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Reading about structural thinking 1

OEULD gXM@EiINRYE ,YDQ .&[dD
FMFI UK v Bratislave, Slovensko FMFI UK v Bratislave, Slovensko
maria.cujdikova@fmph.uniba.sk ivan.kalas@fmph.uniba.sk
EXTENDED ABSTRACT

The concept of structural thinking is used in many areas, such as architecture, biology, mathematics,
music theoryetc.,and, naturallyin informatics. In our contribution, we examine structural thinking

and its development from the perspective of Papert's seminaMindktorms: Children, Computers,

and Powerful IdeasAlthough Papert does not use the tegtmuctural thinkindfdirectly, it runs

through his entire work as one thie key threads. Our research has shown that Papert still has a lot
to offer us today in terms of structures. We find an important connection with our perception of
structural thinking irMindstormsmainly in the following fourthemes

x Objects for thinking(objectsto-think-with), i.e. objects that we can manipulate (or rather,
manipulate their representatiosscethey are often abstract objectg)entify with, and use to
gain insight intothe structure of thingstelationships,concepts,processesgtc A typical
M3DSHUWLDQY H[DPSOtheRogotkiteK DQ REMHFW LV

x Debugging andterative evaluaton of solutions Learners should be encouraged not to perceive
mistakes or uncertainties as failures, but as diagnostic tools that can help them gain a deeper
understanding of the subject matter.

x Procedural thinkingwhich Papert understands as a prodesshich we express solution to a
problem as a procedure. That is, as something that ceondeicteduVWHS E\ VWHSY :H F
experiment with it, reflect on it, modify, parameterize, and explore it further.

x Thinking aboutsome problems as/stemshat have states and in which certain rules apply. As a
typical example of this perspective, Papert cites a turtle, which is in a specific state at every
moment, defined by its position and direction. The commands we give it can be viewed not only
as instuctions for drawing, but also as operators that change its state.

Based orthese findings, weubsequentlgxplored opportunities for developing structural thinking

in a randonty seleced tasks from the BarasChallenge. For each of the five analysed tasks, we
examined in detall its nature and focus on a specific area of informatics and considered whether and
how solving it could contribute to the development of structural thinking. However, whether it
actuallydoes contribute depends on a number of factors, primarily how the task & fusedits
individual solution within theChallengéo its inclusion in a informaticslesson, with a specific goal

and certain pedagggAlthough theBebrastasks are primarily intended for individual work during

the competition, we are increasingly observing that teachers or researchers also use them in their
informaticsclasses. Such situations can lead to rich discussions, comparisons of approaches and
solutionssharedH[SODQDWLRQV UHIOHFWLRQ RQ RQHYV RZQ PHWKR
similar alternativetasks etc

We have beermleased to find that, even though we selected the tasks at random, weedigolif
connections with the concept of structural thinking #redpotential foits development in each one.

Keywords
structural thinking, Papert and his Mindstorms, developing structural thinking in threrBasks

1@ https://orcid.orgd009-0004-86849407 212 https://orcid.org/000@00345973028
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ABSTRAKT

3 R M Huktudialne myslenisa S R X atiridhychoblastiach napr. varchitektle, biolégi, mate

matike, tedrii hudby.. aprirodzeneaj v informatike. V Q D & RriBpevkuskimane a W UrdrieNg X
myslenia geho rozvoj vinformatikez SRK D G X 2 y&hrbchiéfinhiy Mindstams: Children,
Computers and Powerful Ideddoci PapertH AW H Q HhBaRE RI QD pHWPUMNNWXUIOQH P\
celym jeho dielom sa vinie ako jednd\z ~p R Ylakiek 1id YEVNXP XNi]DO @y 3DSHU
lenio AWUXNW ajWBeEKXHPD pR QDXpL*Y L{\ODGRI MNIIMAWUXNWXUIOQ
P\V O H Q L DchédkaReIihdstormspri konceptoch ak REMHNW\ QD , Bdéridayyg D QL H
KR GQRFRY D Qrdtedutakhé My3lerle X Y D & R ¥y3t@ndHaRod

Vo svetle zisteni analyzytejto knihy sme naslednekimali SUtOHALWRVWL QD UR]JYRN
P\ WOHQLD YR Y\EUDQ éiBtbor G R WilHEIL\M RA BisnikeRyber urobili nahodre,
v N D&j $ne identifikovéi bohaté suvislosti SR DWtP aW U XN W Xdjaho @#/Ed&Rk P\VOHQI

K ~p Rérslov a
AWUXNWXUIOQH PMHKXHRQALIHQ GVWRUWVD UR]Y R M GioWathXBobvaX Ui O Q F

1 UvVOD

V QDaRP SURMHNWHWEWS B®H P\VOHQLH D MHKR UR]JYRM Y a
skimameod roku 2025 pR MH aWUXNWXpLpA® H P\UCEHQRE LQIRUPDWLF
(skrateneCT) aako by sméhomohli UR]YYNPR'GHUQHM &NR OVANMHWIL DQ NRRH D B/
]JDPpLDWNX QidKR YEVNXPQpKR VQDAHQLD QR SUWRWaGp pLDV\
vyskumnejsond, pozri[1], sme si zvolilijednunaf EHAQHMAatF K GiW Rotlédirszraemé& X N W ~
I[UHNY HOQDBX NN WAER akoich vnimaju D a U &LpA[EKo s nimi pracujl, aksu
integrovanédo programovacictaktivit v druhom sveteEmila 84 YWHG\ Qinajm® dm D O
zistenia D PRAQRV" U LypaogransovaRiBedakBvnej animovaneSRVWDY\ MH SUH
silne motivujica a WLHBHE YKRGQp ]DpOHQHQLH U{]Q\FK NRQWH[WR
WDEXOLHN GR |][DXMtPDYpKR SURJUDPRYDFLHKR SURVWUHGLI
] U X b QiovewdsahujuE H aréndéecCT pre tato vekovu skupinl [2] smesi zvolili aLUAL X WpP X
Analyzovali smecely komponent Informatiky Emilom, konkrétndrobotiku sEmou askimalij aké
rézneaspekty AW U X NW X U i O QWX S RNV OHHRGH. DaCGhH QWP IKI LYNNRIPBI" JiURYH Y
DNR ]QiPH O pHIWMWLL O L anaRtdvariaktivity HGXNDpPQHM URERWLN\ S
vzdelavanieprispievaju krozvoju dekompoziciealgoritmického myslenia, abstrakcieegaluacie
=iURYH VPH Y4ADN LGME@WILVENRWIOIWDMNWXUiOQHKERHPQWYO H (
modely CT ato:

X Pracas nasobnymi reprezentaciamopakované translacie medzi nidk VL P D MrezdéjaD F L
awuUXNW XU egendvynutrigab@skamai a interpretovia réznereprezentacie prekla
ddi ich napr do podobyprogranu.

XAWUXNWXUIiOQMHQPEMPH QIRHWMM D" QD W{]a WHKH~QrBcN SpAdEEE K |
vujeholistické vnimaniektivitya M HM Uakbléelh@ddBSUHPEé&a D" R MHE&HOINS UY NRF
QéFK Y]|"DKRFK QD QDMY\daHM ~URYQL

To nas prirodzene motivuje Kk KOEALWIRXPDQLX aWUXNWXVidantatickej P\V O F
vyskumnej literatireV D Y & D NVYV RjtbR&mmeQHYHQ XMH W D N isigrgjire |LOQIEMV-"4 LD N -
Rozhodli sme sa pretor UiaLNX NRURRRPHUQpPKR SUOpbRAGEIDSRIIWDpPRY
aprogramovaniay XpHQt VDTHEONRYiW L pradikeW BL'TINRQIiURY QD&HM REO
boli alebo s(PapertClayson, diSess&eurzeigGoldenbergResnicka DO at QfchdieMch

3V zmysle]DXatYDQEFK NRPSRQHQWR4N®QB|ISU SRG D &DQVX D
4 Toto neplati vyskumochvREODVWL Y\XPpRYDQLD P Rovitbl Robt&¥tpke\nadiwiz Ralchnyivi EdrBjdm. Y
3UIYH WDNpPXWRDSWKMVEX VRQIHUHQFLL YHQXMHN SERdERiMY RN QDALFK NRC
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[5-9] ainych. 8 & SEWnipomenutie si tychto majstrovskych diglktoré spolu vytvoriiNRQ aW U X N

cionisticky S R K nB @znavaci procgs0, 11]atzv.logovsku kultary12], XNi]JDOR REURYVN~
aERKDWVWYR Rdréa Ut b QWVBUEMRGvojpre ANROVN~ LQIRUPDWLNX MHG
Ssutv"

V tejto publikacii sazameriavame iba na prnétychto formativnych diel, &o Papertou knihu
Mindstormsz roku 1980 ktorou ovplyvnil celé generacie vedcotvorcov vzdelavacich prostredi
aobsahd a W LpediagégovAnalyzujene ho so snahok GHQWLILNRY D"  DSNUR CBHDESLFNURNY
QD UR]JYRM a@WUXNW XU CQHK R HK RO D@ Bidildbale SRK DGX UR]YR
metakogQtFLH ALDNRY UREt QNDR @/HM VDR YBRRAGIGI QR [IEDIMD Mk
sprostredkovanetje dielom &filozofiou PapertaRY SO\YQHQé DM nB @jiotkdfdrevicéH Y R N
ato[14) DXWRURY 9@ HIXpDMER Y i

2 CIELE A DESIGN VYSKUMU

V SUYHM pDVWL QidaKR YEVNXPX VPH VD MIMRJKERSO® YURYMXUMHGY
XFHOHQé REUD] WRKR DNR 3DSHUMGHQSPDL SW IHRNNKIBHRD ND P
SURJUDPRYDQt YLGt SUtOHALWRVWL QD MhkéKRkWR] ¥tezkd1:7 H QW R
YR QiP KRYRUDBOSHWWUPY R AWUXNWXUIOQRP P\VOHQt D SRC

V GUXKHM pDVWL YEVNXPX VPH VD ]DRRWD-0OD D LRCRERE] X R \\EY
ZSUYHM pDVWL 1D ]iNODB®RK RVER KW R EVEXHB YR HBWHWXGRNiaHPH
Papertove postoje pri analyze programovacich uloh typu iBobor?

Ulohy sme SUH QD&X DQDOé]X Y\EUDOL NYGHRHRRGIQéP VWSRORHER
Tomcséanyiova vytvorila interny materidnastenny kalendar na rok 2025 zostaveaychivu bob

rich tloh[15] .D4Gé PHVLDF LOXVWURYDOD YEEHURP VLHGPLFK ER
DE\ N DsikaikEendaraSRQ~NRO SHVWUé YEEHU U{]QRURGéFK ~ORK U({
si ztohto kalendara nahodne vybrali mesiac september. Ako vysvetimBVWE8UH ~pHO\ QD
analyzy aejto publikdciesme nakoni& Y\XAaLOL LED SUYéFK SI" ~ORK\V SUHW
optike PapertovhdMindstorm$ & L H Vaédiidjaibhy X4 QHSULQidDOL ALDrGzoH LQp ¢
AWUXNWXUIOQHKR P\VOHQLD

V RERFK pDVWLDFK QidKR YEVNXPX VPH Y\XALOL NYDOLWDWtY
matickej analyzy autoriek BraunGlark [16 @ . DQDOé]JH VPH SULVWXSRYDBDOL Y C
kej epistemolégieWH G D Q3$4RQIIRALFOMORYDQLH Y aZédRiB\H @HH RO Q lVaeé 1O
LQWHUSUHWIFLX V~YLVORVWt PHG]L aw U XdWR¥uwakdQevpctia\V O H Q-
dzalisme] YRSUHG Y\PHG]JHQHM GHILQtFLH awUuXW/DxdbJaipHKR P
porozumenie na zaklade aymbvaného text¥. duchu Pape?WwW RYKR VORYQtND P{aHPH SR
postupovali ako vyskumnilricoleur *tvorivo smepracovali zo zdrojmi, ktoré sme malS R UXNH -’

D VOQDALOWYVIXGCRULBIHR QRYp

Postupovali sme iterativne SULHEHAQH VPH WYRULOL D VSUHV RYDOL !
prostreahictvom vzdgjomnych GLVNXVLt $NR V~pDV" WRKWR UHIOHNWtYC
ChatGPT.V sulade sR G S R U ~ ppé&pegtikbvPiyskumnych dizajnpo7@ SUH J]DSRMHQLH
jazykovych modelov do tohto typu vyskumu sme vystypf W D OL DNR Q ineRadvislédh® aL HK
kolegu NWRUé& P{aH URJ]atUL" Qid SRK DG DOH JiittcR¥\W X &D YR{GWH
spatne overovalbpakovanymp tW D QIbBkoD IKQDOEé]JRX UHOHYDQWQéF&opDV Wt
YH VPH WLHWR Y 9peko&Enes R XA R RMOL Od inteprétadHW OH QDa

3 ZISTENIA

+QH QD ]DPpLDWNX PXVtPH NRQAWDWRYD" &H ~ORKD DQDO\]I
zSRK DGX aWUXNWXUIOQHKR P\VOHQLD VD QiP td&viabe@th QiURY

SVptWDQH WYRUFRY &RPHQLAVFHRIDRP PUDhyVZhbIIBRIGHRr@atke sEmilom.
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dévodov.Prvym zQLFK MH XUpLW H vilinkaniei khteg @is, Hidrd/ Y zaujiméomto

vyskume, je rovnomerne integrované do textu od prvej po poslednu stranu. Nie je to téma, ktorej by
sa venoval oddelene od inycf E]QDPQEéFK PV\aOLHQNRYéEFK YOINLHQ Dt
epistemoldgii rozvoju metakognicie SURJUDPRYDQLX DNR SUtOHALWRVWL
matematického mysleniapmd. V celom svojom diele to robil vedomeRL H O H Q ldbaYoa,@byV

VD MHKR G{OHéLWp Pétér@hﬂ-@@il‘}li\é(@é‘li@(@élaWH\QNmYDQ.LH AaWXGHQW
ORAQR HAWH YéUuD]QudlM&MRX SK HBNDIAMBMXHUQH UWR]& HIOEXHIEE pD R Y
aVNXWRpQEé hidkbza HiPY N NéFK Y HF Ljpdaeduchiynd Reddcrhalnym jazykom.

Aj vyznamré ténmy VD YAaG\ ¥ QB RH @ézRyrRrétne skisenostilastrativne pribehy.
'RPQLHYDPMtovhid Q- BB tVSHYNX E\ VL UD G & heManalywujeree e S LW R
NUPpWQH &NRGRNF -HD RKAK]R Y Q t FSOUGHLPEE & \Bidp XBWRY H ADNDSLWR O)
VNWRUHM VD VQDAatPH sBumnhiEcdntM HK R RRRRHKKIRB VO AaWUXNWXUIOQ
WRPXWR Y¥HBWN\NDNW-RKHDIPHD NWHUL]RY D "a WI\HJKBRERKS R HelpIBychra
navzajom sa prekryvajucich

2EMHNW\ QD SUFIPEHUMNQ hBVWR KRYRUt R Rdbjeckste-WiRkiKh)QD SUF
6~ WR REMHNW\ V NWRUE&PLVRMBWRH PIDQLBXORYPL D SUHQL
aAWUXNW~U\ YHFt Y]"DKRY NRQFHSWRY SURFHVRY D SRG Z
NRU\WQDpPNX Y /RIX 9 DNPDAOHM PR AMNR KK KBDIB SRUR]XPLHPH S
vVPDWHPDWLNH O{aHPH VL SUHGVWDYL" R NR NR E\ VPH VD ¢
VPH VD SR]JHUDOL éH@@EPSMMlﬂl?Eﬂ)@MHﬁ&WMtEIbW VWRWRA&aQL"
SsSRVWDYRX NWRU~ ULDGLPH 7HQWR MYy $/bD@&idity\¥ uRIAQ D p X M
SUHVWIiYD E\" DEVWUDNWQé NRQFHSW 6WiYD VD ] QHKR QLHF{
GR MHKR aWUXNW~U\

BRGREQH DN FKFHPH SRPRFRX NRU\WQDpN\ Rrisldgdhytv@al. " awy |
1D WR DE\ Y]QIS\RR\VOUBHWXRHPH aWkiokyNVG\R SRISGX RRY BRWR G &N
sa 090° jednymsmeromT ~W R & W P {ANHW HU DIXO-HAWR VD VWDQH DN }PHQtPI
K\EX YSUHG" %XGH WR VWIiOH aWYRUHBDNVWRDBNUFDQYPMRXIKWQ
URG]JHQH SRGSRUXMH auivaterativkedbjeRt@ B 6 HWADH PaRdNdto@é-hary,

DOH SUHPéa DPH QDG WéP DNR LFK YLHPH JtVND" 3RGREQEé .
N VN~PDQLX Y]"DKRY QD NRQNUpWQ\FK SUtSDGRFK P{&aX VSUR

LadenieaY\KRGQRFRYDQLH \Pifemwhd®Rvedie KtarhlQabipspngpadnéhybyalebo
véhaniaQHYQtPDOL DNR ]JO\KDQLH DOH DNR GLDJQRVWLFNé& QiV
YLDF GR K EN\ .H VD QDSUtNODG VQDatPH QLHpRagnededi HVOL"
QHPXVtPH |DpD" RG]I]QRYD nm®PNWRWER NWURMNR YW RPRBP SRVWXSHFH
a ako sa tenttmkalny krok premiebl doglobalnehovysledku *celkovéhavaru kresby/ DGHQLH pL
dHEXJJLQJ VD WDN VWiYD QiVWURMRP SRPRFRX NWRUpKR P-:
QidaKR SURJUDPX D JtVHDIQ&RP4MEYWHERWRP QD NXOWLYRy DQLH
program na zaklade neho postupne ddaM HP H V S UM W YOMHFSRE\WbI ReRto proces
MHGQRG3XIFKHUW RGSRU~pD AW WXWWHIXRMD © Kk¥ndiRrdriBlénR Y D Q L
SURJUDPX QD PHQALH JP\VOXSOQp pDVWL SURFHG-~U\ NWRL
Vyhodu tohto pristupunimavW RP aH UR]JGHOHQLH [ShuvAmNX P R & MOHD FPUHODRER_ YL
SGREUH VWUIYLWHEGQ&D] ¥XMUWRRLVD WY NISBt&QIMBD NRH Q p
EXGRYD" YH Né LQWHOHNWXiIiOQ\ V\VW p,Ftdei [neveRKiBne SE\ VP I
EXGRYDQLH KLHUD W&KXF R & M M WHSkahRI®I0Blok WH G D Y £ & WHIS HMR
perspektivy

6§ 5HVS PDQLEXKRMIBUH]HQWIFLD P labsBadktHadiekty. pPDVWR LGH R

7 Nie celkom v vyznameWirthRYKR daWUXNW~URYDQpKR SURJUD P Ridbb@ tdnantiddduJ D NR
AWUXNW-~URX
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Proceduralne myslenie.3aDSHUW WtHMWR NQLKH VRP MDVQH DUJXPHQWF
nie je silny intelektualny nastropokonca som navrhol, aby sme ako stratégiu na jeho rozvijanie
Y\XALOL SULURYQDQLH VNdna tywrDna élysfi nieciBaRipkdkioky Xkto8R pt W D p
bezducho vykonda DOH VS{VRE XYDARYDQLD ujsmerURHZH QWIR 8P RE Orp
procediru+t WHGD DNR QLHpPR KodR z¥ Krokam Y \NRRMOM"UR]JORAHQLH ULHAI
QD MHGQRWOLYp NURN\ QiP SRPiIKD OHSALH QDKOLDGQX" GR
H[SHULPHQWRYD" P{aHPH R QBBNMUDPHRAIIPS & B YIDIMNM KD "

k pRPX Q@d@Mveddt. 3URFHG~U\ P{aHPH WLHAa YNODGD" GR LQEéFl
KLHUDUFKLFN~ &aW BradédralbeXmyidiR] WP R ULURG]JHQH SUHSRMHQ
P\WWOHQtP SUHWRAH QiVpratémaot RBD NR ¥ B WRIL BERARQW Y SNURN
nie akojednorazovy vysledok

B3DSHUW XSULDPXMH QD&X SR]JRUQRV" D MstQ¥pDS HOFDXW\LR W\ VR\Pp R
pravidla $NR WI\SLFNé SUtNODG XYiG]D NRU\WWQDpPpNX NWRUiI MH
novanom jej poziciowsmerom Pritom prikazy, ktoré jej zadavam® {aHPH YQtPD" QLHOF
pokyny na kreslenie, ale aj akperatory, ktorémeniajej stav. PapelSRNUD @XM\ AVWpP PR &
URJALURYD" DM RtNR®AWH) D phdpl. FH WPBFKORWMER DO&pR RWPULE-
XPRaQt PR @HOfiRzkéile MDY\ 9 WRPWR NRQWH[WH ]JiURYH UR]Y
prepojeQé FK NRU\WQDpPLHN NWRUp Y]IMRPQH LQWHUDJXM~ 9 WL
znich YHGLH" UR]JSR]JQD" NHG\ PDM~ QD V¥hibianidodkovddRosavu D D N é |
sy¢ému D SUHVQé RSLV WRKR pR VD Pi NHG\ VWD" 3DSHUW ]G({
UND]XMH &aH RSLV VWDYX MH QH~SOQé SRNLD QH]DK& D DM
sobnéNRU\W QD RR\Q J @ARSFILIN\ VD P padkdrist&/ByhptieRdr . Jednotlivé
konfiguracieobjektov P{aHPYHQtP D" DNR V WADM \znend kD ¥de@tory, ktoré systém
presuvaju z jedného stavu do druhéXa.tato Papertayliniu neskoér nadviazadj Resiick v [8], kde

modeluje realitu prostrednictvom tisicov agentov, riadenyetinoduchymi pravidlamit v tzv.

masivne paralelnom prostredi agentov

4 %2%5,( O/2+< $ 52=92- 4758.785E/1(+2 0<6/(1,%

V tejto p D YrézentujemeY € VO H G N\ Q D@Eatiéh nalpdn® A/plenydioh V~"DaH L% RER
1DALP FLH BPF W BD®RQ Hp&istaiNNND-AR0MMA na zaklade predchadzajlcich zisteni
zkapitoly 3 LGH QW L Igenpektivy6] 3IDSHUWD DNR P{aH SURFHV ULH&H
kUR]JYRMX AaWUXNWXUIOQHKR P\VOHQLD 1D WR pL VNXWRDC
SUHGRY3AHWNEéEP WR DKRGV DI HN RIS LYX K & XWGRFH KR~ UL &4 H D & DS
zaradaiﬂQD Y\XpRYDFLX KR Gslis§yrkcie @Qrh M B p ipEdigogickymipostupmi

Vylet

@
Zatiatok . A

Pan Bobor sa chysta na vylet, na ktorom chce navstivit’ vietkych svojich pribuznych. Pribuzni  Fionec
7iji v dedinach ozna¢enych modrymi krizkami. Pan Bobor byva v dedine oznacenej dervenym 7" gy
krazkom — tam jeho vylet zacne aj skonc¢i. M6Ze chodit’ len po cestickach, ktoré st vyznacené na “
tejto mape. Na mape vidime aj dizku kazdej cesticky. Akd je najmenSia mozna dizka celého ‘
| vyletu pana Bobra? VD

Obrézok 1. Uloha kategérie Benjamfii  ANROVNé& URN

8 Bez toho, aby smeQD]QDpRYDOL pR MH O S H) IDFHOHERUER KM &L B NREastigrp LWH S C
ULHEAHQtRI QMRIKOH Sabéhm VB{YIMDM~ U{]QWpIVDRPRRWIWt Y QtP DX'Y BWRINKIN'W ~ |
a4 W U X N.WX truBeQdtraneyhodné Y\XALWLH ~ORK\ QD K RehhtgnH disk{ididm, YobridwidvaNiu
postupovaULHaH{MRP QpP X Y \V YXY\D &FP@adostupe aX Y D & Rwdjoinhy navripodobnych
rozvijajacich uloh god.
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=iNODGQé SDSHUWRYVNé SLOLHU V~YLVLDFL V RepidzedtXceW XUiO
aprechody medzinimi OORKD Y\X&tYD GYH YVWXSQp UHSUH]H&WIiFLH
]DGDQLD Y\WYiUD FHONRYé NRQWH[W 9\WYHW XMR KD IiPHH
SR]JUL REU 7R QiP SRP{aH REUiI]JRN LQWHUSUHWRYD" YQtPFP
aich obydli, sFHVWLpNDPL RHA&]G QNPPID TBQW RLDHGIPHXPRAa XMH M
aLxXx PHQWIOQX PDQDBXO|FDEVWUDNWQHM GIWRYHM aWUXNW -
konkréne +tP{aHPH VD VWRWRAaQh" VWR QR P ivsRIFci&amamtol a chce
SUHMV" pR QDMPHQHM NLORPHWURY

7iIWR ~ORKD MH WHGD |DPHUDQiI QD K DGDQLH QjekdiiaWw aH M
prePéa D@tugrafsYidaHQéPL KUDQDPL YNVWRRIHGYLMDHEKIRX I8 Y-ND P L
AXMHPH U{]QH PRAQRVWL SORKKI G i QB ptiroBZAerieHa pytame,
NDGLD VD QiP RSODWt tV" NR NR NLORPHWURY SUHMGHPH S
variant.Robimemalé objavykladieme si otdzkyD {aHPH VD GR QL HYNJWWR IU'HDIMGEEX K
aWDN VD Y\KQ ptjeGi@R §dHPKX SUHMV" SR QLHN VOpakdddvie FyHMIW L p N H
nocujeme vstupnpodmienky a Y ]" D Kgrafe. Spolu SORNIiOQ\P VN~PDQtP pDVWt JU
ajoMHKR FHONRY HMREWIXHWKR 8REAXGXPH DNR VD ]JPHQt G aN|
nime niektora zolieb alebo poradie prechadzania. Aj samotna trasa, ktori navrhneme, ma svoju
UHSUH]JHQWIFLX D @&WUXNW~UX DM NH Y&VOHGRN ~ORK\ Y\MI

AWUXNWXUIOQH P\V O HdbddodovandQ MM B KQDXMV SKIR ULHAagHeNL D SUt
$N XV~GLPH &H ULH&HQLH PRAQR QLH MH QDMNiuw®s,alaH QH
NWRUéFK ~VHNRFK VPH VWUDNMVQ P HE\OWRPELS NE D RWPHWRJ N RDQ N
]JYiaLPH DNR VD ~SUDYD SUHMDYSUHP&HORRY HM \GP B NXa YED&
PRAQ~ WUDVX 7DNpWR SRVWXSQp Y\OH SARNVEQLBQdsMBHQ LD

mysler{f]

aLIuUD EREUD (GXDUGD

Sifra bobra Eduarda sa pouZiva tak, Ze samohlasky a medzery sa v texte nezmenia, kazda spoluhlaska sa nahradi d’alou
spoluhlaskou v abecede, posledna spoluhlaska abecedy (Z) sa nahradi prvou (B).

