the means of research- oriented activities. The aim of our research is
evaluation of current natural scientific literacy in the third year pupils’ case of primary education and
drawing attention to the importance and the special role of nature science education at primary
schools. Based on measurements and gained results of knowledge level and pupils’ experimental skills,
the carried out research is supposed to show the relevance of primary natural science teaching by
the means of research- oriented teaching. The results of the carried out measurement are essential
scrutiny for the experimental activities’ proposal. Their inclusion into teaching process is
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an assumption for enhancing of natural scientific literacy level of primary schooling pupils. Apart from
pupils, the target group were also teachers. What refers to them, the questionnaire was the applied
research method. The pedagogical experiment is meant to be applied as a research method to gain
the feedback and to measure enhancing of pupils’ experimental skill level.

Kli¢ova slova / Keywords

Prirodovedna gramotnost. Experimentalne zru¢nosti. Primarne vzdelavanie / Natural Scientific
Literacy. Experimental Skills. Primary Education

22



MUZEJNi DIDAKTIKA A VYUKA CHEMIE JAKO VSEOBECNE-VZDELAVACIHO PREDMETU

MUSEUM DIDACTICS AND ITS IMPLEMENTATION IN GENERAL CHEMISTRY EDUCATION

Lenka Rybarikova, Martin Bilek

Department of chemistry and chemistry education, Faculty of Education, Charles University, Prague,
Czech Republic

Abstrakt

Muzejni didaktice neni dosud vénovana v pfirodovédném vzdéldvani dostatecna pozornost, a to jak
v praktické vyuce, tak v pripravé uditeld. Muzea mohou dopomoci ke zatraktivnéni vyuky chemie a
dalSich pfirodnich véd, které nejsou mezi zaky a studenty v sekundarnim vzdélavani stale pfilis
popularni. Potencial muzei dosud neni zcela vyuzit, i kdyZ soucasna kurikuldrni politika nabizi fadu
moznosti, jak je zahrnout do skolnich vzdélavacich program(. Hlavnim cilem diserta¢niho projektu,
zabyvajiciho se muzejni didaktikou, je analyza moznosti a limitl vyuZiti muzejnich expozic ve vyuce
chemie jako vieobecné vzdélavaciho predmétu na zdkladnich a stfednich skolach. V prvni fazi vyzkumu
byla provedena reserse literatury, ktera se vénuje muzejni didaktice se zamérenim na pfirodovédné a
zejména chemické vzdélavani. ReSerse je zamérena na odborné publikace tuzemskych i zahrani¢nich
autorll za poslednich dvacet let, evidované v databazich Web of Science, Scopus, Google Scholar,
Katalog Narodni knihovny CR a Theses — Vysokogkolské kvalifikacni prace. Z reerse literatury bylo
vyselektovano 37 publikaci, které budou v dalSim kroku podrobeny obsahové analyze. Jeji vysledky
budou vyuzity pro nastaveni vyzkumného designu disertaéniho projektu.

Abstract

In science education not enough attention is paid to museum didactics. It's a problem in practical
teaching and teacher training, too. Many pupils and students in secondary education do not like
science and chemistry, too, and museums can help make it more attractive for them. We are not used
to this potential of museums, although actual curricular policy offers a lot of options for including them
in school education program. The main goal of the dissertation project which is interested in museum
didactics is to analyze the possibilities and limits of the use of museum exhibits in the teaching of
chemistry as a general educational subject at secondary schools. In the first phase of the research,
a literature search was realized. The search is focused on museum didactics and a science and
especially chemical education. Specialized publications of domestic and foreign authors over the last
twenty years are selected. These specialized publications are registered in databases Web of Science,
Scopus, Google Scholar, National Library Catalogue of Czech Republic and Theses. Thirty-seven
publications are selected from the literature search. These publications will be used for content
analyses in the next step. The results of the content analyses will be used for determination to
the research design of the dissertation project.