Ako vyzera spriava DNES O TRETEJ PRED DOMOM zagifrovana pomocou $ifry bobra Eduarda?

2EUI]RN OORKD NDWHJIJyULH %HQMDPtQL &ANROVNEé URN

Uloha nés vedie praci so systémomv ktorom plaia X U potadgia 6 SUiIYD QD ],RéilalURYD
UH"D]HF, j@dNabjektom V NWRUEP P{BKXPHRPD®ID GDQpKR SUDYLG
StVPHQR Y VSUiYH MH SUYNRP Y SRUDGt D SUDYLGOR &@LIURYD
(pbvodné pismengriradi vystup (nové pismeno). Do hry tu vstupuje aj abeceda ako reprezentacia,

Y NWRUHM Pi ND&aGé SUYRNNSSERXM~PHRXWSRIDNX]"DOHALWR X
R & H WakndjQ{dH situacii SUL SRVOHGQRP StVPHQH XSODW XMHPH F\I
bolo pravidlo Y & Ddéfidované.

OORKD Pi WLH& S RéteqQuRalneOnydienjey 5MIPAHQL IR {4E R K\ & WAL R WIX'UD
do postupuText prechadzame po znakoehSRG D W\SX JQDNX DSOLNNMddhPH YKF
vysledky zapisujeme do nového textu. V praxi si tak v mysli vytvarammgram SR G D NWRUp
NRQiPH SULpriBrnéoHydleddk, alskbr R WR aH SRVWXS YLHPH IRUPXC
SUHQLHV" QD \Wtomth Huctibsda iprilodzene objavujdageniepripadnych chylalebo
NRQWUROD pL VPH S&kSiésapainiyling, nemGSUnPD@ B " R G | &ldpieBKW N X
mame NGH VD SUDY L G ORelenikahKréatheOpsni2n® SUD Y

9 Tejto téme sa vo svojoprispevkuna konferencii Didinfo 2026 venujéo R & R [1.0].
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3UL ULHAHQt VL ]JiURY HD OPA{BIKSPUHH PHRPWRFLRX NWRUI JQtaL NRJC
systtPDWLFNp XYEFHRY-DREHFHGX VL QDSU RDPAMABDPSTWDO BR 9
DOHER VL Y\WYRWaBRHLWDSEXPNHMQ D SRG 7DNpWR SRPRFQp UH
RSDNRYDQp XSODW RYDQLH SUDYLGOD SUL VSUDFRYDQt WHI[\

Zamok

\

(Obrézok visiaceho zamku sme vytvorili pomocou troch ftvarov —elips A a B
a jedncho $tvorca C.

Pomocou akych operacii sme zamok vytvorili?

A)prienik A, BaC

B)prienik A a B zjednoteny s C

Cyrozdiel A a B zjednoteny s C

\D) rozdiel A a C zjednoteny s B Y,

Obrézok 3. Uloha kategérie Junioi ANROVNé URN

Papert 4] RSDNRYDQH ]Gdfekivhexsdimedtedly NH S thBdoXjkkthi, ktoré
P{AHPHDQLSXOBWH PiPH N j@hod&Rg opdrdciektorymi z nichvieme vytva
URIBAWHM &L HloRézanmbk VS D predpoMaRy Vysledny obrazok vznika ako kombina

cia tvarov A, B, Caoperdci NWRUp V QLPL Y\NRQIiIYDPH $bbswpvetdey SUIY C
kYEVOHGNX SRWUHEXMHPH SRUR]XPLH" WRPX DNR WLHWR |
snimisatustivafREMHNWPL QD SV HPR& R WDaPLLHPrhértmelexpRidenty. v R

VD VWDQH NH XUREHPR |BR VGR@BNS, PR%WD VWDQH NH QLHNW
tvarov zjednotimg K H VSUDYtPH L AKmMMB{NQERP YLHPH X®Rakoth GDQp
SRUDGt D DNp RSHUiIiFLH P{aHPH VSUDYL" DBESDNPHUWRNW\RNR D IS
MH WX WLHa G{OHALWp &H KRFL SUDFXMHPH V NRQNUpWQ\P
mentélry model uvedenych operacii, kiorY LHPH SUHQLHV" DRra@ o tv@ijpdrd LW XiF
AWUXNWXUIOQHKR P\VOHQLD

Aj tito UORKD WLHa SRQ~ND S proctusdnahB Yhygleni@ebny R ¢ Ysposbbov
ULHaAH®H DR WAEXWNTFRED VD DNp SRUDGLH WYDURY D RSHUIFLL
tedavSRGVWDWH K D GVézhi A WdibiHUBRol B operaciou X, potom vysledok uprav
pomocou C operéciou.Y,Qi PRAQR\D'THAHD" QD WHQW Raw\Briesdop, kd®ONR QL
]Dpdef QP VWDYRP MH S bpdrétarni RIESUU L RGNDaARBoCYR G R E U @&2leb®C, %
PIXUREL" SA)BHépo® VDGDQLH ULHEABGQDD LUHWGEALHKR SRUR]XF
SRWRP VSRPWBPDWLFNRP SUHK D (ayrazQry vbhRz0pésRufBe&dpikd W R U X
jeme tri operatoryt SR G D N Bli@atiwhy¢hodpovedia vysledny stav porovnavamedanym
obrdzkom za@adaniaAplikueme WH G D R S MyldanvgvRrde ppocedunyDd JiURYH NRQWURC
LFK HIHNW pR\SWEER WM N @j % YD & Rk & dni¢postupu.

Algoritmické kreslenie

ﬂiobor pozna algoritmus, ktorym mdzeme na Krok 3. Nakreslime tak( dlha Ciaru, \
§tvoréekovom papieri vytvorit’ rézne kresby: ako vyjadruje tretie ¢islo (6 $tvoréekov —

Zvolime si tri 'ubovol'né &isla od 1 do 9. Na v §tvorcovej sieti) a oto¢ime sa o 90°

ukazku sme si zvolili ¢isla 3, 1 a 6. vpravo.

Krok 1. Nakreslime taka dlha éiaru, ako " Krok 4: Zopakujeme kroky 1 - 3 eite |_ —

vyjadruje prvé &islo (3 Stvoréeky v $tvorcovej trikrat.

sieti) a otocime sa o 90° vpravo. - J

Ktoré tri ¢isla vytvoria nasledujlci
Krok 2. Nakreslime taka dlha &iaru, ako — 1 obrazok? O o
L

vyjadruje druhé &islo (1 Stvoréek v Stvorcovej A)4,1,1 B)l1,4,4
Qieti) a oto¢ime sa o 90° vpravo. O L3 1 D)3, 1,3 U j

Obrazok4 OORKD NDWHJIyULH -XQLRUL &4NROVNEé URN
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Tato Uohaspada do kategdriegovskychialoh. V nich zadavameN R U\W Q D p Niby SR GhdD | \

kresila pLD IRWOipDPaper\R VY HWH NR U\W poDkaruM na¥HRP G @ERMHDQ L
ULHaROQLPH oiyslipiné assamostatneV N R Q & W U Yo ¥Mkiidpakoyae SR X ATW L H

nam pomahaK O E @ DHK O Ldd @rgbétnua pU H V N ~RDU XuNydledkije] D Wa W & XuN W ~ U
programu  8a QD ]iNDIVOWbbrAYkdYaKopisu wadaniilohyvieme SUHP é 8a/"URK NW ~ U
vysledného obrazkgef QDMPHQA&ALD pDV" MH MHGHQ ~VHN Y PULHANH V
NéEFK ~VHNRY Y]QLNQH pLDUD VSRMHG@QFPSR WDRKS HMAMRdeM &K O >
motiv, DPaNRYDQtP WRKWR PRWtY X F\seNryabRzok WxkoLshl tuiphep%j@ LN Q +
porozuP HQ L H ZWwahramiprotesu vzniku obrazkad W U evisWedntj kresbyD {OHALW ~ ~OF
hu tu zohravajlaj reprezentaciea prechody medzi nimi. . D & G pojice danychp eMpredstavig

postup X URE pL DU X aGROVQRIBOV®D S YbkV éadani Ulohy reprezentuje cykilevori

nam,aby smekroky Da RvE@IDHNERWH WULNUIW

3UL ULH&HQtPYZAHINPW RS R © W \RiRpoBobrirdpiklad:

X VN ~ Ryzledny obézok D SUHP ERARDVD SREB M XY lpregra@pkEdy nakreslilo,
x Y\NR Qij&dert za druhynjednotlivé kroky daného postupupa] RUR Yo" QiP Y]QLNI
SRADGRYDQé YEVOHGQé REUI]RN

V oboch pripadocide o aW U XN W X U i O.Qhrnem\sim&rielvysledny tvaraUHPEé&§ DPH
b Rav R FKedykreslilo +deduktivneno U HN R Q a W.WXiixitvdid pripadénduktivnevykona-
vame algoritmus a S U L H BEviisie@ky porovnavame RpDNiYD Q@R PF&SRG D .]JDGDQ
6QDatPH VDR$XPIWHRI XNW~UH BWRHKID PSS LYVX 9 RERFK SUtSDGF
proceduralne myslenieY SUYRP SRWUHEXMHP HURBb] NRALRIU SN B RBIDP XS U H
ka dany tvarV druhompripadeprogram vykonavametinterpretjeme SRVWXSQRV" ptVHO DN
pohypuV RWRPpHQtP

Spolupracujuce roboty

ﬂkupina robotov musi preniest’ niekol'ko brvien z Napriklad: Ak robot hl'ada brvno (stav) a nasiel \
jedného miesta na druhé. Kazdé brvno musia niest’ vzdy brvno (udalost), zmeni svoje spravanie na vola o

dva roboty. Spravanie robotov zobrazuje diagram. pomoc (stav).
Kruhy v diagrame reprezentuji stav robota. Robot méze
prejst’ z jedného stavu do druhého, ak nastane udalost’ Ktoré spravanie robotov nie je moZné?

napisana pri §ipke.

A)Ked’ robot vola o pomoc, vietky roboty, ktoré

hrada | nasiel brvno { voia hl'adaja brvno, pdjdu k nemu.
SO o pomoc | B) Ak kazdy robot v rovnakom ¢ase ndjde iné brvno,
potuje nemdzu roboty dokonéit’ svoju pracu.
’ b p| ” v ot g
i P pomoc uZ nie o sorévnom 4 C)Ked' dva roboty nest brvno a pouji iného robota

||@ potrebna
0 pomoc L ‘l F mieste

volajiceho o pomoc, pustia brvno a ida poméct’
y volajiicemu robotovi.
ide pomoct | | nesie

| 2. robotovi | pride k robotovi | brvno D)Ked’ uz nie je zZiadne voI'né brvno, roboty stale
ktory potrebuje pomac hl,adaj a

Obrazok 5. Uloha kategérie Senior aNROVNé URN

Ulohapopisujespravanieskupiny agentovprostrednictomdiagramu stavov apodmienok preche

dov pre jednotlivca K D & @®ot sariadi jednoduchymi pravidlamigle vysledkom jesystémové
spravaniecelejskupiny. 3UL ULHAHQt V Dhad/tfimkibFRA&iEuiDi® Bysémembé @& QDVWD "

a ktorédnie: 0{aH VD QD ]iN O bueMartapopiyaychh i@ UDPH VWD" &H NH URI
0 SRPRF S{MGX N QHPX Y&aHW NWnd?RBEORDMt NaW RNUH ridydpedévl U REELR
VIOVQDNRP pDVHSspQUHGRNROPL" VYRWRKR XIMAXGHILQRYDQp VSUIiY
nesicim wWQR SXVWL" KR D tV" SRP{F" URERORXLUREQ DM VAMIX F

10V kontexte Informatiky €milom tomu hovorime informatick& analyza vysledného obrazka.
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EUYQIi DM NH WDP Xdéynitt BpBsQiemQapBjdn@W U XNWXUIiOQH P\VOHC
arone SUHWRA&H WNMRRDRPNMHOQH VSUIYDQLH RYSO\Y XMH JOREIO(

Z SDSHUWRY VN pK R 8RHKA BB RM H HV X Saljki deBrigvartdobR KRWR SLWH QR
AWUXNW~URX NWRU~ YLHPH ptWD" DQDO\]|RIWYDV DU YXWKES] R ¥ID
zentécia modelu spravania rodtiirmou diagramuPUH K DG QH ]R E Wdejostittbreendd Y\ D
PHG]L QLPL Y DND YRPEREhIddIhbtivcaD ]L V" RRtopého $tavisa P { & H

G R Vdwipéhostavu S U HoN §pajplatSND 9 WRPWR JP\VOH MH GdbpKdUDP ]il
WRP QD SUHP&H HVWR&H FHIXEF ISRRRIPMNM QHMAtP D SRspstena QiP X
ticky o spr&vanicelej skupiny aeléhosystému.

5 DISKUSIA A ZAVER

VSURMHNWH 675,36 NWRUé& WX SUHJHQWXMHPH VD VQDAatPH
MH MHKR Y]"DK N LQIRUPDWLFNPHPX R\MOGHQILRGSR/Y¥HBOMQRD/ WL
DM WD NraciakteAf PQRYRGREEéP YE&FKRGLVNiPposiupnznlygemevyi-S Ot Q\
namné publikacietRWFRY |DNPRGBWRpRKR SRK DGX QD @&ywrmb@ariaiO SR
SUL UR]JYRM P\VOHQLD PODGEéEFK XGt &aSHFLYVQoto peispevkd LFK
sme sazcelkom prirodzene ghodnezamerali naPapertovu najyy DPQHMAEL X RIRBRJIUDI|
storms[4. V pDVWPH YH PL MNUQWGIIQ M &V OHGNSnghbRE BIRYGIGME QDY S
otazku yR QiP KRY R UMigiBt& 4 o&/ WU MoV ddysleni a podpore jeho rozvojaén-
AWDWXaMHFHBE QiP QD X SRGDULOR ]DWQAIDQ RG/ESRY PING M'HLE B XPALE
dieloa |DVO~REDWRYDQ~ SR]RUQR QD &titNaXdPz@zNyRhYpeYspektiv

$E\ VPH QDAOL RGSRYHSNO®D GUXK~-GRWIidNRH Y\XaL" SDSHUWR'
programovacich uUloh typu iBobgrhahodnymvybeiom sme zvolilisedemzadani pre rézne
kategérie ALD MR FDVMWIQDO\]RYDOL LFKpre RRIYAR B UI QYR NW XD iOQHK
9\XaLOL VPWsEdky "/KRPGD QLD RGSRY H G Hte@per§pektivu, Rowi hisinK
pomahaE X G R Y D "s@®[insrhdjstvvskym dielomdLGtPH aH UR]JYRM AWUMKNW XU i(
VNXWRpPpQH YK Hxénhpbhnemtd¥tav PRGHUQHM aAaNROVNHM L@Wikd.PDWLN
SRWHAELOD QiV WAaHhalitheNardZmb@de\a"'W U X NW X Ui O e bea \néantalgyL H
identifikovali v N D & GaddWzdvanychiloh. V obmedzenom r@ahutohto prispevku teda druhi
RWiINX SRYDAXMHPH |]D ][RGSRYHGDQ~

PO $.29%$1,(

SUHIHQWRYDQé YéEVNXP VPH UH D OéklRVEGS1/030725 HTRIP S RWUEKQIL X
WXUIiOQH P\VOHQLH D MHKR UR]YRMA&D &AW NHAA VL IQéR UWR D RALI
Uloh iBobra na Slovenskia S H F kolegQrivia kolegynianpod vedaim M. Tomcsanyiovej.
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Informatikapre PDUJLQDOL]JRYDQ(FK -LDNRY
Informatics for marginalised pupils in the first cycle

*DEULHOD 9QHQOE ,YDQ .gbD
=25 02 *H U O D, BkWweisko FMFI UK v Bratislave, Slovensko
gabi.vnencakova@gmail.com ivan.kalas@fmph.uniba.sk
EXTENDED ABSTRACT

In our paper, we present the implementatfordingsand conclusions of a research project focused

on intraducing informatics as a subject in the second grade of primary school in a marginalised
environmentPupils from marginalised backgrounds, particularly from Roma communities, enter the
school system with specific starting points, prerequisites, and experiences that significantly influence
their learning process. Among the most significant factors isatigubge barriér at home, these
children often communicate in Romani or in a specific form of Slovak (or Hungarian) with Romani
linguistic elements that differ from the standard language used in school. This difference complicates
communication with the teder and the acquisition of new concepts, but especially the interpretation
of texts and tasks, which negatively affects pupils' success and development.

In our research project, wh@mplementingthe informatics curriculurin the 29 grade at the partner

school, we decided to start with programming aadverify whether such a choice is appropriate in

this situation as an introductory componentsohoolinformatics. From the beginning, we have
strived to create opportunities for constructivist, discolmyed, and playful forms of learning to

the greatest extent possible. We believe that it is precisely these approaches that enable younger pupils
to taketheir first steps in developing computational thinkinigcluding the basics of algorithmic
thinking 2 by solvinginteractive developmentally appropriate, progressively challenging problems.

The pupils in our sample had not previously encountered informatics as a school subject. Given their
age and other speaf, we chose th&mil for the youngest pupilsrogramming environment. This

is an optionalpre-introductoryfstepof thelnformatics with Emiturriculum forprimary, which was
created during the COVH29 pandemic for &o 7-yearold children as a freely available educational
environment for home use. It consists of two 'worlds’, each containing four groups of activities, each
comprising of a progression of ten tagksolve. In the first world, learners encounter indirect implicit
control, absolute orientation wheontrolling Emil on regular mats of various sizes, collecting items

on spacesvithout and laterwith recording the order of their collection, with various conditions,
obstacles, and limitations arising either from the situation on the mat or in the task description. In the
second world, orientation is also absolute,gugilsnow control Emil through direct, explicit control

using four commands with arrows. Various tools are gradually added to the four step commands.

The aim of our project was therefore to conduct adepth qualitative study of a small sample of
Romani pupils to determine whether they can, in this environment, gain initial experience in solving
basic algorithmically oriented tasks and in recogniziegain structures and patterns in data and
procedures. In this paper, we present our observations and experiences frimsstms anéinally
summarise our conclusions. We note that the selected instréimht appropriate pedagogy
SURGXFWLYHO\ KDUQHVVHG WKH SXSLOVYT PRWLYDWLRQ H[FH
of computational thinking, and also contributed sigaifity to the development of other
competencies, such as cooperation, communication, argumentation, or metacognitive skills.

Keywords
programming, pupils of the marginalised Roma community, Emil for the youngest pupils

1 {2 https://orcid.org/000@0034597-3028
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ABSTRAKT

V QDARP SUtVSHYNX SUH]H Q WarshHpskurriéhoptdjektltd@raféRrd na 2
vedenie predmetu informatika v U R p Q t N X n@minalidovdanom prostredi. Rozhodli sme sa
SUYp KRGLQ\ QRYpKR SUHGPHWX YHQRYB" (BLUER.JFAKD BHARODND E X
vhodné programovacie prostredi® LO SUH QD MP OB GBatPKS &IlYINNKRYR XNiaHPH Q
NWRUp Pi QDaD EBEQL GDORDRY xaaprPdbniedfzhaPslovnasmha aporozu

menie slovenského textu, charatg]lX MHPH SRXALWp SURJUDR KR WXRLHHR S URN 3N
zorovaniaaVN~VHQRVWL ] Y\XpRE4i2M AR K RGEMH Qi YWXIM HRRH) A3 ] Y R (
vzdelavaci obsah spoluvBodnou pedagogikou proddktYQH Y\XaLO UabjaRwaia,aLDNR
SUHNRQDO QDAHURYDOHYDALIDPRWMD LQIRUP D potofulqukeRpridpal O H Q L
KkUR]JYRMX NRPSHWHQFLt ALDNRY DRNHRW\DNRRG RS WitFYDD HN RIPXOGRLRWM

K ~p Rérslov a
S UR JUD P R Y DidrgihaliadvBngjomiskej komunity, EmISUH QDMPODGA&AtFK ALDNF

1 092

ALDFL ] PDUJLQDOL]RYDQpKR SURVWUHGLD QDMPI ] UyPVNHM
VR AaSHFLILFNéPL YEFKRGLVNDPL SUHGSRNODGPL D VN~VHQF
VD OHG]L QDM Yakio@ypaeriQadycva bariera GRPD WLHWR GHWLrpBVWR N
PbLQH DOHER Y aSHFLILEéspl M DI DWReH GMsByRNY jalzgkp\ty@i\prvkami, ktoré

VD OtaLD Ré&0FMNRESBRERPII® Y\XPpRYDQt > @ 7iWR RGOLAQRV"
kaciu sXpL®R/M D RV YeRshBvYdD Qojmov, ale najma interpretaciu textoyRGDQt ~ORK |
negativneRY SO\Y XAWIS$ H & @GR NM/Epvrozumenim.

SHGDJRJLFNi SUD[ SRWYUG]XMH &aH SUiFD V WéPLWR aLDNPL
WHOLD PXVLD X VYR MslgtetnatickiPO/RN Wi B L DNDR YN R Y4pU RRIALHRW B Q E I
VORYQ~ ]JiVREX SRGSRURYD" GHNYGRYDQLH WH[WRY D VFKRS
5yPVNL aLDFL pDVWR Q@bmedzenBXdbvnoG RasalaR QA QéPL VFKRSQR
VSUDFRYD" NRPSOH [ Qdtoharkjavuiead [ HRRXDNRQFHQWUIFLRX "L
FKRSHQtP |DGDQt D REPHG]JHQRX VDPRVWDWQRV"RX SUL ULHZE
'ROHDQ HW DO > @ XSR]RU XM~ &H UyPVNH GHWL Y ]DpLDW
]JRGSRYHGDM~FX ~URYH IRQHPNWKRSQRR VIYHIGRR® RAYHREDYD D
QRWOLYéPL KOiIVNDPL Y VORYiIFK pR MH N ~pRYp SUH UR]YR
doésledkom kognitivneho deficitu, ale nedostatku stimulujiceho jazykového prostredia pred nastupom
G R a M@V, kdemajuobmedzenykontakt s literarnymi textami, riekankami alebo diskusiami

o texte. Absencia predprimarnehodetavania saedaprejavuje napr. aj v tejto obldgtSocialne a
NXOW~UQH SURVWUHGLH ] NWRUpKR 3ALDFL SRFKiG]DM~ Yeé
spbsob, akym sa zapajaju do vzdelavania.

6~pDVQé NRQVROLGRYDQé aw3dwialie ¥.i Glotaz iaf Da-tozSdp dRgitblinyéh >
NRPSHWHQFLt WYRULYRVWL D VFKRSQRVWt ALDNRY ULHAL
Vo svetle tychtoS R & L D GimerdaHdghodli prvy raza QDAHM ANROH SRWOPWRQYIB Qbm D
inforPDWLN\ XGRpQtNMSHRLILNIi Y\XpRYDQLD LQIRUPDWLYWADW SUF
predstavuju rozneyzvy. Vo vyskumnej literatlre sa tejto problematike & S H F Ldrbdrdmovaniu

na prvomstupneSRG D QIRFPRL Y HGARSRVLD Q NapWwtRoQUHepdin@rReYdolide
]DVW~SHQé& YEVNXP SUREOHPDWLN\ ]BPHQisydazavaa@iget | LNi X
mienkachV DO aRP W H][Wda vhbijémeé/irayeiny W L

2 Preto sme privitali legislativhu zmerato uzakonenig@ovinréhopredprimarnbovzdelavara SUH GHWL NWRUp C
SI" URNRY GR DXJXVWD SUtVOXaQpKR URND SULpPpRP W~WR SRYLQQRV
URN SUHG QiVWXSRP GR ]INODGQHM ANRO\ SRJbku2DRBBYHOX ANROVNpPKR JiN
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ONUHP Xa VSRPtQD Qobfaykewydhhdnidei PDM~ ALDFL UyPVN\FK NRF
aj VODE4LH DOHER WDNPHU &L D G Q tdchBdibgig@hi. KArétd Deviakdito V N ~ V H
situaciach nevyhnutny individualpgitivy SUtVW XS =iURYH YaDN URYQDNR DN
VLOQRX YL]JXIiOQRX SUHGVWDYLYR\pOREY hky 8 Bethu® @ERY RXDDP WU L
NWRUp BEBRGR NWtY @ hmd&oddmAirgbtmatickom vzdeladvani3 Rp DV skiess t Q
preto VQD¥\WY I SUD'OHALWRVWL SUH NRQ aWKIXINY\WL ML R\ PEMebQ IR(E M
WLH WHRRMLAM-~ POMOERPU L H agla@dvanychyyvinovo primeranych problémov

UR Bruékrokyv EXGRYDQt LQIRUPDWLFNpKR P\VOHQLD YptWDQH ]i

daci URPQDNEMHMVANNOMNQIRUPDWLNRX DNR predtynihgsDéilit RoS UHG Pt
KRGOL VPH VD SUHWR R Withke[td sithdciidkdiivodhiR KeQponpYfifomniatickeho
vzdelavaia programovaniea U H D O LhpRpdmdcouprogramovacibo prostrelia Emil pre naj
PODGAtFK IdeloD-NRG Q~ AQHSRYLQQ~3 dudahtinioirtakikds Eriilerh[A]K R

prel. cyklus 1D MP @B B @i{lXtomto prostredziska"prvé skilsenostisaderim postavy,

poradm krokov, obmedzeniai na ploche wé6znych formachsr6znymi podmienkani v zadaniiloh,

X U il W& U XrilaVzelthDv datacha pod.

3RS > @ ]G{UD] XMH &H SUDYLGHOQi D NRQWLQXiOQD a&NROV!
gramotnosti, slovnej zasoby a porozumenia textu. V tomto kontexte ma informatikstredEmila
Y&]QDPQé& GLGDNWLFNé& SRWHQFLIO 9\X&tYD WRWLA& YL]XiOC
VHNYHQFLH D ]MHGQRGX&aHQé MD]\N pR XPRa&a XMH ALDNRP
obmedzenom jazykovom porozumeni. Programovanie prostrednictvom nediéoing by doing+

WHGD XpHQLH VD FH] DNWRYXQIR aH 6H WISRWQW R PEXL HbjeV SR OR
SULURG]HQpP SUH YAaHWN\ GHWL QR RE]JYOiad" SUtQRVQp SUH 38
SR]JUL > @ 3UDNWLFNp VN-~VHQFRHFL iXONM] ONVI~ G &RV §HWPL MHE
pozitiYQH QD ~ORK\ V YL]XIOQRX SUHK DGQRV"RX IDUHEQéP U}
.LQHWLFNp D KUDYp DNWLYLW\ SRGSRUXM~ V~VWUHGHQLH
EH]SHpPQp SURVWUHGLH NGH 4LDFL QDS U Hspeit ~Jehevphimn® é P W\
]JDYIiG]D" GR Y\XpRYDQLD PHWyG\ |DORAHQp QD Qi]JRUQRVWL
QiIVWURMRFK NWRUp XGUALDYDM~ SR]JRUQRV" PRWLYXM~ D
VN~VHQRV"DPL

Gradacia Gloh vEmilovi XPRa XMH VP H U Rposdupnémid dbavovatiu prvych informa
tickych konceptov, ale aj fozvoju tvorivosti, vytrvalosti, produktivnej practhybou, k spolupraci,
NRPXQLNIiFLL VOQDRHELDGDOWNYG/WtY GudjdnRiyiiXS D SUrHDP é &
tak Uspechy (a niekedynetspd=K\ SUL ULHaAHQt SUREO PPaka DpBsRr&HENIR Y D Q't
teda XPRa XMH QDS D" FLHOH PRGHUQpPKR Y]GH® DD EDLQFt il
inkluzivneho vzdelavania7iWR Ydé$a t@abpre nasstab mostom medzi novym kikulom,
SRALDGDYNDPL QD UR]JYRM LQIRUPDWLFNpKR P\VOHQLD D UH
SUHGVWDYtPH DOHNMAaz&IDAH DN~QBDOGRMMMKBHQp UR]YtMD" LQI
myslenie prostrednictvom jednoduchych a hravych aktivit, ktoré agdiozvoju logického mysle

na aNRPSHWHQFLt ULH#&RYBURNE GRPHIAO XM~ BRDWRYHQXLX VD
'RPQLHYDPH VD @kkbiiyRprogekt ponidésatovézaujimavé poznatky implementéacie
informatiky vmargindizovanych podmienkach

2 966.801é .217(:7 &,($((6,*1

1i&8 SURMHNW VPH UHDOL]JRYDOL QD PHQ&HM aANROH NWRUi ]D
URPQINX ]iNODGQEKRDYEGHOMXBELMX SULEOLAQHYLWALBNRY RIF
Y&XPED SUHELHKD Y ~]NRP SUHSRMHQt V NRP XQ lnéEhddiaS UR V V
WDNPHU rdra®iddi@L ]iNODGQi 4NROD NWRUHM V~pDV"RX MH

3 Toto prostredie budemeD O Haxte\R ] Q D p skMterieako Emil.
4 Prvy zdvojice autorov tohto prispevkui@ D 8 XROWH RP
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NODVLILNRYDQi DNR UyPVND a4NROD D QHSREHUiIi AaLDGQH a&aslt
MHGQHM ] REFt Y SRGWDWUDQVNHM REODVWL Y SRNRMQRP S
YRQNDM&LH DNWLYLW\

Napriek svoHM YHWREMWROD Y\]QDpXMH Y\VRNRX PLHURX LQLFLDW
ANRO\ VD GOKRGRER VQDat R VNYDOLW RYDQLH FKRGX &NF
JUDQWRYéFK YéJLHY D GRWDpQéFK SURJUDPRYhodémweiup XPR
Y&XpE\ ORGHUQL]DpQp DNWLYLW\ ]DK DM~ DM REQRYX XpHE
ANROD Y V~pDVQRVWL GLVSRQXMH QRYéPL WDEOHWPL D SUHC
Y&éXpENUHP LQpK Rapdi¢th &4MROSILORWQpPKR RYHURYDQLD QRYpKR
programu, v ramci ktorého kladie déraz na rozvoj digitalnej gramotnosti a zakladnych informatickych
NRPSHWHQFLt 9 a20552& N&Rp R NMERLdjelkt Realizovali, sa predmet
LQIRUPDWjeMNR W\XYé UD] Xa Y URpQDNDXE{ ® R A% WH B GVMRDRY BN LHX
PRGHUQéFK WHFKQROyYJLt GR NDAGRGHQQPpPKR Y]GHOiIYDFLHKF

2.1 Ciele a design vyskumu

+ODYQéP FIABHMRBUPPH EROR RYHUL" GR DNHSMEMdHSR S R LS U
budovanie zékladoinformatického mysleniagozvof ORJLFNéFK SRVWXSRY D PRWL'
URPQtND ]iN ODna@iHdlizo&ani dinskan prostred. Cheeli sme]LVWL" puzkUDYp |
IOQH VSUDFRYDQLH JINODGQéFK SURJUDPRY D&ENRIKO WIR W HSQWVR
tiky u deti, ktoré sa s programovanim stretavaju po prvykrat.

Konkrétne,, RIKRGOL VPH VD QDY UWKR-G QWN DXL RIMNMEFBR aW\URFK
hodin (vrozsahu 1 hodpn W&éAaGHQQH QD NWRUEéFK QD3 IEnLChedli StheH& L O L
WDNWR RYHUL" pLSMH Sp&&eDER YRQGKp ]| K DGLVND DQJDAR®
vacie a porozumenia zakl@éP LQIRUPDWLFNéP NRQFHSWRP X AaLDNRY |
SUDFRYD" V SRptWDpRP DOHER WHFKQROyJLDPL &KFHOL VPH
PHG]L AaLDNPL DE\ VD Y\ WYRULOR EH]SHpQp D PRWLYXM~FH ¢
napriek jazykoY EP VRFLIiOQ\P pL WHFKQLFN éfn&dserraplaadrai) L KORPG Q R WiLY"
YEVOHGN\ SUiIFH aLDNRY \DkontéxedoeKdddv &b idzrdb ba@Rypickych pre
marginalizované komunity. UplnG spravupmjekte sme pringi v [11], v tomto prispevku

Y]K DGRP QD REPHG]HQEé Sihanldktoné eblo &spakty/ta Qstexiad H P H
SUDFRYDOL VPH V FHORX WULHGRX pRaViaAER YRQBWN\BRLSRIGH
GLHYpDWDPL /LVRX D 1LQRX DfBRQABEPYRIO5RE®RPVD ZWREP KR
VPH AaLDNRY SRVWXSQH abpwiu DPWIRORDWW RPRGDEYPLOD QD SOR
zadané Ulop DNR YQtPD" SUYN\ QD SROtpNDFK D U{]QH Y]"DK\ P
vyplyvaju so zadani. Hodiny sme koncipovali tak, aby podporovali spolupracu, vzajomnd pomoc a
SRFLW ~VSHFKX DM QDSULHN SRpL BWyasliédestidD ANNRR/ W PBIP R Y
ALDNRY pR VL QDDKPGQQ P HKESODNFWiG]D" QD YODVWQp REM
otazkami a vyzvamiZaujimala nas napich VFKRSQRYV" SR RKIBI54d Sanpbt&rie @Ch
ULHAL" NRPXQLNRYD" VR VSROXALDNPL VYRMH SRVWXS\ D S
praci a pod.1 D & prigritou bolo, abyQDSOQR D al/PDOEFERWH NéPK , 4 0RHWKRSY
o kvalitativny desigrs particiSDWtYQ\P SR]RURY D Qt Py.PrdiiiR/ivesQedditdid Y] R U
Y\XALOL IDNW aH NDAaGpKR ] rasahko®mé thly nsaly | Gtk BV PHAERNi]D
HYLGRYD" LQGLYLGXIOQH SRVWXS\ SUREOpP\ L HPRWtYQH U}

22 (PLO SUH QDMPODGA&tFK aLDNRY =2

Ako vzdelavaci obsah 8 YEVNXPQé LQAWUXPHQW VPH ERiXKE&r®L VRI)
Y]QLNOR SRpPpDV SDQSEWIP L HDEREFILIGNR YR QH \GdRMvatk Sivita

50HQi &LDNRY VPH ~P\VHOQH JPHQLOL
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vpDVH NHG\ &NRO\ PXVHOL GRpDYQH KR AMY 'RE [E BO®EIRY/INI W
atraktivnu S U t O HrialddhRxatmeranl na:
XPRGHUQEé NRQ aWampEXWLIiyZvdf iIMarmatiékddo myslenigopeogramovaniako
MHKR QHRGP\VQLWH QHM V~pDVWL
x rozvoj logického aelkovoaj matematického myslenia,
xrozvoj J|U X p QR VWK XK Wa QillHjebiemy tedaX pL"s UD G R VzhiysfePapetovej
QiURp Q H NhartlEup) Ypozri [7],
XKROLVWLFNé U ﬁé}azaana‘iMcEpél&Ehézde}’évacicmblastl’ goredmetov, slérazom
QD UR]JYRM RVREQRVWQEéFK JUXpQR¥omunkRagi® VSROXSUIFH Yt

ZSRK DGX NRJQLWtPQIHW H iW R WQRR& MR kowtextd @orihtidy sEmilom
]DUDGL'"@EPHHBGRY W U H G LBUXGREHNRO Biddddsie] B MQaddri B8], a(b) AW\UL VYHW
programovara s Emilom pozrinapr.[9] a [10]. Aj v pripade toht@rostrediaF KFHOL DXWRUL ]C
rovnaképedagogické principyteda N O iddfaz naVSRORpEQELH VD RESWMIARY, DQtP
sbohatoudiskisiou OWRP DNR GLH"D phosiipley abs¥rdia XyMagialsencia cel

kovej spatnej vazy G{UD] QD SOIiQRYDQLH NURNRY REMDYRYDQLH R
akomunikiciaoSRVWXSH DOWHUQdpudtYQ\FK ULHAHQLDFK

(PLO SUH Q[phrBsBAmGGYRKK VYHWRY NDAaGé ]| QLFK REBDKXMH
aD .DaG~ VNXSLQX WYRUt JUBGpFSs0RVMMLHDGVIH-FKVHGRKREVDKX
Prvy svetsa SR K DG X L Q I RforR&ivkéhd inyiBlenia zameriava na:

x Nepriame riadeniebez zaznamu krokppozri P] +a L dé&zhdavaju prikazgriamo Emilovj ale
klikaju do plochyy WRP LVWRP ULDGNX Entll pr&/R necWad3a horadi&rdkoy D
QHY]QLNi 4LD.GHQ ]i]QDP

x Orientécia jeabsolitnat (PLO VD QHSRK\EXMH VPHURP NWRWeRIL.MH RW

x Zberdat (prvkoy) Q D S R Ohdz Md2riakhu poradi(Ulohy skupn AaB) HEmil zo svojej pozicie
leti SR NOLNQXWt QSR\W DINVRRBMUY p MR Up FHVWRX Pt D AJELH
VHG D SORFK\ WEWktENRid YaDN QHY]Q L Nporkd Qo2deradych
predmetdd .UDELFD DNR G idddotipovadaP XQNRVE(toQeBtion) 4LDFL ULHA&LD Y
akoPob 0 Xi$1}4 @ezhieljBdA..., e 6 XI$Te:TRaDpri 2 RORIRStruje Ulohag.

x Zber dat (prvkov) so zdznamonporadi(tlohy skupinCaD) +Emil zbiera prvky do police go-
ziciamivSRUDGt ] DYD GRSUDYD 3ROLFD DMRG®R R/RKJiPEMb@XINWW
zoznamus N prvkami, sdérazom na uvedoenie si poradia (s vyzvami ako":'T*6~1«iéigl
'X 1} é'gleboModry autobus nech je posledngod, na obr. 1 pozi€7aD?7.

X Intemé planovanie postupav prvom svetedaLDFL S UL U heaprdpraQuilu vapriedterne
reprezentovanglancesty DNR SRV W X S Q Rtdt b BnbiiNgddtpR Yrykonal tedanepro
gramujit V JUDGIFLL ~ORK VD DQD SWiXQR XMHVQ XWWRRANY BHN\DW X
roznympodmienkam OORK\ WRWL& pDVWR Y\4DG XM~ ]EthHItwE, LED (
IDUE\ pL LQEFK YODVWQRVW®RIABEXN-DD:GeYd A $PHM 0@ D.. RIEIX61ke
\UXT}261U:16200geeORK\ Y\ADGXM~ ]JELHUD" Y&AHWN\ SUYN\ RNU
SRpW\ SUENRYD" SU YodlAsphEnd dabdERPHU\ PHG]L SR(powhBkyL SUY
SRpHW pSU YR RYUW NRXYWEE 8 xkdB) apod.

XNLHNWRUp ~ORK\ Y\aDGXM~ DE\ Y\]ELHWd®D QRDOU YKV (ROM B/R O [X
pozri naprna obr. 1 Gloh«C74ai, s 6Xi$i}7r6e'...T«} 6Xie'Tal2iTu:+ & T\iTi+o6T2j\ |1

s 3URVWUHGLH twalDaestiRaY\R DIDHR @R Vadiess Qe Qtdtemil.com

7V WRPWR YHNX MH V5L YSQUHHW AHHVREG HIYY D Q L H

sK témeVSIWQHM YI]JE\ VD YUIWLPH DOHM

SAjv tejto,ajvLQ & FK WULHG D FsN 4U CRFELMDW{WDIER MYV L P{&X SR]JELHUDQp SUYN\ SU
Y4DN Y\X&tYDM~ LQDN QLH QD PDQXiOQH XVSRULDGDQLH SRG D SRUDGLI
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x ObmedzeniaaSUY N\ QD SORFKH pDVWR SW H GNINBIKXWR-U 8 LSLR [Et b DI
FKEEDM~ SRpPHW SR]tFLt QD S ROdKombit&tiQbiddéGamRimienH G H Q ¢
Ky ilustruje na obr. 1 GlohA7: Aj teraz klikaj iba na gombiky=d e ...T & TIEI:-ae OXIi$

e Y 1)
Vies ich spravne po menovat’?

Aj teraz klikaj iba na gombiky a vietky ich pozbierai.

\_/
&4\ AR
STIJP
4 . — 4

Obrazok 1: Prvé tri obrazkylustruju aktivity A9, C7aD7 z prvého svetadAWYUWEé REUI]RN
je aktivitaB6z druhého svetat Xa pLDVWRPQH ULGIBE Qi D(PR X RJH

xUY D &R Y DUQLLHAWRQH & HaQW DHF KL WeH QRK/WRDM~ ]YIp&D YLDF ULHA&H
nemajuani jedno 3UL ULHAHQLDFK Pi pDVS\RDPWHWHIRNRPABRPWR S
SUYNRY SRUDGt NURNRY pL SRUDGt JELHUDQ@&FKP&hiefdqNRY R
autavU:XiT T1:1X0aleoX}626ai1:1XxoaleoX}o2aib,2et LOYXIH Hp adias 1)
ULHAHQLH A&LPHL RE®DEXM~-SDHpR

Druhy svet sa SRK DGX LQIRQPRWAINWIDFNpKR P\WOHQLD RG SUYpK
YODVWQRV"DPL

XOULHQWIFL D absélutqaD CDCOHH Ml prDrfakigaciEmila SR X &t a WWND-Q Gobalch& Q p
riadenie SRPRFRX daW\URFK S U tddMdi]ddiy 1xpRVEAICBINODRDAGRP SRXAaLW

kroku vznika hore na paneli extermgznam .DaGé SUtMBEPR]QDpQé&k €& QDP
PRaQp ]J]RGSRYHG D MmiFdnfeniy@ohv ReEpREhe

xK @aW\URP SUtND]RP NURN 8astrdie+@didvko(vSRIPINMEAX S R R a@dierko
(v skupineB pDURYQi &b @redcNadzallice nastroje (v skup@)e aLDFL SRVWXS
REMDYXM~ aH QD UR]GLHO RpelyahoBriR(k giédkyisiow hbRdMdrieNtS UiY D |
N D & Giéh neni pri aplikovanV WDY SRROG pIN DK Rtav¥ sa prave nachadza. Napr.

v B6 na obr 1 vedierko(teda poliatie) zmeni prazdnu zdhradkuzaaradku zP UN Y R X DOAatF
SROLDWtP QD GYH PUNY\ DW

P 9\WN~aDMPH WAUL IPAYPH ~ORKX]DHMOHUWH GI\O IDN Q X Wt P JQ®@i AIRR SIRIKYBEXD Y R
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.H &Hte){o etapena&o vyskume sme sa zamerali AU i FX a L GdhdnY prvého sveta,
o GUXKRP VYHWH WX QHEXGHPH YLDF StVvD"

3 020(17<=+2'E1l

1D |DpLDWNX VPH |LQDELDOGL SIUNHG F R M5 D 18 Rp HWADNsIRGRY (DR VW L V
skromné+EX GRSRVLD &4LDGQH DOHER OHQ R Edebod @mnignthie® RW HE
DOHER SR]JHUDQtP YLGHt SRhiAWDIRWIHKMREBLIOEQY WHGD EROD
JIALWNRP $M SUHWR VPH SRY DB RSYRp@usaippdyjedRaB@epracdEli V D
sme tedgpri PCvy GYRMLFLDFK DOH DNiIiNR XWRRXQURID M5 EGOBDUFHHD &
avitanA. AVNXWRpPpQH DM WeHMD IPQSVH FLUNVDX DS R p@Wingugdrastel. e W\ U R
Spolupraca saplatnila X4 SUL VS~a"DQ tza8avahK €llefyGpikddieEsnilom. .H aH
ALDFL QHPDOL ALDGORIXVNEDVDHRWWXSWH VD LP SRGDU&LOR YV
D K N ReodpogprovaninodLisy FKODSFRP D& SR UDGH RG GLHYpDW 1D
skupinuAa RNDPALWH VD QDGFKOL DQLPRYDQRX SRVWDYRX (PLO
a]RKUIYDOR G{OHRKVWRWQRKALY DQ&EL"YHONREP REMDYRYDQtP E|
Emila, aby sa pohybovalR SORFKH 6N~-@DOREGRW\XNHYy na R¥WERciatSN
napokon sa vréatili P\ALDBRVWXSQH SRVWDY X UR]KR¥ELD 6 XV P B VEDMINDL]
ako akam ma prietie” =ELHUDQLH (BoddAGsRdfoNeRNmali FHO~ SR]JRUQRV" Y
skimaniu Emilovych reakcii, vyrazov tvargegao SRK\ERP 3UY~ ~ORKX ~VSHaQH G|
DE\ VL Y{EHF YAaLPOL MHM ]GDQLH aEWa pDRK HDYWR LM ISQIH ¥ K
SRYDAXMHPH |]D G{OHALWp D VSDOLQGIR \&'Hp\DPEK Q. MRMHWR SSWU Y
priamej pomoci. Pri Gloh@3 Teraz pozbieraj iba tie zvieratka, ktoré nam davaji méskala zmena

.H &4H RSIRKEH|GZAd&adS R]ELHUD O L iadptbttiepytdi snveNa ich, ktoré zvierat

Ni PDOL SR]ELBAHDVBRAMBHBHpPR YaHMNRbo'sadali.8pLWHIHptWDOL VW
zadanie?a L DAKE zadanie?

7RWR ERO DlGndit . PHAGIéE~ORKD VL Y\4DGXMAOVSIOR QD] RENQI]R
SORFKRX 1LQD NWRUi ptWD QDMOHSALH SUHptWDOD WH[W
aSRWUHED LFKSRURDPX¥ RO SUH &L D NRMagnyJG\me€ @rdblém slovne;
zasoby gorozumenia vyznamuety. Uvodné Gspechy pri GlohdglaA2 LFK YADN PRWLYRY
YH PLUBKL SUHNRQiYDOL DM WHQWR SUREOpP DOatP PRWL
NWRUt ptWrDz20melxadiam Had) pomahali ostatnym, najma Rolovi.

V GloheA5 JtVNDOL VN~VHR®RREKBHQDNNYWRUp SROtp[NR GPKeAED P X\
REMDYLOL &H QLHNWRUp SUYN\ VD QHGRBIUHN LEIN'D®PR MWREpF
QHPiPH 5ROR Y4DN QDPLHVWRS$R YSR IG0 K& HHQLE QVFHHOVH QDX |
vUYPVNRP MDJ]\NX VD SRX&tYD SUH RYRUBRR DI .[HDHAEGEYX WHQ
priniesli prvé skusenosti® 6P &H QLHNWRUp ]DGDQLD VD GDM~ VSOQL" «

1D NDAaGHM ]R aW\URFK KRGtQ VPH FKFHOL Y\UAd4&lgoddrddi WN éF
iba Lise, NinaG RN R Q p L 8oDTim®MAOKUA7, Rolo SA7 QHXVSHO YN IRiKQHmoLt@aleS U L
QHRGUDGLOR &KODSFL VL Y&DN Y\aLDGDOL H[WURNapgdvst PLPR
NDAGHM KRGLQ\ VPH WSRO GAK REWERSKE EKstRCh.

$M QD DO&tFK KRGLQIFK VPH QDU BamaprLNiQanekd Mo Rp] QD REQp |
URYQDNEéEIERHW. VP H V RianknedldpdvadhManériiksme preto slovaalay isty

SRpTOW je ibajeden SUtNODGRY NWRUp QiV XSRIiR{ANMpIQDHW RD PIH
situacie AL OONH Y LH Ya\dLLivNokiimie detailom zadanigQRNHG\ ]DVD VSUiIYQHP)
EUIQLOL pLVWR HPRWHEQHEG WRRFRG\Y Hddde FER GIWOL KROKHtFK ~OR

11 Jmyselne volime tieto slovélebo presne vyjadruji jav, ktory Papest @ D DOA&t D X ¥yRdiicityQddaé Y D M ~
VNXWRpPQRV" &H 4LDN ]JDXMDWé ULDGHQtP SRVWDY\ URERWD QD SRGOR
S SRVWDY R XOXWtPWR 8 Q«DINOMYBEARDdiny dvajg V (PLORP XUREL" WR D WR
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opakovali problemy QHSR]JRUQEP ptWDQtP |DGDQLD QlH&GIRDWIXQtP F
G{OHALWEéP SRXpHQtP SUH QiV EROR DNp G{OHALWp MH GRSL
otazku alebo aby si premyslelgjadril dévod svojho postupu. NapriNoheB10Timo nepozbieral

SR aW\UL ND&@NWM]IDUE\ DOH LED GYD 3R GOK&RP pDVH QiP
WR NRWQUHEYR&OR GRXWHIHLEM VD SUHNUéYD"

V skupineC smevhodnymi otazkamzameraliS R] R U IRDMNaRKY D @GPLQ\FK ULHE&HQt W
Ulohy.Trpezlivo sme samuseN HQRYD" DM Sézhyéh)pftavidi€) hoxadia zbierari prvkov

(C7al,:22 0Xi$T}r0e'...T+} oXie'Tal2iTY:. BRWHIdLOIRj\QIiilWeX &DINy aH aLD
motivovani a] LQWHQ]tY RYDOD V kobhikagidvapR@AIBESHOUD 9LGHOL \
staleviacaYLDF DQDO\WLFN\ SOiQXM~ VYR §EeIRRMMIVIGBL. SUHPEA DM~

V skupinéach UloiC aD sme zaregistrovali aj tgkoposun pDVWHMA&ELH WDG\RWIlNdED R aH
anazavervD |DP\VOHOL pL MH LFK ULHAHQLH VSQDVY|QH LZBMNaRKN DG L
siprep t WzBdanie. 3B RYDAXMHPH WR ]D UR]JYRM LENK\VOMRRPW WHNMNOR R
problémov DOH DM PHWDNRJQ AW WeddriovilgotrplpsRaxostivéhol Y DARYD QLD
aplanovaniskrokov. OpakovanietULHaAHQLD WéFEM WMERKUHGRKP VSEAiIiYQH Y
podupnégradovanieQ i U R p RriRpxéticde k D O dmPpomahdo ziskava” VHEDG{YHWU X +R:
boli ~VSHB @LDF bvAiyHMIHY R SRNUDpPRYDQLH

4 =E9(5< = 32=2529%1E

Prekonavanie digitalnej zaostalostvadjomnej nerovnostt HGQéP | N ~pRY&HKARA/ W& Q't
VNXPH EROR &M skupiRewrBtan@tydhmiiniPiOQ\PL VN~VHQRV"DPL V WFE
pozitivne prijali prostredi&mil. Intuitivne prevedenieSUR JU D P X0 >SRIRHINR@®D" YLDFHUp
W\ASLFNp SUH ALDNRY | PDURBRRIDOWRPFORAKMRRPYQIR]GLHO\ |
YHQRVWL VD SRpDV aW\URFK KRGtQ YEUD]QH ]QtaLOL $M &LD
konci samostatne®iGD" SURVWUHGLH D ULHAL" ~@tRthkym\StenatiRlke SRUR
D SRGSRUXM~FH Y\XpRYDQLH GRNi]JDOR NRPSHQ]JRYD" QHGRV

Rozvoj informatického mysleniaLDFL SRFKBGHQ LSWPHNMIIREYV L D kraihe petaFLH D
die krokov.3RVWXSQp JUDGRYDQLH ~ORK XPRAQLOR ]JYOIGQX" QDN
JUEFKOHQLH EOHVNRP 6SRPLDWNX SUHRPY®D H3 RV WaSIEH~DR K'
pbLOL SUHPéa D" GRSUHGX SUHGVWDYRYDOL VL SRK\E URERW
RNDPALWéFK UHDNFLt N SOIQRYDQpPX SRVWXSX SRXND]XMH
~ORKIiFK VL aLDVHomd&valiD} 1D BEWKU X N W X U i Prekaiivid 'sPéka VFCHRE]LL
WHMatFK QDBUHIFKWULHGDQLH SUYNRY VWULHGDQLH LFK YOL
SRUDGLH D @&WUXNW~UX 8pLOL VDI YRWFW LULMRWYDL IDF R GAAKWE
QHY\NRQDO RpPpDNiYDQé SRK\E DNWtYQH K DGDRY DSt p QM S2
opravovali a znovwverovali. Takyto postupredstavujeG { O H & L WirfokmatidR&h$ myslenia.
ALDFL VL WLHAa WRY+ GXOIC SWRERWRY '] ApiasrEQdmedzenia pri

K DGDQt ULH&HQ#tak 3RdaldHK@PHL OY\NRQDO GDQé SUtND] SRVN\W
YL]XiOQX VSIW Qodpd¥djdiodch feBulaciu, XPRa RYDOR LP RNDPAaLWH YL
svojich rozhodnuti. Animacie, efekty a farebné zmeny vytvarali putavé prostredie, ktoré podporovalo
UDGRV" ] ~VSHFKX D VHEDG{YHUX

Rozvoj digitalnych kompetenciiiaformatického myslenigktoré sme pozorovalprirodzeneQ DS D
QDA&H SULPIiUQH FLHOH SDtQRYQ®WROCINORBIUWPQIDOL]RYDQEéFk
SRYDaXMHPH DM DOA&3LH YEJ]QDPQp SRJRURYDQLD

Jazykova bariéra a vizualna komunikaodraktivne animovanéSURVWUHGLH JQtaLOR GR
EDULpU\ 4LDFL NWRUt GRPD SRXNWAOARIFMOQW® GL@OBNMWE R WER
YeEUD]QH JQHYEKRGQHQt $QLPRYDQp JREUD]JHQLH SRK\EX URE
GpKR |DGDQpKR NURNX XPRAQLOL SRFKRSL" ORJLNX SURJUD
VYHW RYDQLD 3RpDV UHDOL]JIFLH Y\XpRYDFtFK KRGtQ VD PL
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QDMPI ] G{YRGX REPHG]HQHM VORYQHM ]J]iVRE\ 7LHWR VLWXiF
postupne] YOiGOL Y aHdWhb\sve@Q RKMSHFKRP SUH QiV EROR aH DM SUI
DNWLYtW VL SRVWXSQH UR]JaLURYDOL VYRMX VORYQ-~ ]JiVREX

MotivaciaaDQJDARYB QYRWWNEFK ALDNRY VPH SRJRURYDOL Y\VRN~
IDUHEQpPp SURVWUHGLH D DQLPRYDQi SRVWDYD GHWL SULURG]
D LQLFLDWtYX 7LPR VD ]DSIiMDO DNWtYQH D ddivd p&okR fRRGKR G C
MDYLO VQDKX QDSULHN SRpLDWRpPpQéEP "DANRVWLDP D ]QDpQtF
NWRUp VD SRVWXSQH ]DpDOL SUHPLH D" QD PDOp ~VSHFK\ ¢
SRUR]XPLH" ] BIGb@rotureli na zakladdastnéhopt WD QLD SUHMBpeERYDOL U
D pDVWR VL |DGDQLD ptWDOL RSDNRYDQH SUH YODVWQp XLV\

Rozvoj spoluprace3SRpDV KRGtQ VD SULURG]JHQH UR]J]YtMDOR NRRSHULI
PHG]L AaLDNPL 6SRQWiIiQQD VSROXSUiIiFD VD SUHMDYLOD YR Y
sekundarny prinos praceBEmilom QDMPI Y NRQWH[WH PDUJLQDOL]RYDQF
UEFKOHMA3LH SRFKRSLOL ~ORK\ UDGLOL VSROXALDNRP /LVD
SUHGRY&HWNEéEP SUH 1LQX NWRU~ SRVWXSQH PRWLYRYDOD L
VSROXALDFNHM SR GDRODH Y1 ph®IDXQAD/GWREMEX D VHEDYHGRPLH SUI

,QWHUDNFLH PHG]JL ALDNPL V U{]QRX GLJLWIiOQRX mal$#amMRWQR"
v Gvode problém, sa stal neformalnym pomocnikom pre Rola a trpezlivo mu ukazoval ovladanie

P\ARX D QDYLJIBRY¥YHMIERWH XpHQLH VD XNi]DORSEORVO KX IVER[
UHDJRYDO QD UDG\ VSROXALDND 8pLWH ND D SHGDJRJLFNi |
YDWH PL D VOHGRYDOL VNXSLQX DNR VL V ~ORKDPL VDPL DC
D PDO YLDF SUtOHALWRVWt WHA&AL" VD ] YODVWQéFK ~VSHFKRY

Budovanie socialnych vaziekempatie.(PLO Y\WYRULO SURVWUHGLH SUH SRVL
ALDFL RVODYRYDOL ~VSHFK\ VSROXALDNRY VSRORpPQH UHDJ
QH~VSHFKRFK 3RVWXSQH JtVNDYDOL RGYDKX VN~ab" @RYp U
chyby +EH]SHpQp Ssd Bké2aldJaidS L+bRYp SUH ALDNRY ] PDUJLQDOL]RY

Komunikacia aargumentacia aLDFL VD XpLOL YHUEDOL]JRYD" VYRMH SRV
GLVNXVLIiFK SRXatYDOL WHEQREBRFKYVLDDWMIWENPLB Paxpdtd RWF
stupnesi precizovali jazyk. Tato komunikacia podporovala informatické myslenie aj jazykové
kompetencie.