Kli¢ova slova / Keywords
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VYUZITIE PRACOVNEHO LISTU PRI IMPLEMENTACI VYNALEZCOVSKY ORIENTOVANEHO ZIACKEHO
PROJEKTU DO VYUCOVANIA FYZIKY

USE OF A WORKSHEET IN THE IMPLEMENTATION OF AN INVENTON ORIENTED STUDENT PROJECT
INTO PHYSICS TEACHING

Milan Kovac, Peter Demkanin

Katedra didaktiky matematiky, fyziky a informatiky, Fakulta matematiky, fyziky a informatiky,
Univerzita Komenského v Bratislave

Abstrakt

Vynalezcovsky orientovany Ziacky projekt je forma vyucovania pri ktorej Ziaci pracuju v timoch na
tvorbe vyuzitelného produktu. Ciel projektu si Ziaci vyberaju samy a jeho tvorba si ¢asto-krat vyzaduje
multidisciplindrny pristup. Pre udlitela je takdto forma vyucovania narocna. Aby bol takyto projekt
implementovatelny do vyucovania fyziky, je potrebné realizovat ho tak, aby bola praca uditela
ulahcena. To je moiné zabezpelit dobrym, prehladnym a zrozumitelnym pracovnym listom, ktory
Ziakov vedie pri ich samostatnej praci. V prispevku prezentujeme prvd verziu nami navrhnutého
pracovné listu a skdsenosti s jeho vyuzitim pri realizcii spomenutych projektov. Pracovny list prejde
dvoma fazami v ramci vyskumu vyvojom. Skdsenosti a poznatky z prvej iteracie vyuzijeme pri ndvrhu
vylepsenej verzie pracovného listu.

Abstract

An inventor-oriented student project is a form of teaching in which students work in teams to create
a usable product. Students choose the goal of the project themselves and its creation often requires
a multidisciplinary approach. This form of teaching is laborious for the teacher. For such a project to
be implementable in the teaching of physics, it is necessary to implement it in such a way that the work
of the teacher is supported. This can be ensured by a good, clear and comprehensible worksheet,
which guides students in their independent work. In the article we present the first version of
worksheet and experience with its use in the implementation of the projects. The worksheet will go
through two phases of design-based research. We will use the experience and knowledge from the first
iteration to design an improved version of the worksheet.
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EFEKTYWNOSC NAUCZANIA CHEMII UCZNIA Z TRUDNOSCIAMI W NAUCE

EFFECTIVENESS OF TEACHING CHEMISTRY TO A STUDENT WITH LEARNING DIFFICULTIES

Wioleta Kopek-Putata

Univerzita Hradec Kralové, Prirodovédecka fakulta, Katedra chemie

Abstrakt

Chemia jest uwazana przez ucznidéw i studentdw za przedmiot sprawiajgcy trudnosci. Szczegdlne
trudnosci generuje on m. in. uczniom z orzeczonymi dysfunkcjami lub trudnosciami w nauce.

W celu znalezienia optymalnych sposobdw pracy dla ucznia posiadajgcego orzeczone przez Poradnie
Psychologiczno-Pedagogiczne specyficzne trudnosci w nauce przeprowadzono badania. Badania
przeprowadzono w obrebie dwdch kluczowych dla nauczania i uczenia sie chemii obszarach: réwnania
reakcji chemicznych i laboratorium chemiczne przy pomocy studium przypadku.

Celem badan byto znalezienie najbardziej optymalnych dla ucznia sposobdw pracy z 6 zastosowanych
w kazdym zagadnieniu. Dodatkowo badano réwniez preferencje ucznia na temat sposobdéw pracy
w poszczegdlnych obszarach. Artykut prezentuje kompleksowe wyniki osiggniete przez ucznia oraz
wskazuje, ze najbardziej skuteczne i preferowane sg przez ucznia aktywizujgce sposoby pracy.

Abstract

Chemistry is considered by students to be a problematic subject. He causes particular difficulties,
among others students with dysfunctions in chemistry lessons.

Research was conducted in order to find the optimal methods and forms of working for students with
specific learning difficulties assessed by Psychological and Pedagogical Counseling Centers. Research
was carried out in two key areas for teaching and learning chemistry: the equation of chemical
reactions and the chemical laboratory with a case study.

The aim of the research was to find the most optimal ways of working for the student out of 6 methods
used in each problem. In addition, the student's preferences regarding the ways of working in
particular areas were also examined. The article presents comprehensive results achieved by
the student and indicates the most effective and preferred by the student activating ways of working.