1D JiYHU WHMWR pDVWL FKRAHPH NG{ROY @ LS'UMHAQBIAE YLD NO X ]tY Q

X5RYQRV" SUNOHAMIWRDWIHIJUDPRWQRV" MD]\NRYi EDULPpUD C
SUHNiANRX .DA&Gp GLH"D PRKOR QDSUHGRYD" YODVW-QéP Wi
lizovanych komunitach.

X3RFLW VSROXSDWULpPQRY W DHKRGWOIR WRWYHRWRQWD DWPRVIpU
VD UREL" FK\E\ D SéwD" vD A&4LDFL YLGHOL &H QLH V-~ VDP
]QtaLOR VWUDFK ] QH~VSHFKX

Na urovni jednotivcovKk RGQRWtPH &H QDM~VSH3EQHMaARXRUE YR EW HKK RIRD
KUDYR SRFKRSLOD SULQFtS SRVWXSX DM ptWDQLH WH[WRYEéF
SUYpKR VYHWD D VWDOD VD SRPRFQtpNRX SUH VeSiIR®IX@LDNRY
SOIQRYDQéFK aW\URFK KRGtQ NWRUp EROL Y\KUDGHQp SUH .
SUHMDYLOD ]JiXMHP GREURYR QH SRNUDpPpRYD" DM QD DOa&atFK
postupne, jej napredovanie®l SRPDOAaLH 3RVWXSQH VD YaDN QDXpLOD U
YIpaLX VHEDG{YHUX 7LPR ]DpDO OHS&LH UR]XPLH" SULQFtSRF
1D &AWYUWHM KRGLQH VD VWUHWRO VR J]ORALW HINMEAHBIL B O RKLDrF
VD VQDALO JOHSAEAL" VL ptWDQLH (tefa mino infolerbakkyp) t WRD 'S RYID BRX 1 &
]D YH Né ~VSHFIQDEROWRVERXG JQ\ QDMPHQHM ~VSHaQPpomBY&DN |
KRO PX DE\ DM RQ XVGE HXRNRW pH' HWAVLXRW DNR MHKR VSR(
GRNRQpPL" ~ORK\ QHVN{U -HKR QLAaaLD ~URYH VORYHQpPLQ\ D
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jeho snahu pl®lo pozitivhe a motivujicej SUH QHKR DM SUH Y WNhXOMW~BPNKRW 8
RFHQLOL QDMPI MHKR Y\WUYDORRdlaabs@hiejg.i QD LQéFK SUHGPH

5 ',6.86,9%

Projekt nam priniesol viacero zaujimavych postrelade,aj z SRK MM®MXLFK Y gayW\k&P RY

texte zodpovedajucepedagogiy 6 WUXPpQH WX VSRPHQLHPH OHQ GYD 33U\
UR]JYRM aWUXNWXWiRREBKXRHMWVAHRUDBP DW LNSHR (DD VP Ot EX B K e
URFK Y\XpRY D bt kK akaly e tdhelxaregistrovali, ako sa u D NdRtMpneozvijalo ich

vnimanie scény Emilom apredmetmi, ktorénaju pabiera’, ako celki. Najprv zD p t Q Dhiky@hH Q
SRKGBP QD SROtpNR NGH VD (alQ® 8P Odkdvaqrig8tkvhGiiku a@bo

VW SFbhochcB@®L SULYLHV" 3RVWXSQH VD YADN XRIOR AH®tIPHD "S BF
aLFK a8WUXNW~UX ]DpDOL SEes) SRB'UBGHNR NRp NUIRNBDY NOL N
SROtpNR NDP P{aH FHL\ONKRXLORAMEEHSDH®MHWRY =DpDOL VL
poradie, \{DNRP PDM~ SU Yaky vi&rtyM UzDikamavysledrej policc 1DXpLOL VD YQf
obmedzeniapodPLHQN\ NWRUp Y\SOEYDOL VR |DGDQLD pytaRdg\ 1LHN
bL SODWILALHD MEPH G ]HDhdB5ai DSkl 6 Xi$TX:}21" 1 tajérbmikoga:Lish
SEWDOD pL Pi ]EL Hayoh istydifarikbXéeRiOy@rak \pri kruhoch7 R QiV OHQ XLV"
vWRP ANROVNHM IMQHRGFODHIRWID" SRVRBRRDE\ VDvEm®FL Xpl
celkow stavproblémuaULH&HQLD

Druhou témouje koncept spatnej vazby. Autdniformatiky sEmilomopakovane]G{UD] XM~ aF
Y\WYRUHQp SURVWUHGLD QHSRVN\WXM~ aLDNRP VSIWQ-~ YI]JE
~ORKX Y\UL HélébO hig¢.WSdoitd @skumnan projekesme VL Y & D N ilX Y d8HbjRrire

Apatna vazba]QDPHQi SUHXSILBWRRYDDM YAHOLpPR LQp 1DSU WR
SUtND] DOHER plnewhon@p HOYHWR&®H VD WR QHGi 5RYQDNR YOQt
robi pri pohybe ako odlietajupozbierané prvky do krabicp ha policuapod 7R QiP QD]QDpXMH
koncept spatnej vazby [ @NRP S O Ha@HAKE tsa implementuje alebo prejavujedznych
programovacich prostrediach, trebB OWW WHPDWLFN\ SUHVN~PD"

8YHGRPXMHPH VL aHLOGPXNANDNDRY V'L YLDFHUEPIQ VAPKHWRHL DE&
UR]JYtMDQLH LQIRUPDWLFNpKR Y]J]GHOiYDQLD QD QD&a&HM aNRO
sme overilivtomto projekteRovnako G{O Hé &/ MH DM W RkiuseEOsti\sRIMu@Eas H

ako RGSRA~PDK) Y\XPpRYDQLH fre IR {® # DyR\. Rl \ & L Drivalrginalizovanych
komunit.

1D ]JiYHU 0@ 33WHDWL]XiOQH S URJU DErit 8D FL 8 DSWRYMGRNEH &4 D N
jemezaYKRGQé QiVWURM SUH UR]JYRM LQIRUPDWLFNpKRnNR\VOHQ
SRVWXSQp JUDGRYDQLH ~ORK XPR& XMH QDSUHGRYD" Y&aHW
s(PLORP SULURG]JHQH SRGSRUXMH NRRSHUDWtYQH XpHQLH VI
Y]JGHOiIYDQLH UR]JYtMD GLJLWIiOQH NRPSHWHQFLH pLWBWH VN
baddveru. Prostrediémil efektivne QLAXMH GLJLWiOQX QHURYQRV" D NRPSHl
kého vybavenia doma.

6 32$.29%1,(

V SUYRP UDGH VD FKFHPH SR DNRYD" YHG H GtoXnQsng HyskudnN R O\ |
UHDOL]JRYDOL DNXMHPH DM VSROXDXW RidiRBtikE BEWilo@A.D Y]GF
%ODKRYL D 0 ORMWOWRINRYNXPQ& SURMHNW VPH UHDOL]JRYDC
VEGA 1/0407/25 STRIPSAWUXNWXUiOQH P\WOHQLH D MHKR URRYRM Y
VNUIWHQRX YHU]LR % WivY G LEWEaEAMENAI FUK v Bratislave.
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Model STEM vzdelavania pre gymnazia

STEM education model for upper secondary schools
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EXTENDED ABSTRACT

This paper presents a model of STEM (Science, Technology, Engineering, and Mathematics)
education designed fappersecondary schools, developed within the framework of the experimental
verification of a new study program focused on computer science in the Di{Edial
transformation of educatiomroject. The proposed model responds to the growing demand for
qgualified STEM professionals and to the insufficient level of meaningful STEM integration within
WKH 60RYDN HGXFDWLRQ V\VWHP ,W DLPV WR -50KiB8@IRIS,W WKH
interdisciplinary thinking, and ability to apply knowledge in re@rld contexts.

The model conceptualizes STEM education as a dedicated subject implementedipethedthe

study program(students aged7-19) with a total allocation of 66 teaching hours. Instruction is
organized through collaborative teaching involving educators from multiple disciplines, including
biology, physics, chemistry, geography, mathematics, and computer science. This collaborative
appoach ensures that students encounter authentic interdisciplinary connections and experience
STEM as an integrated field rather than as isolated subjects.

The curriculum is structured into two main components. The first part consists of a set of nine
interdisciplinary instructional units focused on solving complexweald problems. These units are
designed to require the integration of knowledge andsskdim multiple disciplines and emphasize
inquiry-based learning, critical thinking, and teamwork. The second part is based on transdisciplinary
project work, where students independently or in teams formulate and solve problems that often
extend beyond #hschool environment. The most successful projects are presented at a student STEM
conference, thereby fostering communication skills and authentic learning experiences.

An essential feature of the model is the systematic professional development of teachers. Educators
participate in workshops where they experience the instructional approach from the perspective of
students, followed by reflective discussions on methododbgspects. This is complemented by a
series of webinars and ongoing consultations during implementation. Such a model of teacher
preparation is intended to ensure consistency, deepen understanding of interdisciplinary teaching, and
support effective ckesroom practice.

The pilot implementation of the model is planned for the 2026/2027 school year uppen
secondaryschools across Slovakia. The evaluation of the pilot phase will focus on student learning
outcomes, teacher feedback, and identification of key factors influencing successful implementation.
The findings will inform further refinement of teaching matexiahd methodologies, as well as
potential scaling of the model to other types of schools.

The proposed model contributes to the ongoing discussion on effective STEM integration by offering
a structured yet flexible approach that combines interdisciplinary instruction, gregsd learning,

and teacher professional development. It also raflectrent educational trends emphasizing
competencybased education, collaboration, and the meaningful use of digital technologies, including
artificial intelligence, in teaching and learning.

Keywords
STEM educationeducaibnal model,upper secondargchool, teacher education, STEM subject
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ABSTRAKT

V prispevki predstavujme model STEM(prirodré vedy, technologe L Q & L Q & kalevatik)
YIGHOiIYDQLD SUH J\PQi]J]Li NWRUé Y]QLNRO Y UiPFL H[SHULP
odboru zameraného na informatiku v projekte DIiTEdu. Model reaguje na potrebu pripravy
kvalifikovanych odbornikov & H G R V Wi k&BUISPEM vzdeldvaniaY VORYHQVNRP @NR(

IDYUKRYDQé PRGHO LPSOHPHQWXMH 67(0 DNR VDPRVWDWQEé
nayYeéXkedho WtPRYR VSROXSUDFXM~ XpLWHOLD V,linfbbtatikgd K SUt
matematiky 9@ XpED MH UR]J]GHOHQi QD GYH pRGWI LBWYiF B R] RV
MHGQRWLHN QD LQWHUGLVFLSOLQIiUQHM ~URYQL NWRUp V
SUREOpPPRY 'UXKi pDV" SUHELHKD QD WUDQVGLVFLSOLQIiUCQC
projektoy, z NW R U éF K Q D peehiS\viab kb & IXOE-N H Norfaréocii.

1HRGGHOLWH QRX V~pDV"RX PRGHOX MH VA\VWHPDWLFNp Y]GH
NGH VL PHWRGLNX RVYRMXM~ Y UROL aLDNRY D QiVOHGQEéI
XVNXWRPpQt Y &NROVNRP URNX QD GHW.@WLIFEDJI \SPRM L
~SUDYX PHWRGLFNéFK PDWHULIORY D SUtSDGQp URJatuUHQLH

~pR ¥V a
STEM vzdeladvaniemodelvzdeldvaniagymnazium,Y ]GH O iY D Q L, predrpdt BTHMR Y

1 092

STEM vzdelavanie(Science, Technology, Engineering, Mathematigs)jednou zmodernych
vzdelavacich stratégiktora integrug prirodné vedy, technologid, Q & L Q L rhbxémmatiiRL, ).
VV~pDVQRVWL QHH[LVWXMH XVWIiOHQi GHILQtFLD 67(0 Y]GHC
avzdelavacie organizaci¢3]. Napriek tomu existuje zhoda na niektorych aspektoch STEM
YIGHOiYDQLD LQWHJUIFLD PHG]L SUtURGRYHGQEéPL D LQaLQL
Y\FKiG]DMIJOQ\FK SUREOpPPRY ULH&HQLH SUREOpPPX EDEDWH VS
sS{VRELORVWL QDGRE~GDQLH QRYéFK YHGRPRVWt SRXAaLWH ¢
Rastucizaujemo STEM vzdelavare MH UHDNFLRX QD JPHQ\ Y VSRORPQRVV
realizuju & W aWwh vzdelavacie systémyby saprispésoldi novym vyzvam.91K DGRP QD YSO
avyznamoblastiSTEM na hospodarsky a socialny rozvojkrgfhLDFHUR aW~GLt SRXND]X
pripravykvalifikovanych odbornikov na nové pracovné miesta v oblasti STgMieto potreby sa
postupne premietaju do stratéfi], navrrov STEM kurikul[7] avzdelavaFtFK NXU]JRY SUH Xp
[8].

V nasledujucejp D prispevkupredstavime navrh modelu STEM vzdelavania pre gymnazia, jletory

V ~ b D \ekpekmentaleho overovania QRYpKR aWXGLMQpKR RGERUX *\PQi]
nainformatiku [9]. Experimentédlne overovanie prebieha desiatich slovenskych gymnéziach

v ramci projektu DITEdy10].

2 02'(/ 67(0 9="(/E9%1,%$ 35( *<01E=,E
2.1 Vychodiska pre navrh modelu

O V S Ha@emedntaciu STEM vzdelavaniapoc¥& MHPH ]D NRPSOH[Qé SUREOpP N
ALDNRY DOH RPMIBQUWIHLRHYYDGHOIiYDQLD QD aNROH

Pri implementadi STEM vzdelavania YR YaHRBEWKQZAEWODODVOHGXM~FLFK 2
RGVWX¥®hR YiDWi integracie (uvadzame anglické pomenovanja disciplinary,
multidisciplinary, interdisciplinary a transdisciplinary [11]. Tieto arovhe LQWHJUIFLH DOF
urovne)smeSUH QDAaH SRWU bpEesnidi Gabl€ddvReY DOL D

O U R HYigtiplinary:
x NRQFHSW\ D JUXpPQRVWL VD 4LDFL XpLD Y VDPRVWDWQEéFI
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x obsah vzdelavania méa presah aj do iného predmetu,
x nDSU &lkdmEiLprogramovania na predmete informatika programuji hudbu alebo
abstraktné obrazy,
O U R mitidisciplinary:
x NRQFHSW\ D JUXpPQRVWL VD ALDFL XpLD Y UiPFL VSRORpPC
predmetoch
x napr. naproblematiku fungovana OHVD VD ALDFL P$&RK BRKULHKRJUD
biolégie,chémieale aj zS R K Biés¥hej komunity
O U R Mtérdisciplinary
x ALDFL ULHALD WdiyCPQ &I ERERWPP XORYDQé DNR YHGHFNi R
ULHEAHQLH SUREOpPPX Y\aDbovbsechpieietsvLH SRJQDWNR
SUH MHGQRMBE&M Q Lbs\ERIedBVO pdtrgbné poznatkydznych predmetov,

MHGQRWOLYp pDVWL UL Hg$eQy RiedhB W H B Y VQLD SS¥si@m-H bV X
pre nasledujie p D,V W L

x VSRORPQIQRYDQi DNWLYLWD YLDFHUéFK XpLWH RY

x XpLWHOLD KRGQRWLD aLDND WtP VSRORpPQH
O U R ¥atsdisciplinary

x predmety ustupuji do pozadia, v popredi je realny probf¢éedecka otazka)ktory
LGHQWLILNXM~ aLDFL

x GR Ulad@HD@iMDM~ QLHOHQ SUHGPHW\ DOH DM UHIiOQ\ VY
firmy, odbornici ...)

x XpLWHOLD VSROXSUDFXM~ VR aLDNPL Y ~ORKH NRQ]XOWI

Prvé dve UrovnéntegracieSTEM vzdelavaniaV D QD aNROiPKa WGHIKMRIGRHAIRY Ip&atFK
problémov Preto sme sa zamerali najma na posledné dve Urovne.

RealizacisSTEM vzdelavania na tychto UrovniaceY \@DGXMH QXWQH VDPRVWDWQEé
$YADNSTEWNY \ X b R Yré&alzujHen jednotlivi X p liaW Eamcisvojch predmetovprepojenie
jednotlivych oblasti STEMie QHGRVW BWRBYWDWQé& pDVRYé& EORN DOHE
LQWHJUIFLL 67(0 XPR& XMH DE\ VD SUHSRMHQLZM&®G]|L Gl
vzdelavania namiesto toho, aby boli len sekundarnym doplnkonY XX p R'Y pdpatlych
predmeto\12]. Samostaté predmety nemaju vo svojich osnovach dostatok priestorkgonglexny
LQAL@IpHItL NALDFL]WHHEGND GRVWDQ~ SUtOHALWRV" SUHMV"
WHVWRYDQLD D UHGL]IDMQX NWRUé MH [MP GR &R EWQN-X WNRH\DH @
mames UHDOL]iFLR X pfiedepdwy¢id @imna Slovenski LH E\ PDOL E\" ]DpO
do Y\XpRYDQLD RVWD WkpéwmEdnys dast@midHDW R YD G D Q L Ha grepalani®© RV W' t
vedomosti yDVWR VD WDN QMIGHVR WHPNWRAKBR ANROVNEFK Y]G
]IDpPOHQHQp OBRKURKUW&EnOEHMaY |GHOIYDQLD QD ]iNKbEAGKQAIREK &N R
prebieha n&lovensky definue puHFKRG RG SUHGPHWRYHM YéXpEnN Y]GH
SUtVWXS JGUXAaXMH SUHGPHW\ GR RE O D ¢dudtlivydhndrRedrpetdvL H O H (
aXPR& XM~ rozMij@8aINH~pRYp JUDRAWHQYRWWILWEP IDNWRIRPQ-SU
implementaciu STEM vzdelavania¢]GHOIiIiYDQL[EB, AP LWH RY

2.2 Implementacia STEM vzdelavania

Na zaklade Y H G HF N é k,Kvysiadke kyskume a praktickych sklsenostiuvedenych
v predchadzajucej kapitolmplementujeme STEMzdelavane na gymnéaziach nasledovne:

X STEM vzdelavané aL D Nrp¥ementujeme ako samostatny predmet STEMNbtaciou
66 Y\XpRYDFtFK KRGtQ
Xx 3UH XpLWH RY Y\ Yndbbickél métetity.Qp D

X X X
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x 3UH Xp ligWwpHpr&v¥nyvzdelavaci programktory bude realizovany prostrednictvom
SUH]JHQpPQEéFK VWUHWQXWt RQOLQH VWUHWQXWt D NRQ]X

x Overovanigisped Q RivplerhentaciSTEM vzdelavaniaa gymnéziachealizujeme vramci
RYHURYDQLD QRYpKR [EOW RilGthéMdygréhir preBGeBrie X R O VYdkiR P
2026/2027

2.2.1 Predmet STEM

Predmet STEMsmeimplementovaliako samostatny predmeQ D Y\XpRYDQt NWRUpKR V
XpLWHOLD [soldgies ByEIRY, Beografie,chémie matematiky anformatiky. Organizaciu
vzdelavania nagymnaziachsme postupnekomunikaciou sX p LW HURID L W H YR U L&AN{LCGD L
a N D&ggmnaziumQ D &mdsob D N R ] D ErbizhgdH feyiutijucich pre predmeSTEM. Zapojené
gymnazia zaradiliento predmetdo URpQtND

6DPRWQi YEXPED SUHGBMRBEKMVID VWDDEKXMH Y

x 3UH SUYje pppavény V~ERU GHYLDWLFK Y\X[g&kédmtersahiH G QR
7AY\XPRYDFtF&E\XFRRRMQDFLD MHODRQRNDOMB G RILHNR NR Y\Xp
(4-12. 3RG D SR GEmMrEG&RNgymnazim z WHMWR SRQXN\ Y\EHULH
jednotky VUR]VDKX FFD Y\XPORXDEYPK KR GItHQG QRW N\ V~ SUL S
interdisciplinary.

x "UXKi p Dr¥z5ahiycca. Y\XPpRYDFtB& rdalR@Get @ksamostaté skupinoé
DNWLYLWAIWIRDPRWY" E\ VD PDOD Wa&hBdBdigikayyD" QD ~URYQL

3R XNRYPKIDE\ S USTEPRdymniziaryberinfOHSALH &L D E K YSKIHRMAS B VWW L
projekty budi prezentované NASRORhRQHANHM 67(0 NRQIHUHQFLL

2.2.2 Koncepcia 67(0 Y\XpRYDFHM MHGQRWN\

.DaGi Y\XpRY®@KaLIU MGGV D Y kdvikiétdylreaINyRoPoblém alebo vedeck( otazku
Problémy st komplexné L FK Ué MB#HDEXMH YHGRPRVWL D JUXBE®RQWN §FKL
predmetoy. Tento presah e N YéUD]QEH aHH PRRB@pP U Lréhicl jed@HoQ Y
Y\XpRY DpFedHKURBUHW R VD QD Y\ XpRLDWMHOSMGYHDEPMUYUEFK UHOHYI

Déraz kladieme naYHGHFNé SUtVWXS N ULH@3HQGR WHIREIERIRY UR
konceptualne porozumenidritické myslenieatimoY ~ SUiF X SanibhyR problém uvedie

AS U H G, Rdé pvoblémsvojim opisom zapada najvia@ Rp DV BprébBM@MD 4LDFL SULUR
Arestvaj® medzi predmetmi SRG D WRKR DNp SR]QDWIN\UDK®HERL U X p&d
V N D & G H Ma ddriharié postaveniey 4 G\ Xipéhe/gledmetu9\XpRYDFLX MHGQRWN
XpLWH SUHGPHWX NW&R,UEES EREO®Rp MDXWQp GRIOR VD SUREOPP
RGSRYH QD YHGHFN~ RWIi]JNX

3RpDV HISWAREPPPX VL &LDFhLIDWWMRMamMx@siEdRy kibré P {4 X
zhr(" YiYHUHPpQHMIWIBSUHYID I WEDVWNIEIK;SI~AaLD DM BRGSUH XpL\
pri hodnoteni.6 ~pDV"RX QiYUKX Y\XpRYDFHM MHGQRWN\ V~ QiPHW
UHDOL]JRYRBKHM pDVWL Y\XpRYDQLD SUHGPHWX 67(0

9\ XpRYDFLH MHGQRWN\ V~ ]JRVWDYHQp WDN &H XPR& XM~
aprostriedky vratane digitalnych technologind@strojov umelej inteligencie.