Kli¢ova slova / Keywords
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MOZNOSTI ROZVOJE PROFESNIHO VIDENI BUDOUCICH UCITELU CHEMIE

POTENTIAL OF PRE-SERVICE CHEMISTRY TEACHERS’ PROFESSIONAL VISION DEVELOPMENT

Linda Honskusovd, Martin Rusek

Katedra chemie a didaktiky chemie, Pedagogicka fakulta, Univerzita Karlova

Abstrakt

Ptispévek je zaméren na postup dizertacni prace, tj. schopnost ucitele reflektovat vyuku jako jeden ze
zakladnich atributl, které zvysuji kvalitu vyuky. Kvalitné analyzovat vzdéldvaci situace u budoucich
nebo zacinajicich ucitell je podstatné nejen pro jejich rozhodnuti o budouci praxi, ale také pro vlastni
zpétnou vazbu. Jednim ze zplsobd, jak Ize tuto schopnost rozvijet, je prohlubovani profesniho vidéni
(Goodwin, 1994; Lefstein & Snell, 2011). Koncept profesniho vidéni ucitell se v poslednich letech stal
intenzivné zkoumanou problematikou. V ¢eskych podminkach bylo profesni vidéni zkoumano pouze
u (budoucich) ucitell anglického jazyka, matematiky, biologie a u uditelstvi pro materské skoly, nikoliv
vsak u (budoucich) ucitelll chemie. Dizertac¢ni prace proto cili na toto prazdné misto. V rdmci prace je
zkouman vliv reflektivnich praxi na schopnost student( zpracovavat reflexe vyucovacich hodin, vliv na
sebehodnoceni jejich schopnosti sledovat vyuku a také vliv ptipadnych intervenci béhem kurzu. Tato
zjisténi poslouzi ke zménam pojeti reflektivnich praxi a také prispéji k poznani, jak kultivovat profesni
vidéni budoucich uciteld.

Abstract

This contribution focuses on the doctoral thesis, ie the teacher's ability to reflect on teaching as one of
the basic attributes that increase the quality of teaching. Highly developed ability to analyze
educational situations by pre-service chemistry teachers is essential not only for their decision on
future profession but also for their own feedback. One way in which this ability can be developed is to
deepen professional vision (Goodwin, 1994; Lefstein & Snell, 2011). The concept of teachers’
professional vision has become an intensely researched issue in recent years. In Czech conditions,
professional vision was examined only with (pre-serivce) English teachers mathematics biology and
nursery prospective teachers, but not with (pre-service) chemistry teachers. The doctoral thesis
therefore aims at this empty space. The work examines the impact of reflective practices on
the students’ ability to process the reflection of lessons, the impact on self-efficacy and the impact of
possible interventions during the course. These findings will serve to change the concepts of reflective
practices and also contribute to understanding how to cultivate the professional vision of future
teachers.
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PORTFOLIO UCITELE CHEMIE A JEHO ROLE V RAMCI PROFESNIHO ROZVOJE

PROFESSIONAL PORTFOLIO OF CHEMISTRY TEACHER AND ITS ROLE IN PROFESSIONAL DEVELOPMENT

Adéla Matouskova

Katedra ucitelstvi a didaktiky chemie, Pfirodovédecka fakulta, Univerzita Karlova

Abstrakt

Nékteré vyzkumy ukazuji, Ze ucitelé v Ceské republice nemaji na rozdil od uciteld v zahranigi
dostatecnou podporu pro profesni rozvoj. Jednim z moznych nastrojd pro jeho podporu, jez funguje
v fadé zemi, je profesni portfolio ucitele. Snahy o zavedeni tohoto nastroje v ramci kariérniho systému
vSak byly v minulosti zamitnuty. Prispévek predstavuje disertacni projekt, ktery se problematikou
profesnich portfolii ucitell zabyva. Zahrnuje teoreticka vychodiska prace, cile, vyzkumné otazky a
design vyzkumu. Pozornost je vénovéna také predikci vyvoje profesnich portfolii v Ceské republice.

Abstract

There is some research that indicate that teachers in the Czech Republic, unlike teachers abroad, do
not have sufficient support for professional development. One of the possible tools to support it, which
works in many countries, is the professional teaching portfolio. However, efforts to introduce this tool
within the career system have been rejected in the past. The paper presents a dissertation project that
deals with the issue of teachers' professional portfolios. It includes theoretical background of the work,
main goals, research questions and research design. It also pays attention to the prediction of
the development of professional portfolios in the Czech Republic.
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INFORMACNI ZDROJE VE VYUCE CHEMIE

INFORMATION RESOURCES IN CHEMISTRY

Jakub Rezndk, Hana Ctrnactova

Katedra ucitelstvi a didaktiky chemie, Pfirodovédecka fakulta, Univerzita Karlova

Abstrakt

Prispévek se zabyva vyuZivanim informacnich zdroji ve vyuce chemie. Schopnost pracovat
s informacnimi zdroji je z pohledu ramcovych vzdélavacich program(l nezbytnou soucasti vzdélavani
na zakladnich a stfednich skolach nejen v chemii, ale i v ostatnich predmétech. Technologicky rozvoj
v 21. stoleti a s nim souvisejici rozsiteni internetového pripojeni v pocitacich a v mobilnich zafizenich
ma za nasledek vyrazné zjednoduseni pristupu Zakd k informacim a v disledku vede k vyznamnému
zvys$eni vyuziti elektronickych informacnich zdroju.

Cilem tohoto vyzkumu je zjistit, jaké jsou preference Zakl a uciteld ve vztahu k vyuZivani tisténych a
elektronickych informacnich zdrojd, zjistit, které informacni zdroje jsou Zakiim doporucovany a které
informacni zdroje Zaci redIné pouzivaji.

V ¢lanku jsou definovany zakladni pojmy tykajici se informacnich zdroja a jsou obsazeny rozbory RVP a
vyuZiti internetu Zaky. Clanek také shrnuje dopady online vyuky béhem pandemie Covid-19 na
vyuzivani informacnich zdroju.

Abstract

This contribution is focused on usage of information resources in Chemistry. Curriculum frameworks
consider ability to work with information resource as essential part of primary and secondary
education in Chemistry and other subjects. Technological advancement during 21 century and wide
spread of internet connection in computers and mobile devices are causes of easier access to
information and this simplification leads to higher usage of electronic information resources.

Main objectives of this research are establishing preferences of pupils and teachers in using print and
electronic information resources and find out which information sources are recommended by
teachers and which are used by pupils.

This paper defines main concepts of information sources and contains analysis of RVP and statistics of
pupils’ usage of internet. This paper also summarises impact of online teaching during Covid-19
pandemic on usage of information resources.

Kli¢ova slova / Keywords
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SOUCASNA SITUACE VYUZiVANIi POCITACOVYCH MODELU NA PODPORU VYUKY REDOXNICH DEJU

CURRENT SITUATION OF THE USE OF COMPUTER MODELS TO SUPPORT THE TEACHING OF REDOX
REACTIONS

Hana Henychové?, Veronika Machkova?
IKatedra chemie a didaktiky chemie, Pedagogicka fakulta, Univerzita Karlova

2Katedra chemie, Pfirodovédecka fakulta, Univerzita Hradec Kralové

Abstrakt

Simulace se stavaji stale dostupné;jSimi prostredky pro ndzorné zprostredkovani pfirodovédného uciva.
Zaktm umoznuji lepsi vhled do redlného systému a jeho pochopeni a uciteldm nabizi nové moznosti
podpory vyuky. Prispévek je zaméfen na mapovani situace vyuzivani pocitacovych modell na podporu
vyuky redoxnich déjd. Pro ucely resSerse byly jako klicova slova pouZity terminy pocitacové modely,
animace, simulace a vizualizace. Vyhleddvany a dale analyzovany byly studie publikované v anglickém
jazyce v letech 2000 a7 2019 v databazi Web of Science. Do analyzy bylo zafazeno 559 vysledkd. Zavéry
analyzy ukazuji, ze zdjem o vyzkum v této oblasti postupné roste. Nejcastéji jsou cilovou skupinou
provedenych vyzkum studenti na vysokoskolské trovni predevsim technického zaméreni a tematické
zaméreni vyzkum( sméruje do oblasti pochopeni oxida¢né redukénich déja na mikroskopické Urovni
poznatkll. V zavérech studii je zminovan pozitivni vliv na vysledky Zakd pfi vyuce s podporou
pocitacovych modeld. Dalsi vyzkum v oblasti vzdélavani oxidacné redukénich déjd je potreba provést
u zakl na stfedoskolské a zakladni Urovni.