6DPRWQp Y\Xdé R YIN@Inel zamerané na ziskavanie novych predmetovych poznatkov
ale VN{U QD V\QHUJL F Ngkasydchpb3riatkbM gz tratliXy@hpredmetov
223 8NiaND 67(0 Y\XpRYDFHM MHGQRWN\

3UH OHSAEKXLERVHAEWIH SUHGVWDYtP B UHXR RWB&ED K VAGHRY'@ R W N
SRWiSDQtP DEVROYRYD" NXU]"

Samotni otazkajfRUP XORYDQi WEDBNRKAPD @ R ISUMH MDV Qrd " [Kvapi NRQ !
vysledok R p D N i Y&&améina realizaciay é Xy/é€jto 12-hodinovej Y\ X p RY D F Hywprédbieha Q R W N
SRG D QDVOHGRYQpKR VFHQiIUD
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bioldgia (1h)

X ALDEIV"XPNR-AQRVWL VSR]QiYDQLD SRGPRUVNpKR VYHWD D
SRXAaLWLH GéFKDFHM WUXELFH QD SRWIiISDQLH QiG\FKF
pristrojom

x identilLNXMH ELR O R Jkéhd teladriziRd pdtadpaXids

X &LDFL IRUP X 0K RWIit] $\ROR QD" R @reédpgrerom

fyzika (3h)

X 8 DFL LGHQWLILNXM~ N ~pRY pzéakohy Nktor€® sivisia! 81 HE N B R &P \
potapanim,

X H[SHULPHQW iadkaybmdnMlakkdiia s K ENR X

X SRSLVXM~ JPHQ\ REMHPX S ~F SUL QiG\FKRYRP SRWIiSDQt

identifikuju limity potapania slychamu trubicoua popisuju princip fungovania dychacieho
pristroja,

X X p LW HVujRZaképarcialnych tlakoazakon roS~a"D QLD l&palh®Y Y

X vysledkom e URYQLFD NWRUIi SRSL \pArddthehd ki gyRy (dupkH Q \

v tkanive
informatika (3h)

x daci navrhujt aSURJUDPXM~ SRptWDpRYé PRGHO SRQRUX SRW
v ktorom simuluju tlak okolia a parcialny tlak dusika vo vybranom tkaniwesledky
simulécie vizualizujy

X SRQRU |DptQD YAaG\SRIPDDKOTRIAMWHX DXYDAXM~ WUL GUXK
URYQRPHUQpP NOHVDQLH SRK\E Y NRQFWDQWQHM K ENH

biolégia (1h)

X ALDFL SUDFXM~V ' PRGHORP DQDWYPLH XGVNpKR WHOD

X popisujuvymenudychacich plynovSUL YRQNDM&RP D YQ~-WRUQRP GéFKL

X navrhnu skupiny tkanj\ktoré saspravaju podobne pri nasycovani/vgsyani dusika

fyzika (1h)

X ALDFL SUWODMMWQEP SRptW Dptoreayfn PIRERORBWLFNHM pDVW

X na zaklade simulacii § {]Q\PL SDUDPHWUD P meniL patctany tlalo duskav D
vo vybranom tkanive

X XpLWH SHalaaa/\prings © pomee parcidlneho tlaku dusika v tkanive a tlaku okolia
DE\ VD SRWiSDp Y\KRO GHNRPSUHVQHM FKRUREH

informatika (1h)

X aLDFL X®UDREtIV D p R, staoRyGh Hrémennymridajapomer parcialneho tlaku
dusika v tkanive a tlaku okol{®brazok 1)

X experimentuju $6znymi scenarmi ponorov@® DY UKQ~ SRWIiSDpVN~ GHNRPSU
EH]SHpPQé SRQRU SRWiSDpD

x diskutujd olimitoch QDYUKQXWpKR SRptWDpRYpKR PRGHOX

x
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Obrazok 1: +RGQRW\ VOHGRYDQ&FK SDUDPHWURY SRpDV EH
SRWiSDp NOHVi GR K EN\ P D PLQ Y KENH P JRWUY
PLQ EH]SHPQRVWQp |[DVWBYIN\ Y K ENDFK P D

fyzika (1h)

X AL pFtujt sYODVWQEéP SRptW D psitivii@iB aloR&FHFROPRDPY BRraval X
rézne tkaniva,
posudzujpravidla E H] Séigo@noruSUH YaHWN\ WNDQLYi
svoje zistenia porovnajUd HIOQR X SRWIiSDBVYMRXHWMDER NRXKR SRWIiS
do vytvoreného modelu implementu@iWD UHIOQHKR UHNUptsugQjpKR SF
EH]SHPWHRNUHDPpQpPKR SRQRUX
biol6gia (1h)

X aL D Rvtatd Rotazkam, ktoré formulovalingD p L D W N X

X sumarizju poznatls, rizikA a obmedzenia potapania s dychacim pristrojom v kontexte

osvojenych poznatkov

V]iYHUHPQHM bpdMatratky XY BYDPH QiPHW\ QD UR]akidip QR{H XNV HM
ALDFL UHDOLRRY D'l YH Witddv€hp préjektu v zmysle |RK DGQHQLD DOA&tFK |

(REMHP WODNFWHARYD@HH YLDFHUSRW IWDNQ RHYG\R~ YDREQIFKW K HE
ASHFLIOQ\FK GEFXKPFSEKH|[QHWIALH PRGHO\L EH]SHPQPKR YéVWX

1D VXPDWtYQH DM IRUPDWtYQH Y\KRGRRNRHYQ IPHa X é X PLH/GHIERD
pripravent analytick( rubrik v ktorej st definované~URYQH YENRQX ALDNRY &LDF
JKUQ~ Y ]iYHUHPNQMRIUY MUHI WikhdHaienia- p D V" R X

9 WHMWR Y\XpRYDFHM3iLNDH G Q R BIGpPUREYD PMD UR{AX UHIOQH VW
nadovolenke).Najdenie dpovele QD RWIi]N X Y \aD G XisicerySRotedmetdklorg je
SRWUHEQpP Y]iMRPH)GIQBWKI WD bDVWL ULHEHQXKBtYJIDM VY HED QI
z SUH G FK iG] D MPréredigacule\Vpdtrebna Uzka spolupraka@dinacia zainteresovanych
XPpLWH{RNFK SUHGPHWRY 9éVOHGRN fkdnplxddd S/ANG- R D@H. D/ IV |
RPSRGLH ®DHWHYFL (DL QWIMWHVYIWRDQXPRYDFLX MHGQRWNX SUHW
interdisciplinary. Stale tu vidimevymedzenieMHG QRWOLY &FK XpPKPRHYRFtFK SUHC
ich veducej pozicieRL H & H&xedizuje len SURVWUHGt @4NRO\ EH] |DPRMHQLH
W~WR Y\XpRYDE@HKDM B GayPIdxnsdisciplinary

2.2.4 Vzdelavanie XpLWH RY SUHGPHWX 67(0

Oboznamovani@avzdelavanieXpLWH RY SUL ]DYiG]DQt SUHG adliatjerm@7 (0 GF
na viacerych arovniach.

X V prvotnej faze prebiehalakomunikacia sU L D GiLwybiranch a8 NGH VPH VWU X

SUH G VW Roviceptpre@riétu STEMR VSRORpPQH Vdesty KkaDiGhD @redmet
asposdjeho Y\XpRYDIWDROL]RRGPLYHQNDFK MHGQRWOLY&FK &N{C

X X X
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X 3ULHEH&Qmink®&li aNRRWHQFLIiOQ\PL XpLWH poktuprie SnBRcH W X 6
oboznanovali s konceptom amplementaciou predetu STEMGR Y\XpRYDQLD

x Aktualne pripravujeme eealizuyePH ZRUNVKRS\ SUH XpLWH RY NWRUt
Y\XpRY®DNRYOVNRP 62RR 8pLWHO LD VNKRENVKRSRY ijQ DMV N{
realizdAF L X Y \XpRY D F H Moli MHK@®\Rskdhe diskutujeme ¥\MDV XMHPH
metodické aspekty SRK D G X XNaltyditd werkshopFK VD ]~p DV WréXriich Xp LW |
aprobacii zedrého gymnaziako jeden timJe {OHALWp DEVPINWHEHDB® [SUHK DG
0 FHOHM Y\XpRY DriekéMosVoitj RapIRAMN (D ¥ W L

X =DpLMVENROVNpRR6/20BRMNEX GHPH U HsBrid lwieRilabotk jednotlivym
Y\XpPRYDFtP MHGQRWIRRIG VW X SR B (Qudegtsr pre konzultaciu a
vzajomnu diskusiu M HG Q RW O L Ya R pR-DADW IHDiRed ¢jGnipRriéhtaciou

X 3Rp@vstovaniaY EXpPE\ SUHGPHWX 67 (0SWHR H ESHEIQEHK O WHRQ'tD " D N\
problémy QD NWRUp XpLWHOLD QDUD]LOL SRpDV Y\XPRYDQLI

3 =E9(5

9 SUtVSHYNX VPH SUHGVWDYLOL QiYUK PRGHOX 67(0 Y]J]GHO|
HISHULPHQWIOQHKR RYHURYDQLD QRYpKR aWXGLMQpKR RGET
76PWR FKFHPH SydteruaSidki! DN GOKR GRE R mX G D B O W@

do Y\XpRYDQLD QD VWGS3HMQ2dekvaaiBsR© irkflementovaleko samostagn
SUHGPHW V YODVWQRX pDVRYRX GRWIFLRX D V WtPRYéP |LC
predmetov.6 ~ p D \WbbBaKu predmetu STEM subordeviatich Y\ X p R 'Y D Fbkdk nel br&/ni
interdisciplinary =iYHU Y\XpRY D Q L Dxko¥ddnosdthth DairilvitaX M HD N Yirovni
transdisciplinary

IHRGGHOLWH QRX V~pDV"RX PRGHOX M HNaVkAi\shieRdnWnaguNp Y ]G
ZRUNVKRSRY ZHELQIURY D SWZREUNYQRBSRMNRPIXOYWSHM ~ Xp LW
aL DabpvzdelavanieK OEaLH SHdIHSEHOMWMLOMH SELH UHIOHNWR YeDtd cBriv@v U H E\
VSIWQi YIJED DM SUH DXW Rl RAé ziska§ppR/& BeRInE KkUSEROSHRAR gL

X b L VB FEND predmetuPilotné overovanie predmety D EXGH U M DEN | RYRIN'X
nadesiatich gymnaziach.

Po realiz&cii pilotného overensa |[DPHULDPH QD DQDOé]X AaLDFN\FKodYéVWwX
X b L W Ha Ri¥ntifikaciu faktorov, ktoré podporuju alebo naopak brzdiplementaciuSTEM
Y]GHOiYDQLD =tVNDQp SR]QDWN\ EXG~ SRGNODGRP QD ~SUD)
PHWRGLFNéFK PDWHULIORY D SRWHQFLIOQH DM QD URJatUHQ
aN{oO

4 32 $.29%1,(

Tento prispevokbol vytvoreny v ramcinarodného projektuligitalna transforméacia vzdelavania
adNRO\WL7H&SURMHNWX .(*$ 83AA\XALWLHQWPHHOIHIM QFLH YR Y
ANROVNHM LQIRUPDWLN\ QD VWUHGQéFK aNROiIFKs3
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7KH ,PSDFW RI 5XEULFV RQ 6WXGHQWYV
Computer Science Classes

JakubKrcho Karolina Mikova
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Mlynskéa dolina Mlynskéa dolina
84248 Bratislava 84248 Bratislava
Slovensko Slovensko
jakub.krcho@fmph.uniba.sk karolina.mikova@fmph.uniba.sk
EXTENDED ABSTRACT

Educational robotics in Slovakia is most often taught within computer science classes, yet the
assessment of student work in this area is still commonly based on traditional grading. Previous
findings from our broader dissertation research showed thatngradmains dominant mainly
because it corresponds to common school practice and formal requirements. To address this issue, we
designed assessment rubrics for student work with educational robots and examined their impact on
students. The rubrics focused three key areas: construction of the robotic model, programming,
and teamwork. The study explored how students experienced-hatzed assessment and how the
teacher influenced themnderstading of this approach. A total of 132 students frearious
secondangchools participated. In three schools, rubrics were used throughout the school year, while
in two schools they were used for one semester. Data were collected througgndpdrstudent
guestionnaires at the beginning and end of the implementation @eribavere supplemented by
interviews with teachers. The responses were analyzed using qualitethedssupported by
descriptive statisticsThe findings show that rubrics represented a new form of assessment for most
students, with approximately 95% of them reporting no previous experience with this type of
assessment. Transparency was the most frequently emphasized benefit, appearingimaaplyro

86% of student responsethis suggest that rubrics helped students better understand how their
performance was judged and what criteria were important. Students also reported that rubrics made
expectations more expliciThis theme appeared in 76% of responses and helped them focus their
effort on relevant aspects of the task. Another important outcome was the perceptionsgeuniie
feedback, as approximately 48% of responses indicated that students could better identify both
strengths and weaknesses in their work instead of receiving only a final grade. Some students also
highlighted improvements in teamwork, with 38% explicitlytisig that rubrics helped them
distribute tasks more clearly and organize collaboration within the group. At the same time, rubrics
could be more difficult for some students to understand in the initial phase, with 32% of responses
referring to this initiatomplexity. Teacher support therefore proved to be essential. The way teachers
explained the criteria and worked with rubrics during instruction strongly influenced how students
accepted and interpreted thedverall, the findings suggest that, within the selected sample of Slovak
schools, rubrics can serve as an effective assessment tool in educational robotics if they are clearly
formulated and systematically integrated into teaching.

Keywords
Assessment in Computer Science, Rubrics, Experiences, Educational Robotics
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ABSTRAKT

(GXNDpQi URERWLND VD QD 60RYHQVNX QDMPDVWHMELH Y\X
SUiIFH &LDNRY MH pDVWR ]DOR&HQpP QD WUDGLpPQRP ]JQiPNRYD
QDYUKOL KRGQRWLDFH UXEULN\ XU pH Otmi 8 tkéimaidre eh&b@i RY V
QD &LDNRY YR Y\XpRYDFRP SURFHVH B5XEULN\ EROL |DPHUD
SURJUDPRYDQLH D WtPRY~ VSROXSUiFX 7HVWRYDQLH UXEUt
SLDWLFK VWUHGQE&FK aNGRIRFK QVANWD\URFK RP YMREFR QHKR ]DS
WYRULOL RGSRYHGH &LDNRY Y RWYRUHQ&FK GRWD]QtNRFK Q
R UR]JKRYRU\ V XpLWH PL 2GSRYHGH EROL DQDO\]RYDQp NYD
AWDWLYANOIRGEN\ XND]XM~ &H SUH YIpaLQX ALDNRY SUHGVWD
ALDFL QDMpDVWHMA&ELH XYiG]DOL YIpadLX WUDQVSDUHQWQRV"
VSIWQ~ YIJEX Y SRURYQDQt VR ]QiPNDPLOKBYL X3 IROIUINP Y LS| REXUNKE
SUIFH D PR4QRV" KRGQRWL" QLHOHQ YéVOHGRN DOH DM SUR!
PRKOL E\" UXEULN\ SUH QLHNWRU&FK 4LDNRY QiURPQHMAELH Q
VS{VRE LFK Y\VYHWD QY BRPLWH D VREVOHGN\ QD]QDpXM~ &H U
QiVWURMRP KRGQRWHQLD Y HGXNDpQHM URERWLNH DN V-
SRX&tYDQp YR Y&XpEH

. U p Rérslov a
+RGQRWHQLH QD ,QIRUPDWLNH 5XEULN\ 6N~VHQRVWL (GXN|

1 092’

,QIRUPDWLND MH Y SRURYQDQt V PDWHPDWLNRX Y&UD]QH P
ANROVNRP SURVWUHGt 7HFKQROYJLH NWRUp VD SRX&tYDM~
RER]QiPHQLH V QRYé&P XpLYRP V~ DM SO PVISRNWILGAQLM MU
bL SUHYHURYDQLH YHGRPRVWL D KRGQRWHQLD VD OtiLD (&
URERWLND 7i VD ]JY\PDMQH Y ]DKUDQLpPt Xpt Qmy.Y@THEK SUHG
DY4DN QD 60RYHQVNX VD QDMPDVWHMELH Y\XpXMH QD KR
GRWHUDM&tFK YEVNXPRY NWRUp VPH UHDOL]JRYDOL Y UiPFL
YH PL QHKRGQRWt = QidKR Y&VNXPX YYH@EPKO Rp LAMHY R Y FQIDNA
SRX&tYD WUDGLpPQp ]QiPNRYDQLH Y &NiOH D& NH &H WDNWI
LQp IRUP\ KRGQRWHQLD DQL QH]YD&AXM~ =QHSRNRMXM~FH

charaktert YLDF DNR SRORIAEKDXEHLXWHRQYDMPI ] G{YRGX OHJLVO
Y\WWYHWOHQLD G{YRGRY KRGQRWHQLD 2EMDYXM~ VD DM VLW
NYDOLWX SUiFH DOHER VD SRXA&tYD OHQ NUDMQi &NiOD D

+RFL XpLWHOLD YQtPDM~ SUtQRV\ HGXNDpQHM URERWLN\ D S
RUJDQL]DpQi QiURpPQRV" LFK pDVWR RGUIG]D RG K DGDQLD
hodnoteniatY LDF DNR ] QLFK LFK SUiYH Jd&VRKWR G{YRGX DQL ¢

2 58%5,.< 1% +2',1E&+ ,1)250%$7,.<

= Y\aaLH SRStVDQéFK G{YRGRY VPH Y UiPFL QidaKR GL]HUW
KRGQRWHQLH SUiIFH ALDNRY 3\R GH GRNWIPIRFE PUX BEJRIENRDNV RIIR] X P L+
KLHUDUFKLFN\ XVSRULDGDQéPL ~URY DPL NGH ~URYH R]QL

D Y\a84LH ~URYQH SUHGVWDY XM~ RBRoviky 30S@uphnutd &R ¥y QdliH NY
Y\XALWH Qp QLHOHQ SUL KRGQRWHQt ALDND XpLWH RP DOH
AWUXNW~URYDQp V~ GR WUIRFAKWKIXINFQ B FKREROWMLVFNpPpKR MNRGHC
IXQNPpQRV" D WYRULYRV" ULHAHQLD SURJUDPRYDQLH YEé
RUJDQL]IFLD NyGX D ULHAHQLH SUREOpPRY D WtPRYIiI VS
rozdelenie Ul .DAGp NULWPULXP MH KRGQR&8bbd@p QD &WYRUERGR

37



DIDINFO 20% International Proceedings

3 0(72'2/1*,$

1DaLP FLH RP EROR Y\WYRUL" WDNé VS{VRE KRGQRWHQLD UR
SUH XpLWH D WDN SUH ALDND D WR Y SURVWUHGt VORYHQVN
VS{VREPL 60OHGRYDOL VPH SU AN BnOdd@robnedpoFukadi, Bk vyziplaN H Vv
EHQHILW\ VSUHYiIG]DM~ XpLWH D SUL |DYiG]DQt UXEUtN VPH
SUHVN~PDOL GRSDG XpLWH VNpKR KRGQRWHQLD QD URYHVQ!
rubrik [10]. NdAs VDN HaWH ]DXMtPDOR DNé GRSDG EXGH PD" WRWR
UXEULN\ QDYLJRYD" SUL XpHQt" =DPHUD" VD QD REODVWL
NYDOLWQHM VSIWQHM YI]E\ QD VYRM YéNRQ" +ODYQ@é RALB R
VN~VHQRVWL V KRGQRWHQtP SURVWUHGQtFWYRP QDaLFK UXE
pL D DNR VD JPHQLOL LFK VN~VHQRVWL V UXEULNDPL $NR VD
odpovede budul ladené viac negativne, alel®]pWtYQH =DXMtPDOR QiV pR VL
KRGQRWHQt WEPWR VS{VRERP KRGQRWHQLD DN VD V QtP RV
PX DM KOE&LH SRUR]XPLH" 6WDQRYLOL VPH VL |D WEPWR ~pkh

2 YR VL RGQidaDM~ aL DHetnotena) ki@&odlb Keafiadfadé prostrednictvom
rubrik ?

2 $NR RYSO\Y XMH SRVWDYD XpLWH D SRXAaLWLH KRGQRW

3.1 Zber dat

1DPL QDYUKQXWi UXEULND SUH&0D H3WH Y URNX SLO
EROD DSOLNRYDQi QD SLDWLFK U{]Q\FK VWUHGQ&FK &
GiWD SRXA&LWp Y WRPWR Y&VNXPH 1D WURRIOENR QIKK BRXA
ANROIFK SRO URND 9a4HWNE&FK aLDNRY ]JDSRMHQ&FK GR WRK
VWUHGQE&FK RGERUQEFK aN{O D J\PQi]JLt ] UBapSIBKkyNGAD MRY |
ILWULDQVN\ NUDM 3UHA&ABRMV N & aPUNDR \CP B LK FOH/ONLE BIRIFLHOL" F
RYSO\Y XM~FLFK YAHREHFQRV" SODWQRVWL YEVOHGNRY

'iWD EROL JELHUDQpP QD ]|DpLDWNX URND SULHEH&QH SRpDV L
VPH UHDOL]JRYDOL LQGLYLGXIiOQH VWUHWQXWLD V XpLWH P
RWiJNDPL 3RpDV URND VPH SRVN\WR YEnovorox piphedetiRiPngdh G S R U
PHVLDFRY EROR LFK IUHNYHQFLD ]JY\pDMQH Y\&a IWeé 333J REYO 114X
NRQFL URND VPH VSUDYLOL VR YaHWNéEPL XpLWH PL LQGLYLG
vyplneny dotaznik s otvorehPL RWIiJ]NDPL 'iWD EROL DQRQ\PL]JRYDQp D Yl
ANRO\ SRFKiG]DM~ D QD JiNODGH Y\ JHQHURYDQpKR ptvVOD YLF
NRQFD a8NROVNpKR URND

3.2 Analyza dat

3UL VSUDFRYDQt ~GDMRY VPH SUDFRYDOL SUHYD&QH VR aLDF
GiW Pi NYDOLWDWtYQ\ FKDUDNWHU > @ ]JtVNDQp ~GDMH VPH
SUH QDaH YEVNXPQp RWIiIJN\ 1DNWY¥WRLpPWYRGHNRWYVYERYDRQ L
VD |DPHUDOL QD NYDOLWX ALDFN\FK RGSRYHGt D LFK DIHNW:/
NYyGRYDQLH > @ NWRUp QiP XPRAQLOR SRVSiMD" D V\VWHPI
celkov, ktoré prezenjeme v nasledujucej kapitole Vysledky. Pri vyhodnocovani ziskanych
YEVOHGNRY VPH SRXALOL DM RSLVQ~ @aWDWLVWLNX

4 9é6/('.<

= YEVOHGNRY ~YRGQpKR GRWD]QtND Y\SO\QXOR &H SUHG ]D}
UXEULNDPL OHQ PLQLPIiOQH D& 4LDGQH VN~VHQRVWL ,ED VLH
D WR YEOXpPQH Y UiPFL PLPRANROGYEMW Lh QOQBRR BRW NRNHNW /W
YENRQ\ KRGQRWHQp SUiYH SRPRFRX UXEUtN 3UH YIpaLQX &L
KRGQRWHQLD NH 8H GRYWHG\ VD VWUHWOL OHQ V WUDGLp
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hodnotenie, percenta alebo slovné hodnoténieasledujucich kapitolach sa venujeme vysledkom
YEVWXSQpKR GRWD]QtND D JiURYH RGSRYHGIPH QD. GYH YéVN\

4.1 Dopad rubrik

IDMY&UD]QHMERX LGHQWLILNRYDQRX WpP® XS tRWBIB@QRES LD F |
MDVQRV" RpDNiYDQt 7iWR WpPD VD REMDYLOD X SULEOL&QH
4H SRXA&tYDQLH KRGQRWLDFLFK UXEUtN SULQi&aD YIpaLX SU
KRGQRWHQLH SRPRFRX UXEUtN D N&isI& dHGMakB\Dad pasétishial H D
XpLWH D &IDDMABR VD X& QHPXVtP V XpLWH RP GRKDGRYD" SUF
ALDN V&= SUH P D WDNE&PUGPNRDYRP \ERK R/ 3O "W DNPDIQRG Q R WO
VD ]JiURYH VSiMDOD V SRELWRP YIpaHM IpURYRVWL YRpL &LD
ALDFL PDOL PRAQRV" YLGLH" SRG D DNE&FK NULMHFU BIUMWQLF K
VD RGR P'D BKBPAHUt ALDFL GRNRQFD VSRQWIiQQH SRURYQiYD(
V WUDGLpPpQEP J]QiPNRYDQtP SULpPRP UXEULN\ YQtPDOL DNR S|
1DSULHp AaNRODPL VD VtFH REMDYRY D Onalyzévh@tiHOpovediadR p H W Q
DY4DN FHONRYR PRA4QR NRQAWDWRYD" &H WUDQVSDUHQWQTF
QDMYEUD]QHMALH GRSDG\ UXEUtN QD VDPRWQ&FK 4LDNRY

Téma transparentnostY D Y ALDFN\FK RGSRYHGLDFK pDVWR VSiMDOD D
kritérii. Nemame teraz na mysli hodnotiace kritériA v samotnych rubrikdch (to ako boli
QDIRUPXORYDQp DOH VN{U WR &H UXEWLISRAPDGEIRGENERLVOF
SUHGPHWX HGXNDpPpQHM URERWLN\ DY WRP pR MhySibthL KRG
aH VRP SRFKRSLO SUHpR MH KRGQRWHQLH G{OH&ALWp DOH DV
na predmeté 71 W BV Q&inctiacich kritérii Y\ VN\WRYDOD VD X RGSRYHG
LFK Y\MDGUHQt SULVSLHYDOD N YIpdaHM LVWRWH SUL SUIFL
FLHOHQHM&LH VPHURYD" YODVWQp ~VLOLH

.YDOLWQHMAELD SBHNVOLDWREDRSURWL WUDGLpPQpPPX ]JQiPNRYD
YéeUD]Qi WpPD SULpPpRP SULEOLAQH RGSRYHGt QD]J]QDpPRYDO
VSIWQHM YI]JE\ 4LDFL pDVWR SRXND]JRYDOL QD WR &HaldJXEUL]|
DM LQIRUPIFLX R WRP Y NWRU&FK REODVWLDFK VD LP GDULO
OHSaLH KRGQRWHQLH 6SIWQi YIJED EROD Y WRPWR NRQWH[\
SUH DO&LH MAHDIAR WD Q]QiPMPE BLMMN PL3XNi]DO pR PiP QD I
JOHSAL" D pRPX PiP YLDF pDVX Y H®ROnMDbterd? EomiRa ER D& Bl S 5 L +
PDOD VRP SRFLW &8H WR XpLWH GiYDO DM EH] WRKR DE\ NRC
NH GRVWDQHP Y\SOQHQ~ UXEULNX WDN YLHP ]D pR VRP GR
2GSRYHGH 4&LDNRY QD]QDpXM~ &H UXEULN\ P{&X SRGSRURYD
FLHOHQHM&LH JOHSARYDQLH SUIFH &LDNRY

=OHSAHQLH RUJDQL]INDHX®NUJBPBRY DINtP HDO 4t G{OHALWé DVSHN
UXEUtN SULpRP Da ALDNRY VD H[SOLFLWQH Y\MDGULOR :
organizacii timovych uloh. Rubriky tak nevnimali len ako nastroj hodnotenia vysledného produktu,
aOH DM DNR SRGSRUX SURBHWGX OS5 R® XSWL FOHH S34ADHD BbRDGidH O L " ~
QiP WR GRKRGQ~" VD Y WtPH

9 QHSRVOHGQRP UDGH Y RGSRYHGLDFK aLDNRY VD REMDYLC
UXEUtN NWRUp VtFH QHEROL |[DVW~SHQp YH NRX SRpHWQRV"
VWRMD ]D JPLHQNX 3ULEOLAaQH ALDNRYKBRXXPMHR KXBGR RYD
YEVOHGQé SURGXNW DOH DM SULHEHK SUIFH MHGQRWOLYp
~ORK avVXSHU3MH aH NH QiP URERW QHIXQJRYDO NY{OL FK\E
hodnotenych kritériachz8 URJUDPRYDQLH DM SOQé SRpHW ERGRY NH E

3UL DQDOé&]H RGSRYHGt &LDNRY VD ]JiURYH REMDYLOD DM PF
KRGQRWLDFLFK UXEUtN NRQNUpPWQH LFK SRpLDWRpPQi JORAL\
Y UXEULNiFK EROD QD ]DpLDW N \@&URD\D QM &3 R FK R'S &IGE R Y\DSY
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1iURPQRV" SRX&tYDQLD UXEUtN VD YLD]DOD VN{U QD li]X ]JR]QI
SRXA4tYDQLH = RGSRYHGt JiURYH Y\SO\QXOR &H Y&]QDPQ-~ -
QHLVWRW\ JRKUIiYDO XpLWH 3R G UREQasibtigjlidej kapitoeS O\Y X XpLV

42 9SO\Y XpLWH D

2GSRYHGH ALDNRY DNR DM RVREQp UR]JKRYRU\ V XpLWH PL Q!
~ORKX SUL WRP DNR 4LDFL YQtPDOL KRGQRWLDFH UXEULN\ |
7HQWR YSO\Y VD RE]YOia" SUHMIDYQLLD YUSE pit B WNRH Q® IMH N WWRSIR
QD LFK JOR&LWRV" D SRWUHEX Y\WVYHWOHQLD MHGQRWOLYé&
Y\SOéYD &H VI\VWHPDWLENpP Y\WYHW RYDQLH NULWpULt SUIFC
vazbazostr®\ XpLWH D SRPiKDOL W~WR JORALWRV" UXEUtN SRVW)
QHEROL YQtPDQp OHQ DNR KRGQRWLDFL QiVWURM QD NRQFL
FHOpPKR Y]J]GHOiIYDFLHKR SURFHVX Y NWR tiRafatiRacld ¥ @ G{OFt
XpLWH D

ALDFL QD]QDpRYDOL &H VS{VRE DNéP XpLWH UXEULN\ SUH]H
SRFKRSL" YE]QDP NULWpULt D Y\XatYDQLH UXEUtN SUL SUIFL
NULWpULIi DOHER SRVN\WRYDO BUNHEDNGHMWSBLW YSIWMPEXL VIS
RULHQWIFLH ¥ KRGQRWHQt OHSALHKR SRFKRSHQLD RpPpDNiYD
SURFHVX 7HQWR DVSHNW QD]QDpXMH &H SR]JLWtYQ\ GRSDG
skombinujes vhodnou pedagogickou intervenciou.