Abstract

Simulations are becoming increasingly available as a means of illustrating the science curriculum. They
give pupils a better insight into and understanding of the real system and offer teachers new
opportunities to support teaching. The paper focuses on mapping the situation of using computer
models to support the teaching of redox processes. For the purposes of the search, the terms computer
models, animation, simulation and visualization were used as keywords. Studies published in English
between 2000 and 2019 in the Web of Science database were searched for and further analyzed.
559 results were included in the analysis. The conclusions of the analysis show that interest in research
in this area is gradually growing. Most often, the target group of the research is students at
the university level, mainly of a technical focus, and the thematic focus of the research is directed to
the area of understanding oxidation-reduction processes at the microscopic level of knowledge.
The conclusions of the studies mention a positive effect on the students results of teaching with
the support of computer models. Further research in the field of education of redox processes needs
to be carried out for pupils at secondary and primary level.
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VLIV VYUKOVYCH ANIMACIi NA MOTIVACI A STUDIINI VYSLEDKY ZAKU — REALIZACE
PEDAGOGICKEHO EXPERIMENTU

THE INLUENCE OF EDUCATIONAL ANIMATIONS TO PUPIL’S MOTIVATION AND ACADEMIC
PERFORMANCE — REALIZATION OF PEDAGOGICAL EXPERIMENT

David Sarboch, Milada Tepla

Katedra ucitelstvi a didaktiky chemie, Pfirodovédecka fakulta, Univerzita Karlova v Praze

Abstrakt

Tento prispévek prezentuje metodologii a vysledky pedagogického experimentu, jehoZ cilem bylo
zjistit vliv vyukovych interaktivnich a interdisciplinarnich animaci na motivaci a studijni vysledky zaka.

Autoti mnoha studii stejné jako tvirci statnich a nadnarodnich vzdélavacich strategii volaji po pfechodu
z tradi¢ni vyuky na vyuku vice aktivizujici Zaky (Ainsworth & kol., 2004; Barak, 2011; Hoffler & Schwarz,
2011). Navic by tyto metody mély posilit Zaklv pozitivni vztah k interdisciplinarnimu charakteru
ucebniho obsahu (Ainsworth a kol., 2004; Barak, 2011; Berney & Bétrancourt, 2016). V roce 2019 byla
v Ceské republice provedena pilotni studie, ktera zkoumala vliv vyukové animace na motivaci a studijni
vysledky Zaka. Vysledky hovotily jasné ve prospéch vyuky s animacemi na rozdil od té tradi¢ni (pouZiti
statické grafiky a vykladu). Na zakladé vysledk( pilotni studie byl v druhé poloviné roku 2019 a
zacatkem roku 2020 proveden pedagogicky experiment. Toho se zucastnily 4 stfedni Skoly, 3 prazské
a 1 mimoprazska, s celkovym poctem cca 150 Zak(. Na kazdé Skole byly stanoveny dvé skupiny: jedna
kontrolni, ve které ucitel prezentoval ucivo tradi¢nim zplUsobem (vyklad, staticka grafika bez pouziti
videi ¢i animaci), a skupina experimentalni, kde tentyZ ucitel pracoval pfi vyuce s pfedem vybranymi
animacemi. VSechny pouZivané animace byly vytvofeny v animacnim programu Adobe Flash na
Katedre ucitelstvi a didaktiky chemie, PfF UK a zabyvaly se ndsledujicimi tématy: Fotosyntéza, Traveni
v lidském téle a Metabolismus. Ke zjistovani vlivli animaci na motivaci zakl byly pouZity dva typy
dotaznik: MSLQ (Motivated Strategies for Learning Questionnaire) a IMI (Intrinsic Motivation
Inventory). Pro porovnani vysledkd znalostnich a dovednostnich vlivli na Zaky byly pouZity pre-testy a
post-testy pripravené pro dany tematicky celek.