3RURYQDQLH YEVOHGNRY PHG]L MHGQRWOLYé&PL &NRODPL iUl
VD Y RGSRYHGLDFK &LDNRY REMDYRYDO YSO\Y ]JR VWUDQ\ Xp
Y NRQWH[WH SRX&tYDQLD UXEUtNYUW+®HWORRMDIOQ V pD\WW H M &R }
SRVN\WRYDQtP VSIWQHM YI]JE\ 1DRSDN Y LQ&FK &NROIFK VD
UXEULN\ QH& QD RVREX XpLWH D +RFL WLHWR UR]JGLHO\ QHP]
kvality pedagogickejSUiFH XpLWH D QD]QDpXM~ &H VS{VRE LPSOHPH
LFK YQtPDQLH ALDNPL

3UL RGSRYHGL QD GUXK~ Yé&VNXPQ~ RWIiJNX P{aHPH SRYHG
SUHIJHQWRYDO D SRXatYDO YR YéXpEH PDO YSO\Y QD WR DN
JRULHQWRYD" 9 SUtSDGRFK NH XpLWH rmaNaboy QrdbrikaiyY HW |
SUDFRYDO SULHEHAQH SRpDV YéXpE\ 4LDFL pDVWHMALH XYiGC
SRUR]XPHQLH KRGQRWLDFHPX QiVWURMX D OHS&GLX RULHQW:II

5 ',6.86,9%

9 QDGYI]QRVWL QD SUH]JHQWRYDQp YEVOHGN\ SOIQXMHPH SR
SRX&tYDQtP UXEUtN Y U{]Q\FK IRUPiFK KRGQRWHQLD .RQNUfg
YQtPDOL UXEULN\ SUL VHEDKRGQRWHQt DRUYPIWMRR QR R VWKHRGELIR
SULQidD" RGOLAQ~ VN~VHQRV" QH& OHQ KRGQRWHQLH ]R VWL
DM QD WR pL D DNR VD X 48LDNRY ]JPHQLOR YQtPDQLH VDPRW
procesu.

= DQDO&]\ RGSRYHGt WLH& Y\SO\QXOR &H QLHNWRUp NULWp
Y\WYRUL" DM YR IRUPH JUR]XPLWH QHM &LDNRP 1DMPI Y SR
IRUPXOiFLD QLHNWRUE&FK NULWpPULt QHER®PLEUHQ Y DH W N&IC
GRGDWRpPQp Y\WYHWOHQLH ]JR VWUDQ\ XpLWH D 'R EXG~FQD |
UXEUtN NGH E\ NULWpULi EROL IRUPXORYDQp MHGQRGXFKAlL
SRWUHED LFK SULHE&H&QpKR Y\VYHW RYDQL

3UL LQWHUSUHWIFLL YEVOHGNRY VPH VD JiURYH SRJUHOL |
YEVNXPX 1LHNWRUp &NRO\ SUDFRYDOL V UXEULNDPL OHQ SR
ANROVNpPKR URND $QDOE&]D YADN Q WxXlatkpbrorRd &1t sRudinddl H U R
AN{O
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1D YEVOHGN\ PRKRO PD" YSO\Y DM FKDUDNWHU ]JDSRMHQEé&FK
NWRUt VD YHQXM~ URERWLNH D PDM~ ]JiXMHP UR]YtMD" W~WR
YEXPERX HGXNDPQHM URERWLN\ PR K@lemsmtleWubrika ceROE0 \Y Q
YQtPDQLH KRGQRWHQLD |JR VWUDQ\ 4&LDNRY

6 =E9(5

&LH RP YEVNXPX EROR SUHVN~PD" VN~VHQRVWL ALDNRY VWU
UXEUtN Y NRQWH[WH HGXNDpPpQHM URERWLN\ QD KRGLQIFK LQ
AH SULEOLAQH SUH ALDNRY LAOR R @&y éa $tef@VaR Bajk®RS QR W
WUDGLpQéPL IRUPDPL KRGQRWHQLD DNR V~ ]JQiPN\ ERG\ DOt
YEVNXPQéFK RWi]JRN QD WR DNé GRSDG PDOL SRXatYDQp UXI
tento dopad.

= DQDO&]\ RGSRYHGt Y\SO\QXOR &H &LDFL QDMpPDVWHMALH Y
WUDQVSDUHQWQRV" KRGQRWHQLD MDVQHMALH RpPDNiYDQLI
JOIPNRYDQLH 5XEULN\ SRG D pDVWLLEH DRIRYD QGARRRD'F B tPRFY
RULHQWRYD" VD Y SURFHVH ULHAHQLD ~ORK 1D GUXKHM VWU
PRKOL E\" UXEULN\ SUH QLHNWRU&FK ALDNRY QiURPQHMAELH C

98VOHGN\ WLH& QD]QDpXM~ &H VS{VRE DNéP XpLWH UXEULN\
SULMDWLH &LDNPL D PLHUX SRUR]XPHQLD KRGQRWLDFHPX S
UXEULNDPL SULHEH&QH D SRVN\WRYPEXL BLQER ¥ DWWWHHWMEH G LX
LVWRW\ D OHSE4LHKR SRFKRSHQLD KRGQRWLDFLFK NULWpUL't

= SUDNWLFNpKR K DGLVND P{aHPH SRYHGD" &aH VDPRWQp ]I
SRVWDpXM~FH '{OHaLWé VD XND]XMH QDMPI VS{VRE LFK
Y\WWYHW RYDQLH NULWpULt XpLWH RP SUIFD V idsKdngjlbzby L SR
]JR VWUDQ\ XpLWH D SRG D RGSRYHGt aLDNRY D UR]JKRYRURY
JORALWRV" UXEUtN D SULVSLHYDOR N LFK OHS&LHPX ]DpOH
SHGDJRJLFNHM SUD[H MH WHGDRNGCGERHKREQ FSW L D)Ph IOR GH R - H X
VDPRWQHM LPSOHPHQWIFLL DOH DM NRPXQLNIiFLL VR aLDNPL

96VOHGN\ JiURYH QD]QDpXM~ SRWUHEX IRUPXORYD" KRGQRW
MD]\NX &LDNRY O0{&H VD WeéP ]QtalL" SRWUHED GRGDWRpPQpK
SULURG]JHQHMARX V~pDV"RX Y&XpPE\ 9 NR&MWimdrnatikyi ke jsDpQH
KRGQRWHQLH pDVWR NRPSOH[Qp D ]DK D URERWLFN& PRGH(
UXEULN\ MDYLD DNR YKRGQé& D SRX4LWH Q& QiVWURM

7 32 $.29%1,(

5DGL E\ VPH SR DNRYDOL Y&HWN é R bk dcBOHWRHHI@REFD X |p IDW HD RV L
RYHURYDQt UXEUtN $ WLHa ]D SRGSRUX ] SURMHNWX 9(*$
ziskanych vysledkov.
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Basic Principles of Sensor Operation
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EXTENDED ABSTRACT

,Q WRGD\YVY ZRUOG VPDUW WHFKQRORJLHYVY DUH D VLJQLILFD
extent users understand the principles underlying their operation. Devices such as refrigerators,
smartphonesr robotic vacuum cleaners use sensors to interact with their environment and process
information. However, these processes are often not visible to users. This raises an important
guestion: to what extent do students understand the role of sensors arsicthbemzples underlying

smart technologies?

7KH DLP RI WKLV SDSHU LV WKHUHIRUH WR LGHQWLI\ ORZHU
sensors as a key component of smart technologies. For the purposes of this researckribevvell

SRA model was extended to ESRA (Environm&enseReaso #Act), which was used as an
DQDO\WLFDO IUDPHZRUN IRU LQWHUSUHWLQJ VWXGHQWVY LG
data collection through sensors, data processing, and the subsequent technological response. Datz
were collected through onlé questionnaires administered during informatics classes among students
aged 10645 from various regions of Slovakia (N = 525). Selected questions from the collected data
were analyzed using qualitative methods and complemented by quantitative scoring.

Based on the analysis, several student preconceptions were identified, from which five dominant
models were selected, with most of them lacking key phases related to data processing and decision
making. Students most commonly perceive a sensor as an aémdhK DW 3SFDSWXUHV™ VW
environment; however, they rarely connect it with the operation of a program and the subsequent
response of the device. The most common incorrect preconception is the attribution of the entire
functionality of the technolgy to the sensor itself, indicating insufficient differentiation between the
sensor, the program, and the actuator. Additional findings include differences between grade levels,
with the 7th grade emerging as cognitively significant. Students at thisblegan to demonstrate

more precise conceptual expression and a higher level of abstraction. Nevertheless, overall
understanding remained incomplete even in higher gradé6éH ILQGLQJV LQGLFDWH
preconceptions are more often incomplete than incorrect. Rather than correcting them, it is therefore
appropriate to build on existing ideas and systematically develop them, which has direct implications
for curriculumdesign and didactic approaches, particularly in the selection of content and the timing
of introducing key concept$heseopicsalso indicate directions for future research, which we intend

to pursue in our subsequestearctwork.

Keywords
Smart technology, sensors, lower secondary educaticicopeeptions, qualitative research
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ABSTRAKT

9 GQHAQHM GREH VD NDa4Gé& GH VWUHWiIYDPH V LQWHOLJHQ\
URJXPLHPH DNR IXQJXM~ D DNR SUDFXM~ V LQIRUPIFLDPL &K
V~ WHFKQROYJLH NWRUp SUDYGHSR GFRREOQLHSIRIXNARY DRI QB QGpt
NGH VPH JLV'RYDOL pR VL ALDFL QD GUXKRP VWXSQL ]iNC
NRPSRQHQWRP LQWHOLEMHDYRBRR WREBERRR®RQOLQH GRWD]Qt!
SLDFN\FK RGSRYHGt ] RI{HID ¥ K DN UDNVRRUBBK VPH LGHQWLILNR
WRP pR MH VHQ]JRU D DNR IXQJXMH ,GHQWLILNRYDOL VPH
VHQ]JRURFK SULPRP VPH Y\FKiG]HROdsoA$B®W$ PG QO | LANHRNDHD
ASHFLILNG GR\WOMMpP URPQtNY NGH VD DNR JORPRYé XNi]DO
SUHNRQFHSW SDWULOR SULSLVRYDQLH IXQNFLH FHOHM WHFK
DOH VN{U 8LDGQH DOHER QH~SOQp SUHNRQFHSW\

K ~pRWORYi
ModernpWHFKQROYJLH VHQ]RU\ &INRQFJHIS®/D GIPHMO & MO t YSUHY é

1 092

,QWHOLJHQWQp WHFKQROYJLH ]DORaHQp QD JEHUH D VSUDFR
ALYRWD GHWt DM GRVSHOé&FK A4LDFL GHQQH SRXatYDM~ ]DULTL
QR YIpALQRX QHPDM~ G{YRG SUHRER®D"WQBWRVEMDDNRNER YHQYV
~ORKX JRKUiIiYD Y WRP FHORP SURFHVH SURJUDP 6HQ]JRU\ NW
SRGQHW\ ] RNROLD D SUHPLH D" LFK QD GLJLWIOQH LQIRUPI
QHSRFKRSHQp REPLHUI® PMIGYUL SUDNWLFNRX VN~VHQRV"RX V W
fungovania.

aLDFL VL Y WRPWR YHNX SULURG]JHQH Y\WYiUDM~ NRJQLWt
WHFKQROyYJLH VR VHQ]JRUPL IXQJXM~ > @ 9éVNXP\ ] REOD
SRXND]XM~ QD WR aH &LIDFWX\IWpDPYMW B UWHGWYWDWM~R U{]Q\FK
]JRGSRYHGD" RGERUQpPPX Y\ VYHWOHQLX > @ 9 NRQWH[WH V
RYSO\YQL" DNR VL ALDFL LQWHUSUBWQ@WHJLNEDQ®@E FKU MHT
SUtSDGH VHQ]JRURY KRKRNWRUR 8DH®ODWWIRY WENDM~ Y]"DKX P
MHKR ]D]QDPHQDQtP D QiVOHGQRX UHDNFLRX WHFKQROYJLH
FHONX MH WX UL]JLNR &H EXG~ YQtPD" VSUIYDQLH WHFKQR
YEVOHGRRYD®UD LQIRUPiIFLt D N WRPX SULVO~FKDM~FHM UHD
ALDNRY QLH DNR V~ERU LJRORYDQéFK LQIRUPiFLt DOH DNR
SUHSRMHQLD D Y]"DK\ 3RUR]JXPHQLH WHMWHRFRKER/SIX'NVDNRH A
LOQWHUSUHWXM~ IXQJRYDQLH WHFKQROyYyJLt NRQNUpPWQH VHC
YVWXSQp ~-GDMH VR VSUiIYDQtP |DULDGHQLD yL VL XYHGRPXM
D WLH& DM U{]QH W\S\ LQQRYPDFBUUHFRVVOUWHGMD ¥ dLUA&ARP
informatiku.

1.1 ESRA model

ORGHUQp WHFKQROyJLH Y DND VYRMLP VHQ]JRURP D DNWXi
SULVS{VRERYD" VYRMH VSUIYDQLH NRQNUpWQ\P SRGQHWRP
WHFKQROyJLt MH RStVDQé S U-Raa¥dmAEl BRA)BWTERNPRPREGIHDX B H/QY\HH
FINOXV KODYQEéFK Ii]

1.SENSE 6 9 SUYHM Ii]H VHQ]JRU\ JtVNDYDM~ ~GDMH ] RNROLD
2. REASON 5 SURJUDP VSUDF~YD ]JtVNDQp YVWXSQp ~GDMH D
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SRGPLHQRN Y\KRGQRFXMH VLWXiFLX D UR]JKRGXMH R
3.ACT $ 9 SRVOHGQHM Ii]JH DNWXiWRU\ Y\ANRQDM~ NRQNUpWQ>

3UIYH WHQWR PRGHO 65% VPH VL J[YROLOL DNR WHRUHWLFNE
JINODGQéFK SULQFtSRFK IXQJRYDQLD WHFKQROyYJLt VR VHQ]
DQDO\]RYD" DNR &4LDFL UR]XPHM~ ~ORKH V¥RYDRULDY L GIRRJF
SULQFtSRP UR]JKRGRYDQLD D Y\NRQDQLD DNFLH DNWXiWRUPL
SURVWUHGLH Y NWRURP VD WHFKQROYJLD QDFKiG]D NH aH ¢
WHFKQROyYJLD UHDJXMH = RNRRGKOALRP B GHRIG B 5BPBHRYDXIULR]R NRP
(environment ( ptP YIQLNBSRAPRWRO & RPRIOMHSALH LGHQWLILNRYD™
LQWHUSUHWRYD" aLWRNWH B LpbHON @ Q X hBMXoi~Y LVLD F X

1.2 Prekoncepty

$E\ VPH YH G H ékiivity,, RG' SRR~ pD QLD HPUHN XPLWRORYEXG~ EXGRYD'
]JGUDYé D XYHGRPHOé& SRVWRM N WHFKQROYJLiIP MH SRWU
VN~VHG@RWWDGiPH ]D BWHGIRGIBERFUY LGHQWLILNRYD" &LDFN
PRGHUQEFK LQWHOLJHQWQ&FK WHFKQROYJLIFK NWRUp JtVNE
SN~PDQtP ALDFN\FK SUHNRQFHSWR Y DR REODM W LY LLEARLYPY B/ N
jeho kolegoviaX & G OWNitMBUHGVWDY\ &LDNRY YR Y éfé [6],pédobnd) RN R
ako DiethelmD NROHWEKDQJ D NROHJRYLD VD JDPHUDOL QD SUHG
NWRUp DQDO\VJRYDOL SURVWUHSKRWWY QP UERH WK FXKP D HM LIHG
SUHVDK GR ND&GRGHQQpPKRDAHYRWDX iV YUHGRQDN VN~PDC
V~YLVLDPEFBREHQQRX VPDUW WHFKQLNRX

.H VD RGND]XMHPH QD SUHNRQFHSW\ Y WRRWR HhORQWX S W\F
SRPLDWRpPQp pDVWR LQWXLWtYQH SUHGVWDY\ NWRUp VL &L
VN~VHQRVWt HAWH SUHGWé&P DNR VD Y GDQHM REODVWL |
SULURG]JHQH SRJRURYDQtP VYRWD [P RYREXQWRIF LRX- VHIURVG R K
bL ] PpGLt > @ 2]JUHMPHQLH WRKWR SRMPX MH SRGVWDWQp
> @ SULPRP WHQWRFXREGQP NOISER |QIOVSOMH SR]QDWN\ &LDN
GDQpPX XpLYX Y SULDPRP Y]GHOiYDFRP SURFHVH

2 0(72'2/1*,$ 9¢6.808
+ODYQéP FLH RP SUIFH EROR LGHQWLILNRYD" V DN&PL SUHI
IXQJRYDQt LQWHOLJHQWQéFK ]DULDGHQRSRYFERG]IN O &LDINAW
]JDPHUDOL QD LGHQWLILNRYDQLH UR]GLHDRWYP R HJGEMWME G QIR
SULSUDYHQRV" &LDNRY SUH MHGQRWOLYp WpP\ DE\ VPH PR
Y\XpRYD" WLHWR WpP\ DO&tP FLH RP EROR XUpL" QDNR NR
WHFKQROYJLiIFK SUH &LP NMRWR U@ AKX PWW W-QWS WiYDSH SUHNRQFHS
D GR DNHM PLHU\ 'LVSRQRYD" LQIRUPiFLRX DNp V~ &LDEN
QHVSUIYQH D RG DNpKR YHNX V~ ALDFL VFKRSQt SRUR]XPLH
Y]GHOiYDHFUHI ®DWWRUp EXG~ Y\FKiG]D" ] DNWXiOQHKR VWDY X
P{F'" FLHOHQH EXGRYD" SUHVQHM&4LH SR]JQDWN\ D JUXpQRVWL
WDQRYLOL VPH VL SUHWR WUL Y&VNXPQp RWiJN\ NWRUp ]QH
$Np SUHNRQFHSW\ PDM~ 4LDFL YR YHNX RG GR R V
$Np V~ UR]JGLHO\ PHG]L URpPQtNPL Y NYDOLWH SRUR]XP|
MHGQRWOLYp URPQtN\"
$Np V~ UR]JGLHO\ Y SUHNRQFHSWRFK &LDNRY R VHQ]RUI
VPDUWSKRQH D GRPiFL URERWLFN& Y\ViYDp"
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21 =EHU GiW

$E\ QD&H YEVOHGN\ EROL SODWQp SUH pR QDMYIpaLX VNXSL
ALDNRY ] KODYQpKR PHVWD DNR WRPX EROR Y QD&RP SLOR
U{]Q\FK NUDMRFK 60RYHQVND SURVWUHGIQ®HWXRW® DR QN ¥ NS G
ALDNREN{OPDOEFK D YH NéFK PGHGWQ piLBRINRQFDDOL GRWD]
LQIRUPDWLN\ SRG GR]RERP LXPAWHXRY NQ&RWDE\ GRWD]QtN ALl
VANROH EH] SRXALWL® XPHGBRNODBHOHLJEBFYR YIpaLQH SUt
GRGU&DQp 'RWD]QtN SUHALHO SLORWQSPSWHNWRWRY Q3P O RW C
WHVWRYDQLD VD ]~-pDVWQLOR &(LRWR]RN' PW\DHQUR ]BiH O HIQ@i @
VD ]DPHULDYD QD GHILQRYDQLH SRMPX URERW SRUR]JXPHQ
[iNODGQp SULQFtS\ IXQJRYDQLD WHFKQROyJLt VR VHQ]RUPL

SLYRWH D WUXRH®L QB BMRRIVHQ]RU MH KR SIKYQ NFHLQPR D RY{]Q
GRWD]QtN MH REVLDKO\ Y WRPWR SUtVSHYNX VPH DQDO\]RY
NWRUp JLV"XM~ &LDFNH WHRUHWLFNp SUHNRQFHSW\ R VHQ]RL!
14. 3R]Qid SRMHP VHQ]JRU" 6N~V Y\WVYHWOL" pR WHQWR SRMHP
16.$Np VHQ]RU\ EROL SRXALWp Y VLWXIiFLiFK ] ~ORK D "9
.H &H VD Y RWiJNH RGND]XMHPH QD DO&LH WUL RWIiJN\ XYi
11. 'RPD X& GYD PHVLDFH EH] SUREOpPPRY Y\X4tYDWH URERWLFNg& °
"HGQpPKR G D WYRMD PDOi VHVWUD ]DEXGOD Y VWUHGH RE&YDpN\
URERWLFNE& Y\ViYDp SUL Y\ViYD QV RED&Y DpRI\P 6S D' 'DIN P IEX BXGY\ M H K
12 -HGQpKR SHNQpPKR G D VD (OHQND KUDOD QD PRELOH VYRMX RE
NGH VD MDV REUDJRYN\ PRELOX LKQH ]Y&4LO 3RG D pRKR PRELO °
13. (OHQND VL LA0OD Y OHWH JREUD" GR FKODGQLpN\ VWXGHQ& QiSRI

VD |DpDOR ] FKODGQLpN\ R]JéYD" YEVWUDAaQpP StSDQLH 9\WYHWOL S
|DpD" StSD""

2Wi]NRX ptVORIPRYPBL SUHN R®rizebehW\ @ DSIRRB YO RQQaAFXKIDNWLHa
VPH RX"RakD OLDRNVYHW OIDWWQEP P FORRDOHMAEtP LuSeRM@RDPL ~(
&LH RP I[ERKDRW L I L N RnYié kbrékinofiikchprekonceptovU X Ki RWIi]ND QD NWHF
VD ]DPHUDOL EROD Y GRWD]QtNX DNR ptVOR D RG 4aLDNR
WHFKQROyYJLD VR VHQ]J]RURP SUL NRQNUpWQHM VLWXiFLt SUFL
7THGD PDOL VD Y\MDGWXiRLWURP U{]Q\P VL

22 OHWyYG\ DQDO&]\ Giw

94HWN\ JR]JELHUDQp GiWD EROL EX ]JR]JELHUDQpPp Y HOHNWURQ!
DQDOé]H GiW VPH Y\X&tYDOL NYDOLWDWtYQH PHWYyG\ DQDO&é&
SRG D URPQtNRY D SULWRP VPH Y\UDEH. C3R GAE M]R\\QH]) R\ @FHOR)
UR]JXPLHPH U{]QH ]QDN\ DNR ERGN\ pLDUN\ SRPOpPN\ pL LQp
RVWDOR ALDFN\FK RGSRYHGt SUH RWIi]JNX ptVOR D ] WRI
2GSRYHGH SUH RWi]\Q\DO\PRYDWRHVDPRVWDWQH SRVWXSQH S
DSOLNRYDOL RWYRUHQp NYyGRYDQLH SULpRP RSDNRYDQH ER
VNXSLQRX YBVNXPQtpRN DE\ EROD ]DFKRYDQi MHGQRWD D R
seleNWtYQH NYyGRYDQLH NWRUp Y\XatYDOR VDGX NyGRY ] RWYR
QD XUpHQLH Y]"DKRY PHG]L NyGPL D LGHQWLILNRYDQLH QDM
Y\WWYRUHQp NyG\ D Y]"DK\ VPH QDPDSRYIROLI]@D PR/EHOY [B5E C
NYDQWLWDWtYQH VNyYyURYDQLH > @ NGH VPH SUDFRYDOL D
QHVN{U XPR&A&QLOR XUpL" QDMpDVWHMAELH P\OQp SUHNRQFHSW
SUHNRQFHSWDPL ] RWi]N\
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31 1IDMpDVWHMAaLH SUHNRQFHSW\ SRG D (65%$ PRGHOX

1D ]iNODGH DQDOé&]\ 4LDFN\FK RGSRYHGt VPH LGHQWLILNR
SUHNRQFHSWRY R VHQ]JRURFK PHG]L YaAHWNéEPL |DSRMHQEéPL
YIpaLQH WEFKWR SUHNRQFHSWRY FKEEDM~XNMtYPRP¥Hp DANRY N PR
Y\WWYHWOHQLH IXQJRYDQLD WHFKQROyYJLt

International Proceedings

7TDEX ND IDMpDVWHMALH SUHNRQFHSW\ aLDNRY R VHQ]JRUR|
Model 3 R p h Vysvetlenie

A 183 ALDN QHRStVDO ALDGQ\ NRPSRQHQW
nerozumigpojmu senzor.