Predbézné vysledky ukazuji, Ze Zaci v experimentdlni skupiné byly vice motivovani a jejich studijni
vysledky byly vyssi, nez motivace a ziskané znalosti a dovednosti Zak( skupiny kontrolni.

Abstract

This contribution presents the pedagogical experiment that was held in order to find out the influence
of educational animations on pupils’ motivation and academic performance gained during use of
interactive and interdisciplinary animations.

The authors of many research studies as well as the creators of the state educational strategies claim
that nowadays a transition from a traditional way of teaching to the activating methods is needed
(Ainsworth et al., 2004; Barak, 2011; Hoffler & Schwarz, 2011). Furthermore, these methods should
emphasize a pupils’ positive relation to the interdisciplinary nature of the learning content (Ainsworth
a kol., 2004; Barak, 2011; Berney & Bétrancourt, 2016). In 2019 a pilot study was held in the Czech
Republic investigating the influence of animation on the pupils’ motivation and academic performance.
The results were in favour of using animations during the educational process. Based on the pilot study
results, a pedagogical experiment was conducted at the end of 2019 and the beginning of 2020. Four
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secondary schools took place in this research, three of them placed in Prague, with a total of about
150 respondents. Two groups of pupils were settled at every school: the control group, where the
content was presented in a traditional way (static graphic, no use of videos or animations), and the
experimental one, where the same teacher used preselected animations during the lessons. All
selected animations were created in Adobe Flash programme at the Department of teaching and
didactics of chemistry at the Faculty of Science, Charles University, Prague and processed the following
topics: Photosynthesis, Digestion in human body and Metabolism. In order to find out the influence of
animations to pupils’ motivation, two types of questionnaires were used: MSLQ (Motivated Strategies
for Learning Questionnaire) and IMI (Intrinsic Motivation Inventory). To compare the academic
performance of both the experimental and the control groups, pre-Tests and post-Tests, prepared for
each topic, were handled in.

According to the preliminary results, the pupils of experimental group were more motivated and
achieved better academic performance than those of the control group.

Kli¢ova slova / Keywords
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POSOUZENi JEDNOSEMESTRALNIHO BAKALARSKEHO KURZU OBECNE FYZIKY NA TECHNICKYCH
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UNIVERSITIES
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Abstrakt

V poslednich nékolika letech dostala vysokoskolska vyuka fyziky na univerzitdch v Ceské republice
mnohych zmén. Casto se redukovala ji vyélenénd ¢asova dotace, a to i na $koldch s technickym
zaméfenim. Tento proces zavedl nékteré akreditované studijni programy az k osamocenému
jednosemestralnimu kurzu obecné fyziky. Naroky, na jednosemestralni kurz kladené, se pro mnohé
studenty ukazuji jako tézko vstrebatelné. Je tedy jenom pfirozené, Ze za takovychto podminek, mize
byt ve vysledku proces vzdélavani fyziky velmi neefektivni a pro mnohé studenty odrazujici. V Uvodu
pfispévku bude zmapovan vyvoj vyuky fyziky na FCHT Univerzity Pardubice v poslednich nékolika
letech. Hlavnim tématem pak bude posouzeni stdvajicich, dale pak navrZeni a vytvofeni novych,
vhodnych néstroji a postupl vedoucich k zefektivnéni vyuky fyziky. Cilené je pfirozenéjsi zaclenéni
pfedmétu fyzika do rlznych studijnich programd a v neposledni fadé zlepseni vztahu studentl
k tomuto predmétu.

Abstract

In the last few years, teaching of physics at Czech universities has undergone many changes. The time
allocated for this subject was gradually reduced, even in schools with a technical or technological focus.
Consequently, it turned out that several of newly accredited or re-accredited study programs adopted
a single-semester course of general physics instead of previously widespread four-semester course.
On the other hand, persisting demands placed on the students during the time limited single-semester
course prove to be rather difficult for many of them to absorb. Under such conditions, the present
physics education can be very inefficient and discouraging for many undergraduate students. Our
contribution maps the evolution of general physics curriculum at Faculty of Chemical Technology in
the University of Pardubice in the last few years. Additionally, we are considering existing, as well as
newly designed, tools leading to more efficient teaching of physics. Our overall goal is a natural
integration of the subject of physics into the variously specialized study programs supporting
a reinforcement of students' relationship to this subject.