= 119 ALDN UR]XPLHdetéddjeVHQISRRGQHW)\ ] RNR
DEVHQWXMH Y\WVYHWOHQLH VDPRWAQ
zariadenia.

P 35 ALDN UR]XPLH &aH VHQ]RU ]DFK\WiYD

VHQ]J]RU 6 RSLVXMH DNR WHFKQLFNp

C 33 a&LDN UR]XPLH &H VHQ]JRU MH WHFK
ASHFLILNXMH NRQNUpWQ\ W\S $Y&DN

ALDN UR]JXPLH &H VHQ]RU QLHPR GHW
B 23 LGH R GHWHNFLX JPLHQ Y SURVWUHG
DO&LH VSUDFRYDQLH JtVNDQ&FK ~GD|

SR]LWtYQ\P JLVWHQtP MH &H PHG]L SLDWLPL QDMpDVWHMAtP
Y JUDILFNRP PRGHOL R]QDpHQp RUDQARYRX IDUERX 2GS
IMHGQRGX&HQpPp D QH~SOQp 1DMpDVWHMARXR IR& SRHYGIWRX YEER/OH
QD]QDpXMH aH pDV" ALDNRY VD V SRMPRP VHQJRU HaAWH Q
YODVWQéPL VORYDPL =iURYH Y&aDN QHP{aHPH Y\O~pL" &aH
zodpovedne.

$N AaLDFL SRMWHF YHWQRBRMPOVWHMELH KR FKDUDNWHUL]JRYDOL
AVQtPD3 A]JDFK\WiYPEMBOHERNRGHWPRKR SURVWUHGLD ,QWX
]JINODGQHM IXQNFLt DYabDN OHQ QD IMHGQRGXaHQHM ~URYQL
VD QiVOHGQH RGRVLHODM~ GR SURJUDPX NWRUé LFK VSUDF
VSUIYDQLH WHFKQROyYJLH = WRKWR G{YRGX Y LFK JUDILFNEéF
5 DNR DM VDPRWQé NRPSRQHQW SURJUDP +RFL RWIi]J]ND ERC
QD FHOé SURFHV IXQJRYDQLD WHFKQ RanpdriektovS BSRAI MQdel5 Ut W F

QD]QDpPpXMH &H &LDFL YQtPDM~ VHQ]JRU VN{U DNR LJRORYDQ&é !
WHEKQROYJLH

3RJUHOL VPH VD DM QD QDMpDVWHMAELH P\OQp SUHNRQFHSW
WDEX NH 7DE +RFL VD QHY\VN\WRYDOL D& Y WDNRP UR
SR]QDWN\ PDM~ 4&LDFL R VHQ]RURFK DE\WPH NF KR IY\HNGRHIDAHQ b
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7TDEX ND 1IDMpDVWHM&ELH P\OQp SUHNRQFHSW\ aLDNRY R VH
Model 3 R p H Vysvetlenie

ALDN Pi QHVSUiYQX SUHGVWDYX NH &
YEVWXSQRX DNFLRX $ QD JPHQX Y RN
20 IXQNFLX DNWXiWRUD =iURYH &LDN ¢
RNDP&LWH EH] 1i]\ JtVNDYDQLD Ddwwaddil
1]\

ALDN IMHGQRGX&HQH RSLVXMH VHQ]RU
16 Y\NRQiYD OHQ YEVWXSQ~ DNFLX 2VWIL
Y\WWYHWOHQt DEVHQWXM ~

ALDN VSUiIYQH FKiSH aH VHQ]JRU VQtP
MHKR Y\WYHWOHQt Y&DN FKéED EO
10 WHFKQLFNpKR ]J]DULDGHQLD DNR DN
UR]JKRGRYDQLD =iURYH VHQ]RUX (
DNWXiWRUD GRIR@HHYD &H VHQ]RU Y\N

ALDN QHVSUiIYQH SULSLVXMH VHQ]RUX
M SURJUDPX =iURYH PX QHVSUiIYQH SU
NH &H VD GRPQLHYD &aH VHQ]RU Y\NH
NRPSRQHQW\ PRGHOX (65% YR Y\VYHW

IDMPpDVWHMA&Et QHVSUiIYQ\ SUHNRQFHSW &4LDNRY R VHQ]RURF
YEVWXSQ~ UHDNFLX DNR QDSUtNODG 3StSDQLH” D (EOLNDQLE
~ORKX VQtPDQLD RNROLD DOH JiURYH DSQIRY DIMY QMR & R PON.WM
GRFKiG]D N RNDPALWHM UHDNFLt QD SRGQHW EH] Ii]\ VSUDFR
WHGD VHQ]J]RUD MH Y LFK SUHGVWDYiFK RNDPAaLWi D SULDPR}|
prisudzovali aj rozhodovaciu funk&i SURJUDPX 1LHNWRUt aLDFL WHGD YQtP
SUYRN NWRUé& Y\NRQiYD YLDFHUp Ii]\'] (65%$ PRGHOX ] pRKR Y
PHG]JL NRPSRQHQWDPL PRGHOX (65 W M VHQ]JRURP SURJUI

7LHWR Y&@VOHGN\ XND]XM~ &H &LDFL PDM~ |MHGQRGX&HQp
VHQ]JRURFK DY&DN LFK SR]JQDWN\ V~ SUHYDA&QH VSUiIYQH 3
QHVSUIYQH SUHNRQFHSW\ QD VSUIYQH YHGRMRX& BLDPOH LN
YHGLD D DOHM WR UR]YtMD" SUHKOERYD" D SUHSiMD" GR &L

32 ASHFLILNIi SUH MHGQRWOLYp URpPQtN\

S3RpDV DQDOé&]\ Giw VD MDVQH Y\pOHQLOL XUpLWp FKDUDNWH
VSRORpPQH

9 QL&&tFK URPQtMRFKURH@MANL SUL Y\WYHWOHQt SRMPX VHQ]R
NRQNUpWQH SUtNODG\ DNR V~ URERWLFN& Y\ViYDp DOHER V
VYRMLPL VORYDPL EH] SRX&tYDQLD RGERUQHMA&atFK SRMPRY
vlastnost, QDSUtNODG &4H AYLGLD® AFtWLD® DOHER ASRpXM~3 3
SUHIHURYDOL YR QHMA&t RSLV SUHIGRNGABNYGWIYPH BRMPROPD C
]JDPLH DQLH VHQ]RUD ASEVW 0XO NFRERWRW®WLA JRGSRYHGBO IXQN
URPQXMXEROR YLGLH" &H QDMpDVWHMALD RGSRYH DN VL RG
]JDFK\WiYD RNROLH D MHKR JPHQX DNR QLHpR p® VHORRQ (NIF
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Y\WWYHWOHQt SRMPX YR YIpdHM PLHUH ]DpDOL SRXAtYD" RGE
LQIRUPiFLt* AVQtPDQLH RNROLD: pL SRMHP ASURJUDP?® pR Q
ALDFL Y\44tFK URPQINRY pDVWHMAL K RSL VIR QD®H QR ¥ D \DY QRMR
okolie- WHGD YHGLD &4H Y RNROt PXVt QDVWD" QHMDNi JPHQD D

$M SUL RSLVRYDQt ]INODGQé&FK SULQFtSRY IXQJRYDQLH LQWH
ALDNRFKRp QM DBDiPH SRP\VHOQi NRJQLWtYQD KUDQLFD D &LDF
NRQNUpWQH Qi]Y\ VHQ]JRURY SULpPRP VWiOH Y\X&tYDM~ DM R:
URPQtNRFK 3UL UHWSRQRWOWRHEKYELPOL RSDpQé WUHQG NG
SUL SRPHQRYDQLDFK VDPRWQé&FK VHQ]JRURY DNR SWIR NQYNHW
XVXG]XMHPH &HQHJOXMHRPVROQ80OQHQLH GRWD]QtND 3UL SRG
RSLVRY VHQ]JRUD VPH JLVWLOL &H 8LDFL ] U{]Q\FK URpPQtNRY
QDMYE&UD]QHMA&LH GRPLQRYDOD RGSRYH 32QHYLHP D WR Q
URMENRFK VPH PRKOL WLH& SRJRURYD" &H GUXKi QDMpDVWH
SUHNi&NX RNROLWp VYHWOR WHSOR GYHUH FKODGQLpPN\ D
3RURYQDWH QH YH D ALDNRY SULUR WD DD RMV FSRIR\EX W@ B N QI
4LDFL UR]JSUIiYDOL DM R Y]"DKX RNROLD D VHQ]JRUD DY&DN ]V
DNR XGVNp YODVWQRVWL QDSU VHQ]RU YLGt YQtPD SR]RU

3UL DQDOé]H &LDFN\FK RGSRYHGt QD RWiJNX SRG D MHGQR
UR]JGLHO\ Y ]DVW~SHQt QDMpDVWHM&tFK SUHNRQFHSWRY R \
RGSRYH 3QHYLHP  98QLPNRX ERO U RPUOH N R @ FMVS RIU R IR S EJRI(
PRGHORP ) ALDNRY ]DWLD pR RGSRYH AQHYLHP®* PRGHO
MH Y SRURYQDQt V RVWDWQé&PL URpPQtNPL YéUD]Qé 1HVSR]R!
VSUIYQ\FK DQL QHVSUPKQAER MR RROHFGIRVURFK 7R QD]QDpXM
YLDF VN~VHQRVWt V WHFKQROYJLDPL VR VHQ]JRUPL DXWRP
SULQFtSRY LFK IXQJRYDQLD

33 4SHFLILNi SUH MHGQRWOLYp W\S\ VHQ]RURY

3UH Qid YEVNXP VPH VL Y\EUDOL WUL GRVWXSQp D SRPHUQH
VPDUWSKRQH D FKODGQLpPNX SULpRP NDaGé ] QLFK Pi Y VHEH
EROL Y SUHGRA0OG&FK RWIi]JNDFK SHI I GN/RAQDNYUHQND QWM MH WLRV WilFIL LW
RWi]N\ D 9 GRPiIFRP URERWLFNRP Y\ViYDpL VPH VD
8H VD URERW Y\KQH SUHNi&NH NWRU~ QHPi ]JPDSRYDQ~ 3UL V
NWRUpKRMHD DOEER ]QLAXMH MDV SRG D LQWHQ]LW\ VYHWOT
DNé VHQ]RU P{&H ]DEH]SHpPRYD" WR &H FKODGQLpND ]DpQH
2GSRYHGH &LDNRY Y NDA&GRP URPQtNX SRW Y URGY] XM F KID\D & © DN
Y VPDUWSKRQH SRPHQRYDOR VSUiIYQH Y RERFK SUtSDGRFK
Y\ViYDpL MH YADN WRWR SHUFHQWR REUiIWHQp D PHQHM DNR
9 VN~PDQ&FK LQWHOLJHQWQ&FK WHFKQROYJLiIFK ] EHAQpPKR &
VD QDFKIFIDOW\S\ VIHQLPBFRYSRXA&tYDOL U{]QH SRMP\ QD SRPH
yL X4 VSUIYQH QHVSUiIYQH DOHER DVSR EOt4LDFH VD N VSU
PDWHULIiO\ D QiYRG\ QD REVOXKX WéFKWR ]DULDGHQt DE\ VP
V NWRU&PL PRKOL SUtV" A&LDFL GR G\ @ VWMWY URLQX &8 R PILL Y
DOHM XYHGHE® p DAMQNULWHULD IXQNFLRQDOLW\ NWRUp EROL
3UL URERWLFNRPHY\YDEDRLYLDFHUR W\SRY VHQ]JRURY NWRUj
U{]QH Qi]Y\ SUH LQp ]QDpN\ Y\ViYDpRY -HGQD NDWHJIyULD
SUHNi&RN SRPRFRX ODVHURY D 3WHQJRV" XM D 6K QRSGDO V|
DOHER DM VHQ]RU QDYLJiFLH 'UXKé& SULQFtS MH WDN# &H )\
VHQ]RU GRW\NX VHQ]RU QitlIDH Q 6MI) IRWHYDGIL D DG RRIV MR.OD O H E
VD Y FHOHM Y]JRUNH W M ALDNRY REMDYLO LED tsdJLNUiW
Y\SO&é¥H DQL MHGHQ SULQBLE LYAVQHERIO VRIREMDYLOR DM ¢
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VSRPHQXOL NDPHUX DNR QL MpHRO HIWDFERRDtRNROHHRNROLWpK
SUIYH VHQ]RU V URWHIONEBRE @NRRRWpKR VYHWOD 3RPHQRYDC
QDMYIpaLX SUHVQRV" X &LDNRY NGH AaLDFL SRXatYDOL YDULI
senzor jasu9 FKODGWD NHFKiG]D WHSORWQé VHQ]JRU DOHER LQDN

]iOHat RG YEUREFX FKODGQLPN\ DNR KR SRPHQ~YD 4&aLDFL C
senzor, senzor teploty, seRU WHSOD WHSHOQé VHQ]JRU NWRUp SRYDAXI

4 DISKUSIA

9LGtPH aH QLHNWRUp W\S\ WHFKQROyYJLt V~ SUH 4ALDNRY LQ
IXQJRYDQt QLHNWRUéFK WHFKQROyJLt VR VHQ]JRUPL V~ VSU|]
URERWLFNpKR Y\ViYDpD VtFH ALDFL pDVWR QHYHGHOL VSUiY
WHFKQROyYJLD VD Y LFK RGSRYHGLDFK (REBVRDNR Y PR DR DINOFD X
URERWLFNéEP Y\ViIYDpRP PDM~ XUpLW~ VN~VHQRV" DOH QHXY

7DNWLHA VL XYHGRPXMHPH A4H dSHFLILNi XUpHQp SUH MHG(
VDPRWQRX IRUPXOIFLRX RWIiJN\ NGH VL 4ALDFL PRKOL Y\EUD"
WURFK U{]Q\FK VLWXiFLIiFK DOHER/VNUYMROLD\BERS$DYL/ME RURK
PIORNWRUt RGSRYHGDOL QD RWIiJ]NX ~SOQH NRPSOH[QH 0\VC
EROD GRVWDWRpPQH YH Ni DE\ |DEH]SHpLOD YDOLGLWX ~GDI
]JRIELHUDQéFK GiViLOPMRR NRFMDR Y\SOQL" GRWD]QtN NWRUE
QHPRKOL |DPOADD ROMHERWRWWL NWRUEPL GLVSRQXM~ $Y&ADN
GRVWDWRN pDVX PLQ~W D StVDQLH QD NOiIYHVQLFL VD Xt
ALDFL GRNi]DOL VYRMH P\aOLHQN\ GRVWDWRKWBHOY\ROB SR Y H G¢
dali vodpovediach jasne najavo. Tieto odpovede st L D Q D @éntiflko@iva Y\O~pLOL

8YHGRPXMHPH VL &H UR]JKRYRU\ GDWREQXK SRW ND/OG®I~Q O MBEN
VPH QHEROL GLVSRQRYDQt 3UHWR ]JYDAXMHPH GR EXG~FQR\
rozhovormi.

8YDARYDOL VPH WLHa QDG SUtpLQDPL SUHPR Y&VOHGN\ aLD
QDMNYDOLWQHMALH 1D ]JiNODGQHM aAaNROH QD KRGLQIiFK I\]LN
ateploteav8.osvettde RWR E\ PRKOR PD" NODGQé GRSDG QD VFKRSQI
YR Y\44tFK URPQtNRFK D QDRSDN ALDNRP Y D URDPQtNR!
SUHGVWDYHQp 7DNWLH& E\ WHQWR IDNW PRKRO PD" SRGLH
senZRURY Y WHOHIYyQH DHAK®GDIBQH pPINRPBQRYDQLD VHQ]JRUX YR \
QDNR NR WLHWR WpP\ QD I\]JLNH QDR]DM SUHEHUDOL D QDNR

5 =E9(5

ORGHUQpP WHFKQROYJLH Y\X&tYDM~ GQHV U{]QH LQIRUPDW
LQIRUPIiFLDPL U{]JQHKR W\SX &LDFL VD V QLPL VWUHWIiYDM~ ¢
DOH UR]JXPHM~" yR R QLFK YHGLD" 8YHGRP&MD KLY SURWRRQRL
SUIFH V LQIRUPIiFLDPL" 7R MH SUREOpPP QD NWRU& VPH |DPHL
SLDNRY GUXKpKR VWXS D ][iNODGQ&FK aN{O R VHQ]JRURFK =L\
YH D FK\EQ&FK SUHNRQIFH QHRBOD@ HDPIDM3IPHQWRYDQp ]QDOR
OtdaLD Y ]JiYLVORVWL RG URPQtNRY OHG]L FK\EQp SUHNRQFHS
SUHGVWDYX &H VHQ]RU MH DNWXiWRU NWRUi VD Y\VNAWRY D
URpPQtND ALDFL ]DptQDOL VHQ]JRU X& VN{U NRQNUpPWQH SRPHC
GUXKRP VWXSQL ]JiNODGQHM &ANRO\ QLH MH Y&]QDPQé UR]GI
YIpPALQRX LP QHUR]XPHM~ pL PDM~ YH PGV W B &R RBXHEWaQ ~Y PQILL
QLH MH YKRGQHM&LH VD WHMWR WpPH YHQRYD" D& QD VWUH
VYHWOD D WHSORWQé& VHQ]JRU V~ SUH &LDNRY LQWXLWtYQ}
Y\KEEDQLH VD SUtPNHANMBPQDRL LGHQWLILNRYDQp JLVWHQLD
YBVNXP DOH EXG~ SUtQRVQp DNR SUH XpLWH RY WDN SUH '
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kurikua $ SULVSHM~ N WYRULDFHM VD WHyULt SRIQDWNRY Y GL
XYHGHQpP JLVWHQLD SRX&L" QD Y\WYRUHQLH Y]GHOIiIYDFtFK

SRUR]XPHQLH ]iNODGQé&P SULQFtSRP IXQJRWRGQ hDalLIDNRFO XPHR
NYDOLWQHMA&t &LYRW Y GLJLWIOQHM pUH

6

32 $.29%1,(

5DGL E\ VPH SR DNRYDOL Y&HWNEéP ]~pDVWQHQEP IXBYWH F
ZY\XpRYD\GIOQHQLX GRWD]QtND VR &LDNPL $ WLH& ]D SRGSRL
QiP XPRAQLOD SXEOLNRYDQLH JtVNDQEFK YEVOHGNRY
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How high school contestants solved interactive tasks in
Bebras challenge 2025/26

Lucia Budinskéa, Michal Winczer
FMFI Univerzity Komenského v Bratislave, Mlynska Dolina F2, 842 48 Bratislava Slovensko

lucia.budinska@fmph.uniba.sk, winczer@fmph.uniba.sk

EXTENDED ABSTRACT

This paper focuses on the analysis of interactive tasks in the iBelorvak version of the Bebras
Challenge in the 2025/26 school year. Accordingfo ihteractivity can be classified along the
solutionoriented dimension into four categoriésisic interactivityintegrated interactivitysolving
process interactivityandinteractive simulationAs interactive simulations are not present in the
Slovak contest, we focus on tasks where (1) participants construct a solution dR2@p@yticipants
complete a solution with more than one piece of informafBymultiple answers are allowed, or (4)
a direct selection is made from a larger set of possible answers.

The main objective of itk study was to identify the most frequent errors and misconceptions among
highschool students (categories Junior and Senior) and to better understand their reasoning processes
when solvinginteractiveopenrtended tasksWe identified eight unique interactive tasks (ten task
instances across both categories, as two tasks were used in both catefoeiagsearch was
conductedon anonymized data from 12,230 Junior and 5,787 Senior participants. The analysis
consisted of a quantita® evaluation of answer frequencies, followed by a qualitative estimation of
VWXGHQWVY VROXWLRQ VWUDWHILHY EDVHG RQ WKH PRVW F

Themost of analyzed tasks had Ieunccess, often below 40%Q VRPH FDVHV H J WKH
WKH 7UHDVXUH’ W K Hesfdddng RtudahitsR(2P.18%) Qighd@icantly exceeded the
proportion of correct solutions (6.38%). the task Blooming Garden, students frequently failed to
satisfy the continuity condition (15 consecutive days of blooming). Instead, they tended to select
flowers with the highest total number of blooming days, disregarding the requirement of
consecutieness.n Robots in a Mze, errors in programming relative movement were primarily
related to incorrect handling of rotation (confusing left and right) or misunderstanding the principle
RI PRYHPHQW 3XQ WheQadk ®of Erequedtly @dtivated Segment revealed a technical
misconception: instead of counting how many times a segment switched from off to on, students often
identified the segment that was active most frequently. This suggests that the functiahgitalo
displays may no longer be intuitive for the curreigth schooktudents

Overall, the analysis indicates that the primary cause of failure was not the inherent difficulty of the
informatics concepts, but rather insufficient attention to detail when reading ltsden task
statements and the omission of one or more task conditions. Interactive tasks provide valuable
feedback, as they eliminate the factor of random guedsielg analysis therefoenablesisto create

more effective design of distractors (incorrect answer options) for future compefitnssesearch
highlights potentialfor further qualitative investigation in classroom settings, where students are not
under significant time pressure and whaeepelinsights into their problemolving approaches can

be obtained.

Keywords
Bebras, interactive tasks, analysis of answers
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ABSTRAKT

9 WRPWR pOiQNX VN~PDPH DNR V~"D&LDFL ]DSRMHQt GR V
VNDWHJIYULIFK -XQLRU D 6HQLRU ,GHQWLILNRYDOL VPH
Y\WYiUDOL ULHAHQLD GRS DOL LQIRUPiFLH GR SUHGSULSUD
YLDF PR&AQRVWt 2NUHP MHGQHMHAQRKY BRGL YaDWBDVWRIRDM Y
QHRGSRYHGDQLD ,QWHUDNWLYLWD XPR& RYDOD YH Np PQR3&
DQDO\]RYD" DNR PRKOL V~"DALDFL GRVSLH" N QDMpDVWHMAL

K ~pRYp VORYi
iBobor LQWHUDNWtYQH ~ORK\ DQDOé]D RGSRYHGt

1 092
VV~"DaL LYRERU NDAaGRURpPQH SRQ~NDPH YéEDBD&RPGEB RRYNHEGH P
DM WDN]YDQp LQWRGDWAMPIWARHO+]ORIR\VD Y PHG]R®i VR CCODREMHML B E
R]QDpXM~ ~ORK\ YVNWRUBFK PRAGRV""¥SDESUQPWHRBRBRMNIGtP
NDSUtNPOMG PRAQRV" QLBEKRVAHERpIQLHPR QNVHN®D PGB RXGIL-" &'
~URYQH LQW HUDNGQLY LW WHHDE®DWIWLH KL PINWRUEFK VD Y\EH
PotomLQWHJURYDQ~ NGQGW HU-DDNELIDALIWXULDP R P D QniteBaktitdi bt~ V p D
ULHAN®tRUiIi SRPiKD V~"DALDFLP ULHA&LQWHRJION WHY @ HNWVRAIXEFK
prostredie reaguje na vykoap D NSSUHRVWUHGLH VD PHQt SRG D WRKR §p
V~"DALDFL YHGLD Y\WYRUL" IXQNDDNpNWRE ~ 8 R/R\UE ~V HrKIB|Q o KD/
[2] PUDQFRHIVW~-"DBANVNORYHQVNHM V~"DAaL W D NzakveRaliwh&apreloR K Q H"
Q D M®&ihteraktiviu SUL ULH&HQQ BrteraRthitid Y URRPWR pOiQNX WDDSIR VWR H
~ORK\ JR @aNROVNpKRWERBNGERERNRW MBKXQLR UL D URPQtN 634
Da URIQENMGHAPH LFK DQDO\RYD" Y NRQWH[WH RGSRYHGt

$QDO&]H V~"DARBREUDRKOHER LQ&FK YHU]Lt WHMWR PHG]LQ]
SXEOLIB@ QDYUKOL GYRMUR]PHU @I QNOCBW KN @ D G] iV N X P-DE@RK N [
~OBRGRE"DAQBVBROD SUHGVWD Y lg@fovR PROHRRIUPLC] HEGIHD O é ] H
podrobili a JUDIROR K\ ]JR VWUHGRANROMNERR WDRRWQBEK ~ORK [
DQDO\]XM~ DM RGSRYHGH V}4BkDFREKRYDOUtNQWE UDNWLYQ
~ORKNWRUEFK V~"DALDFL YDW MiDOL~-\VURDUD@®DIDE]X WRKR DI
spusta pR WLHA& YQSBR PGR \RWE] saaiéioval DQ D REHR Y HGWREDW R U p
REVDKKMFHSW NRQHPQpKR DXWRP D W[¥,10 it BiRigpvallddQoy&i¥ KRV V
Y ~ORKX\&DGXM~FHMAREY WUID PRIDXO\]RYDOL RGSRYHGH V-~"DA&al
YVWXSQéP UGIHGWRRNRYDRGSRNBRBHHFUMSUIYQ\FK D WSUiYQt
U{]JQH W\S\ FKEE NW RHgpakobaliX$ ¥WRIBN\D RKSR]RU XM~ QD WR
RGSRYHGLDFK QLH MH MHGQRGXFKp SRYHGD" pL V~ VSUiIYQH
DOHER MH WR OHQ QiKRGD

94HWN\ VSBREQXNiFLH SRMOYDUIEPENRAVOBRIUHQ&PK QWK UDNWLY
DOHER VR YVWXSKQBFRIURPGMMEBLD NH &8H WHQWR W\S ~ORK
a SUtOH &jln&/ WDMyby, N\WRUp QLH V~ Rp PprivtidrBeQistrEkioMRAUO@ R K i F K
SYEEHURP PRAQRVWt

2 0(71'< 966.808

1ida &/NXP SUHELHKDO QD GiWDIEMNR DR/ NVNRPDER N RERDWHIDELO
Junior12230 V~"D aL yALIFW H3nidt%187 V~"DALDFWPBK V NWRUé&PL VPH SUI
DOQRQ\PLIRPAQGPp NDWHJIYyULD R E VIDKKNKEVFIK VOWRBHONEHMKRD p PDM
V~"DALDFL Y\ULHaIR J&PIRKRLRD-M~ UR]JOLpQé& ERGRYé JLVN UHV
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~ORK\ WRIPWR YéENRPH GR~~DAKDFL QHYHGLD JtVND" ERG\ VI
WDNpWR ULHAHQLD VPH SUHWR SRYDARYDOL ]D QHVSUiIYQH