Kli¢ova slova / Keywords

Nastroje pro zefektivnéni vyuky fyziky, jednosemestralni kurz fyziky, vyuka fyziky na réznych oborech
na vysokych skolach / Tools for streamlining physics teaching, one-semester course in physics,
teaching physics in various fields at universities
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“PROBLEMATICKE“ PARTIE STREDOSKOLSKE CHEMIE VYPLYVAJICi Z ANALYZY PRIJIMACIHO RIiZENi
NA PRIRODOVEDECKOU FAKULTU UNIVERZITY KARLOVY V PRAZE

THE “DIFFICULT“ CHAPTERS OF HIGH-SCHOOL CHEMISTRY BASED ON THE ANALYSIS OF ENTRANCE
PROCEDURE AT THE FACULTY OF SCIENCE, CHARLES UNIVERSITY IN PRAGUE

Martin Sramek, Milada Tepla

Katedra ucitelstvi a didaktiky chemie, Pfirodovédecka fakulta, Univerzita Karlova

Abstrakt

Prvnim cilem tohoto pfispévku je seznamit ¢tenare s predikéni validitou jednotlivych kritérii (zndmky
na stredni skole, vysledky prijimaci zkousky, ...) pfi vybéru uchazecl ke studiu na vysoké skoly. Dalsim
cilem je podrobit jeden z téchto prediktorl (oborovy test) hlubsi analyze na prikladové studii.

Predikéni validita jednotlivych prediktorll akademického uspéchu byla zhodnocena na zakladé
drivéjsich analyz, jejichZ vysledky byly porovnany a shrnuty ve spolecny zavér. Dale byla provedena
podrobna analyza oborovych testl z chemie, které byly soucasti prijimaciho fizeni na Pfirodovédeckou
fakultu Univerzity Karlovy v letech 2016 az 2019. U jednotlivych testl byla provedena polozkova
analyza a byly vypocteny zakladni parametry jednotlivych uloh, podle kterych byly jednotlivé polozky
zafazeny do tematickych celk(l. Na zakladé této analyzy bylo vybrano celkem 11 tematickych celkd, ve
kterych alespon jedna uloha méla uspésnost nizsi nez 0,3. Bylo provedeno porovnani parametrt
jednotlivych poloZek s ostatnimi (v ramci daného tématu i napfi¢ tématy) a byla odhadnuta mozna
pric¢ina obtiZznosti dané ulohy. Vysledné zavéry byly porovnany se zavéry dfivéjsich vyzkumu.

Na zakladé drivéjsich vyzkum( Ize shrnout, Ze oborovy test mlZe prispét k lepSimu vybéru uchazecu
o dany obor. Podrobnéjsi analyza testl z chemie pouzitych v ramci pfijimaciho fizeni odhalila nékteré
kapitoly z chemie, které uchazec¢im cini obtiZe — napt. stavova rovnice idedlniho plynu ¢i nékteré ulohy
zamérené na pH.

Abstract

The aim of this paper is to introduce the topics of predictive validity of different criteria (e.g. high
school marks) in university entrance exams. Additionally, the paper presents an analysis of one of these
predictors — a test of knowledge - in a case study.

The predictive validity of individual predictors of the academic success was evaluated based on
the results of previous researches the conclusions of which were compared one to another and
summarized. Furthermore, this paper includes an item analysis of each Chemistry tests used as a part
of admission procedure at the Faculty of Science, Charles University, between 2016 and 2019.
Moreover, the items of the tests were assigned to a specific area of Chemistry referred to as
“a chapter” in the following text. Eleven of these chapters were selected due to the success rate of
assigned items — each chapter contained at least one item the success rate of which was lower than
0.3. The success rates of the items were compared one to another (within and also across
the chapters). Based on this comparison, the explanation of the success rate of individual items was
proposed and compared to the results of previous researches.
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All in all, based on previous research, the test of knowledge can improve the selection of university
applicants. The analysis of Chemistry tests used as a part of admission process revealed a few parts of
Chemistry (e.g. ideal gas law) which are troublesome for our applicants.

Kli¢ova slova / Keywords

Analyza, test, pfijimaci fizeni / Analysis, test, admission procedure
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