BUYEP NURNRP YEVNXPX EROD LGHQWIEUNIGLDVERQWIDRENW1tYC
LQWHUDNWLYLWRX pL LQWHUDHNI LQWWHRDO I$ W L YDA BERR K & BRI

SRYDA&RYDOL ~ORKX NWRUI V~"DALDFLP SULDPR XPR& XM
SURJUDP FHVWX DOHER YLBWWRIRRUMHSHXLHQGRISP IFMX% RG|
KRGQ{W DOHER XPR& XM~ YLDFQiVREQ~ YRBBIRVHR PIRHAETF
RGSRYHGt

V QDARP V\VWpPH PiPH DM ~ORK\ NWRUp RERIDWRM-EYNWPOS Y &
NH 8H WDNpWR ~ORK\ PDM~ QHRE R KB Judauje BjIl @4 VWF KRDR G HR YI
QiUR p@lkovo smetakto LGHQWLILNRYDOL L QNADHAUHDIDbN 450 YFOKR K- O R |
VNDWHIJyULL 6W@ERWR ¥YMWRK EROL URYQDRERP R HERVHUN RUIR AKX
1iVOHGQH VPH SORKND@BO\]RYDOL RGSRYHGH V~"DALDFLFK S
zpDVWEFR QDMSRpEWDHMELHEAHQLH PDOL $RIGISWPREt PABFH
NYDOLWDWtYQRX DQDOEé]RXRGRBEQXWDXALWRKERRVIBNLRI"ANDFL
SRVWXSR¥YEDYDOL VPH SULaWRMPONGRRIYDRH H \WSYR G R E R 8\AXWW U
FKéE
OVSHAQRV" WEFKWREXJRHK YLGtPH Y

7DEX NDVSHEQRV" DQDO\]RYDQéFK LQWHUDNWtYQ\

KvitnicgDobijani{ Roboty v Rodostrom l;lit?v?)\:a:ne’c X1 Zmendre s
zéhradg elek. | bludisku Y| cestu pokladu
segment
J J J J S J S S S S
#réznych
odpovedi 391 1852 275 24 23 28 28 874 589 767

spravne (%) 22,94 23,79 37,01 49,04 58,99 11,9914,41 30,17 36,0] 6,3§
nespravne (%] 69,79 65,04 52,69 46,94 37,54 79,2476,690 64,04 52,74 71,47
20X 61N + 7,29 11,17 10,30 4,01 3,44 8,80 894 5,87 11,230 22,15
if\kgi* ie| 12230 1223( 12230 12230 578712230 57874 5787 5787 5787

3 0/2+< $ ,&+ $1%/é6=%

31 .YLWQ~FD ]JiKUDGD

VMXQLRUVNHM NOWRKDyWYLIWBRBODCYHKY SGFRX VN~PDQRX LQWEF
~ O R,KzRddnigle QD 2EULJWRHM PDOL V~"DALDFL R]QDpL™" NYHW\
vVWDEXINHH LQWHUDNWLYLWD XPRa R¥HO@W RR WO B plLQ WHEIFOMNRVQ &
PRKRO X DKpL" UIYNEHRQH NN\YHHWH P DO L IYDNIY IDRVRIRIGRY HHRY EF
VSUi2ZPB% V~"DALDFLFK SR QHM Q DWYI$GXWR-IF R RERNHED VIV HOL
floria, rozeat V~"DALDKLFXOD NYHW\ NWRUp GRNHRMND WY IGQQ LN
YLDFHUp NYHW\ QDUD] yLA&AH QHNYLWOL ]D VHERX QDVOHG
RGSRYH RX ERODNVRIGIEHRM W/ ~"DALDFL Y\EUDOL NYHWRPNWR 3L
(elanea, minera, perlea, velan®63% V~"DAaLDBHBGKL DOA&ALH FK\E\ SDWULOR
blHAWDP PRKOD QDVWD" QHMDN i (DR HDEFILE § G BH-\NEVD L \ @/ @ M XK RNDH
aby bolL DV S,Robez D O Edntkbly.
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Obri]R M Zadanie ~-ORKIM Q~FD ]iKWB3EDY QD RIMERrd1da, velana, floria)

32 'REtMDQLH HOHNWURPRELOX

DOGRX ~ORKRX MH ~ORKD 'REt+SKOQLWHNWRHMMURPBE LN\OX' DALL
RGERpPARENMDFHMPR/IWD QIERLITRNNQXWtP VD GDOL R]QDpL" Y&aH
LQWHUDNWLYLWD WDN XPR& Rlochad D $iWIRDYAHR XK QD/KH B ¥ DROYDD 'Y |
ULHEKWOLMALDFL Y83 YR ]LQ\®K H.aHIDM p DHWHIMEZHQLH EROD VSUI
(23,79% ULHAHQt 1DQMPVMBWNHYRRRGSRYH RX EROR K QERW B QN H
QD 2EUIINX GBYIHULBEBRWR ULHAHQLH E\ PRKOR E\" YQtPDQ
DXWR GRVLDKQH FLH S{YRGQRX FHVWRX+¥M GRKHVDADWRERDY
Adbop N %.j. jednu) 9H PL pDVWR V~"DALDFL Y\WYiUDOL DOWHUQDWt
VWDQLFX pR DOH QHW&E SRNORGE DR P G YOO RAERR MWyXRyHi sa aj
odpovede, WW R U & Pk~ PIE¥IDFYRUH Q ~ M H @M tRIOERIpMEIXKIMDEILEYL QR
potreboval via@ko 15krokov DE\ VD GRVWDO NpRMREIR FEHMDVWDQLFL

2EUI]JRN =DGDQLH ~ORK)\ 'REtMB QL) B CREGGRYRREGYRX

2EUI]RN 2GSROUR&EH REtMDQLH (HON RS U RPREE RG EeRtp beY
QDEtMD@NKHVWD FH] QDEtMDpPpNX
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3.3 Roboty v bludisku

V NDWHJyULL -XQLRUM RORB K.I) BRIEM\@RIFIO DED 6~"DALDFL Y\W)
"DKDQtP WURFK SUtND]JRY SURJUDP NWRUé RE®@T&RROVtypHV" UF
interaktivity QDKUiG]D SDSLHU D SHUR NH V~"D&LDFL PRK@®L SUHC
VL DOH QHYH 6WOIMSISE MWIH SUHNOH SIRPKPE i ¥\ @QWDE\WRFOE S
StVBURJUDPRYDO \hib idbo@@Nadi®\ KRRVRp VD YSHPDRR/Rp D Y D
R #l). 6SUIYQD RI®IE YLD (37,01 %) ANR VPH SUHGSRNODGDOL ¢
s~"DA&LDFL SR W&RpHAEU D] QH diihdnRDLDPD) ako prvom(DPDLD) RWRpHQ't
(12,2 % ku 3,36 % OHG]L pDVWEPL R @SoBPOWGHP LNBVRRQ@W p EROL NUDW
SUtND]JRY OQDBSWEFKWR RGSBMESRNDPK/GITOHd Bétli P\VOLEH
SURJUDP VD EXGH GR QHNRQHPQD RSDNRYD" 7LH& VD REME
YLDFNUiW (}dpr.\DBBL®X1,57 % SUtSYPGIR.AH RPDNiYDPH &H V~"DALDF
SRK\EX SR SUHNiANX IMRUBFRY\HG@]ID FBENERXAHPH SUHGSRNOI
VQDALOL ~ORKX ULHAL" DEVRO~WQ\P SRK\ERP

2EUi] R Madanie ~ O RR¢boty v bludisku 6SUIiYQD RGSRYH '/'/'

3.4 Rodostrom

DOARIDO\]RYDQRM ~-ORKRX5RGREEWURPWR ~ORKD ERIDEN LGHQ
VMDQEFK NDWHJYULIFKOEMMS B S'TDRAILD MHPODL ]D ~ORKX GRS
NDUWLPN\ ARWHES3 DI\NPLD\M!EI\EI]K%G)I‘{DDIE‘GiSRXéLWi XH&WRy®QH YH
ULHAHQLD RGVWUD XMH PRAQRV" SUHNOHSRY NHE\ V~"DALD
~ORRG]|DGX’

6SUIYQRX RGSRYH RX PDOR E\" ARWHF PDWND PDWND 'DQLH
(Juniori: 49,07 % a Bniori =DXMtPDYp MH &H d@HV" QDMpDVWHME
VURYQDNRP SRUDGt SRG RERREKWNXD WAVINUALRFK YUXKRX QDMDp
EROD RGHMAGRRX FK\ERX ARWHF P INWMNDARW & Bniol QA,H @). 3 -
7iIWR FK\ED PRKOD QDVWD" SUL JORP ptWwDQt JUDIX OHG]L RC
SRUDGLH RGSRYH APDWNB(JBr{ﬂ)WBI,%VSEHR)H[B,Q&%DO9éVOHGN\
QD]QDpXM~ &H QLHOHQ VS{VRE ]iSLVX ERO SUH PQRKE&FK V-
SURE O pRPUD MQWYadoktRMe SSULUDGHQLH Y]"DKRY
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2EUiI]JBN=DGDQLH ~ORK\ GRIEIR QW S REdmatka(matka(Daniel))))

35 1DDMpDVWHMALH DNWLYRYDQé VHIPHQW

'"UXKRX VN~PDQRX ~ORKRX NWRRFKYDDWHZEY YAMNK\WBDRDOD ~O
DNWLYRYDQé VEBF®HQWGDQLH MH6QBWE RINXpRYDQt VHIPHQ
SRXAatYD" R]QDpHQLH @B LRENW NXLNCOL VGRR/ONIdauivedt: Y DND
WRPX VPH QHPXVHOL SRX&tYD" LQ~ UHS W4 &IQ'WQ FUL ORDBIM'H Q W
VL 4H QDSULHN WRPX ERO Y WHMWWRHMOWRK HOFRRVMUWHEH & S ML
pridali jednu vetu do zadanidA 8 Y FGRL &H QDMpDVWHMA&ALH VD JUHMPH PH
pbtVOLFD YBURIWR"3~ORK\ WR QH]JPHQLOR

7IWR ~ORKD EROD WSU PYLQQ i\UHRFRHEDW ARG joto@aR1,99% Juniorov.
IDMpDVWHMaRX QHVSRHBERFKXNDOSRIWH IRKKYERO VHIJPHQW NWI
+segment 4QJuniori: 33,41 % &Seniori: 26,12 %)V ]|IDGDQt QLH MH H[SOLFLWQH
VSUIYDM~ KRGLQ\aSWRWPH @ HJpoig¥via VIIDNIWR FK\ED WDN PRKC
GYRPD VS¢#WREPALDFL VL QHSUHptWDOL &H VD SéWDPH QD W
VWDYX Y\SQXWEeUGRAIIHQXOWRKX NR NRNUIW WHPRKIPH®&W QD H
YAHWN\ VA BRHQNWDAGHM JPHQ K RDX XDWYSO~ D

VWHMWR ~ORKH VD Y\VN\WOL YaHWN\ RGSRYHGEN R(GBRF¥FH N\
PptVOLFLEKRYRRQLOL R YSdnibri (fBYWHMALRURFK PRAQR SRPRKOD G
lebo tento segment volili iba v SUtSBEBRYDNR WR SODWt DM SUH QDMpD
vprvej ptVQIUICFA QDRSDN LQp YRVPHQWHM PLQ~-WRYHM ptVOLFL

Juniori akoSeniori.

2EUi]BN=DGDQLH ~ORK\ 1DMpDVWHMGESEHi DQ I/ RGSFOQE VI R
2EUIH D
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2EUI]RN2]QDpHQLH VHIPHQWRY

36 6NUI" FHVWX

V NDWHJyULL 6HQLRU EROD PHG]L LQWH U [2RANSK-T}). F5l~ "“DO3R. OB P L
SRPRFRX NDUWLPLHN Y\VNODGDO L] DSGRBEE@\ YN W REBAYRMHG LD
YVWXSQpPX ULDGNX VD WX PLQLPDOL]JRYDOL S UhtMa®tii®\ D UL
Y4DN QHRGVWUIQLOD SRWUHEX QDNUHVOLD WLD \bW H.IQ DRIX YR BX
EROD VBBPapE0,12 %V ~"D&LDIDLMEKDVWHMERX QHVSUIYQRX RGSR
2H 2P 1D 9,26 % V~"DALDFLFK ]DKMoRIRWIQ MK~ RKESRYH DNR MH -
SUtNGBDGIE SRNODGiIPH &H pDV" V~"DALDFLFK VL QHPXVHOD Y
QLHNWRUt PR&QR QHptIVIDLE & H @D MWLYDHWONAG WHH @d: YTHAV'W X S
WDNEFKWR RG®RKOHDGY YEDW. H" DM V Uabysi HataR k [kt @ipbveds H V W
PXVHOL E\ VSUDYRO BYWHRESRYHGH XND]XM~ &H V~"DALDFL VI
8H P{&X VNUDFRYW"\ LNWRUp S RICCEFRRY VX V+H 682D% V~"DALDFLFK
aRGSRYH53%). $& SR QLFK GDUi® a8 0B XRGe®YuHchybod +2H 3P 1D

(458% V~"DALDFLFK =Y\4Qp RGSRYHGHW®W DM~ YEVN\W PHQHM D

2EUiI]BN=DGDQLH ~ORK)\ 63lWiY FBHI\RWBESRYH + 3

3.7 =PHQIiUH

DO&GRX LQWHUDNWtYQRX ~O(FBRRX-0R)R@DmMall/R-KDA@PFDNVUBL PLH
vWDEX NH GREPHIQAat SRpHW NRQiIURY NWRUp YHGLD JtVND"
2EUiI]®N6~"DALDFL GRS DOL ptVOD SULDPR GR WDEX N\ D L¢
UR]JGHOHQLH QD &W\UL6BUDY@H RYEBMREDRBLOR V~"D 8§
IDMpDVWHMAERX QHVSUIYQRX RGSRYH R ¥38%VikR beodpovedadiel Y \V N
+11,23% EROD REBRYHMD SUYé SRK DG VD P{&H |GD" &H V~"DALCL
VHERX LG~FH ptVOD DOH P\V Ot K \WLY HMHOR{@XDH [V WR MBI" &H
&H Y\XA&t¥ebdy BlgoritmustEHULHPH QDMYI|[S8BRWRPRGREWRO MH GR ]Y\aN
yLAaH (Tak vzniRI®g ptVOR Y XNi&NRYRKKEPNOD
Y\WWYHWOHQtP P{&H E\" &H ALDFL K DG D G{l-B3NBNILLFR-B-SDNRY
2-(1-2-3-4-5-6).
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2EUI]BN=DGDQLH ~ORK\6SRHXQQUVHR GZ3RB)Y HGH

DOGLH pDVWp FK\E\ RiEMPKIRRO®QLIWFK\EYWR H[LVWRYDOR DM
btVOD QD GNDRXEI BRPEWEROR WR QD MR3ILY2A17H6 RIGSSSRWYHIBIN W R W R
QHVS D NH &H QHH[LVWXMH V~pHW GYRFK ] GDQ&FK ptVHO |
LAORXPHULFN~ FK\EX [DDHE R aReNOdhSe Y

9 WHMWR ~ORKH VD PRKOL Y\VN\WRYDY MW W RREOQELH FK
matematie QD ~URYQL SUYpKR VWXS D =4 HQV-ALPFIQYWUVYRGBQ A
QXPHULFNé&P FK\EiP

38 &4KR N SRNODGX

PodobneDNR Y SUHGFKiG]DM~FHM ~ORK H20I3DE-YO)\O-RRBLOKR AR SR
trivstupy GR SURJUDPX YQ 7RPERIHONRKD EROD QiURpPQi V~"DALDE
(22,15% EROR YBUD]QH YLDF DNR WEF% CNO\(WRUY R G Y BI\GW B M
@]JiURYH DM QDMpDVVRENMRR X RKXVBRODQREBRNH "D a%D WIRAKI N
E\ PRKOD RESD Q B iup&ke potrebovalby smeYLDF SUDNNDRRMYPH N GLVSR]
7DNEBKWRGSRYHG!t ERIORI 7204 F1 D M p D Mol IF KIGERRX E R QO R" D&H. IVEL
QHXYHGRPLOL &H QQHNWRHM GYDHW BGDWOY RSROQRPQp QiVRE

2EUIi]RIN =DGDQLH ~ORK\ &KBS i BRN RBGH Y HG H
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8YHGRPXMHPH VL &aH VDPRWQ®IEVYORRDDERO D XK & RPIW SURJ
NWRUp QLH V~ ~SOQH EHaQp SUH 4LDNRY 6a D WLH& DM S
alDWYiuUDQLX EORNRY &K\E\ WDN PRKOL QDVWD" Y U{]Q\FK pC

4 =E9(5

1D4&D DQDOé&]D MH SD®aP SNADRNRFRVMH UB DWKY @HYDM~ VSIWQ~ )
aWUIWRURY ~ORK NH Y DND DQDOEPHWNR@FRBS FLWWPPAX MDD AL
PR EROL QiURpQp +#plRH ¥ WDF [DGHQL®HOL QHUR]XPHOL DOHER
V~"DALDWE"DALYSRG pDVRY&P VWUHVRP SUHWR pDVWR QHptW
LED SRG BHQ&FRXDpDVWt DOHER VL ]DG DGR P i QoHDS/AHR tQVHDINDW Y. C
LFK ~VSHDIQRWI'HE DVSHNW WLSRYDQLD REESRORBH IGISDLBYY
QiKRGQp RASRYHGALMDNR QHVPWIME DRRRHJDTEFEtPORKIFK V
APRAQRMWILHPH RGOt4L" V~"DALDFLFK NWRUt VD SRP&OLOL |

OHG]L QDMpPpDVWHMAELH QHVSUIYQH RGSRYHGMH"P &Mt WDQID
SSRUR]XPHQtP D |IDEXGOL QD QHMDNé SRGVWDWQé DVSHNW -~
maj~ Y\WYRUL" RGERpPpNX VNUiIWL" FHVWX YLHPH LED R

VVWUHGR&ANROVNEFKGOKWHHyYyIDIGBR IO ~YIpALQRX YLDF DNR |
V~"DAaLDFL EUD" GR ~YDK\ yDVWp FK\E\ V~ VS{VREHQpP SUiYH
9H PhPRIG]HQé UDNARIDAGHM ~ORK\ QHXPRA& XMH Y\NRQD" G{VO
rreaHQLD

OORKNWRUEFK VD &4LMMRF W USIWHYQPIMFK WRAQR QLH ~SOQH ]Qi
DNR EROD ~ORKpL5&KGBIANMI)EPRAH SRGQLHWL"UFKQBEKYRFHWYRF
A QLH MH YAG\ SULDPR MDVQp pL V~"D éodtstdm@ debslichiHededel UH pt
]DStVD" GR SULSUDYHQéFK SUtND]JRY 5HVSHNWtYSHJtNIDALDPEFH
EREUD -RQHVD DOHER QHSRUR]KPWOIlUWVNRP )G YIHNURI VD RWYiUD

8ND]XMH VD Ya4aDN &H FBRWR]RRHAGSRWRIFH NNR MX &LDFL

MHGQRGXFKi OQRKp ~ORK\ P{aX PD" ~VNDOLD NWRUp VL QH"
VN~PDQi ~ORKD 1DMpPDVWHMALH D NWEkXRNGQadobeHE&ED W N
ZPHG]LQIURG QWM GRKMD BiJH MH H[SOLFLWQH VSRPHQXMWp NH/
GRFKiIGUPKNDNWLYiFLt pL VD ]DStQDM~ LED Y\SQXWp VHJIPHQ
YAHWMNIN VPH V~"DALDFLP QHBAMURIGL XS RAVAN DWKQR®REAQ R Y 4k
SRYDARYDO+SJWHMDNMPXiOQX JHQHUIFLX VWUHGRANROINRY YAl
QHPXVLEWXLWWRHORKX VD FK\VWiPH DOHM VN~PD"

1D&H JLVDYMGBUDL LQEFW YSORKIFISULHVWRU DO&LHPX YEVNXPX
VR ALDNPL E\ EROR PRAaQp MMN®QR RIGNERPCDHDPDGIRWSHOL D |
viedloo. =iURYH E\ WR 3aLDNRP XPRAaQLOR YLDF VD V~VWUHGL" Q
stresuatak by EROR PRAaQp YLGLH" DM WR DNR UR]XPHM~QDAREKRDYV
VN~VHRRWWH SUHGSRNODGD" aH VDPRW~IARKGIRUBDWHFQI& Ql
SRpDV V~"DaH DOWLDW~-SRAQBIM. NBIRK\ VSIWQH SR]JVUGRKIP SUH{

=LVWHQLH VpRDIUBY DM V& OWPESRPHKDURU LS WHNRQEEG H D [Dta YRHKE H U
V~"DAaQORK ebudeBH OHSALH YHGLH" RGKDGQ~" WM® NVeF&RRRE OHF

5 32 $.29%1,(
THQWR YMNNXBDV"REGURMHIS WRENXMHPH

6 %,%/,2*5%$),&.e 2'.$=<

nm a,$8/<6 7 9 '$*Tewards Classification of Interactive N@nogramming Tasks
Promoting Computational Thinking. In: Barendsen, E., Chytas, C. (eds) Informatics in Schools.
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Springer, DOI: 10.1007/978-030-902285 2
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10.1007/9783-031-158513 10

B '$*,(1 9 6 6(17%1&( * 678385,(1 'HYDR®Hha)JI D 7ZR
Categorization System for Educational Tasks in Informatics, Informatica 28(2017), no.-1, s. 23
44, DOI 10.15388/Informatica.2017.119

4] VEGT, W. van der, How Hard WilThis Task Be? Developments in Analyzing and Predicting
Question Difficulty in the Bebras Challeng@lympiads in Informatics, 2018, Vol. 12, s. 149
132, Vilnius University DOI: 10.15388/i0i.2018.10

5] %8',16.E ,K. 0$<(529EGraph Tasks in Bebras Contest: What does it have to do
with gender? In Proceedings of the 6th Computer Science Education Research Conference
ACM, 2017, Novembers. 8390.

6] %8',16.E / . 0$%$<(5&2\ BVINCZER, Gender Differences in Graph Task3o
They Exist in High School Bebras Categories Too? ISSEP 20285306.Lecture Notes in
Computer Science, vol 11169. Springer, ISBN-87@30-027490

7 '2%,E&.,V.4,081'/aJ. 9$1Ey(. 1XPEHU RI SURJUDP EXLOGV $QI
assessing difficulty of a programming task? Informatics in Education 23(2024),91628;
540, DOI 10.15388/infedu.2024.23

B 720&6E1<,29€E .RQHpQé DXWRPDW D 7XULQJRY VYBRIRMN ~O
konf. DIDINFO 2025 s.65-73, ISBN97880-557-22498

o] %8',16.E ,M. :,1&=(5 3RURYQDQLH DEVWUDNWQé&FK ~ORK Y V
V~"DaH L RERWN NRQI ',', Bb58, ISBNVW7830-557-18231

[10] %8',16.H.,M.WINCZER, )LJ~UN\ QD APFRRUOIDFULHEZHQt DEVWUD N
V~"DaH LPRERYtN NRQI ',',40)47, ISBN 97830-557-22498

i %(=E.29E,$% +584(&.E $QDOé]D ULH&ZHQt ~ORK\ 6SUDFRYDQI
iBobor JERUQtN NRQI '," 1321, ISBN 97880-557-22498

61



DIDINFO 2026 International Proceedings

=DSRMHQt LQIRUPDWLFNp VRXW aH GR S

Involving a computing contestin the training of future teachers

L't 9DQtpHN
-LKRpHVNi XQLYHU]JLWD Y YHVN&FK %XG MRYLFtFK 3HGDJR.
-HURQE&PRYD
YyHVNp %XG MRYLFH
yHVNR

vanicek@pf.jcu.cz

EXTENDED ABSTRACT

One of the forms of training of computing teachers at our department is participation in the
preparation of an informatiashallenge As an important component of thaitudies we perceive
familiarization with thecomputer scienceontent of the curriculum and witomputingtasks as its
cornerstones. Scalled Bebras tasks cover one of three important groups of school computing
activites: problem programming tasks, projects and creative activities, short situational tasks.

As theNational Bebras organizer, we uBebrastasks in the preparation obmputingteachers in
several ways: First, they solve and discuss the solutions and the relationship of thetlesk to
computer sciencand the components cdmputationathinking, late they try to invent suchBebras
task, as testers they check thsttasks, select and preseéhetasks and determine theducational
goak, participate in the localization and editing of the tafskghe national challengereate their
own interative and programmingasks(Fig. 1), compile tests from a series of grading tasks.

As an example of good practice, we present a student project in which computing teacher students
prepared, implemented and reflected on an online programming test fowtreserondary school

as part of their didactics lessons. The project, implemented in the spring of 2025, was attended by
14 students of the 4th year of the compgteacher training program for ttk@ver-secondargchool.

After getting acquainted with éhtask editing environment and writing programming task
assignments using parametars a task templatestudents first created their own Lolike
programming task (Fig. 2jeviewed them with each othesorrected and polished them and then
choose the k= for the use in the testhey then divided into groups according to the role they played
in the project: Task Set Builder, Programma$f&ite Graphic Designer, TasWording and Story
Creator, Task Controller, Al lllustrator and Finalizer.

The resultiig test contained 8 tasks that were connected by a story of a féfiger3) with
aprogrammable combine harvester who helps an alien repair the computer of his sacksttiyrn
him home

The test was offered to Czech schools and was played by 26,26 in June 2025. The data
obtained on the correctness of the answers and the number of attempts to create a program for eact
task by eacthparticipant(Fig. 4) subsequently allowed the students to aealhe difficulty of
individual tasks (Fig. 5, 8nd correctgradation otasks and subsequently assess what was the cause

of the poor choice of the order of some tasks in the test (Figoi7example, in tasks 2 and 3, they
considered whethersing a rotation other than a right angigs more difficulthan moving theprite

to the nextrow.

The participantsalso filled out a questionnaire on the difficulty and popularity of the tasks and the
story (Fig. 8)that were also analyzetdhus, the students managed to go through a number oéteach
competencig in one project.

Keywords
Computing education, teachers training, project oriented education, Bebras Challenge.
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ABSTRAKT

Jednou z foremS tSUDY\ XpLWHOS$ LQIRUP D W HNSHISX0R DEMIFR SRDWR F
VRXW3R ~YRGQt W\SLIDARUWRNRWORERKEFK ~ORK XNiaHPH QD MD
UR]JYtMHMt VYp XpLWHONpXNRWHBWHOQIFMHMRYWY3$SUFH AaNROQtKR
praxe pak pHG VW YW R E HQURWNEN W Y QXP & WHNORMANHY WULQR R U PYEEW NN\
didaktiky S L S U @2afizo@dl a reflektovalbonline WHVW ] SURMUDPWRXISH ]JIiNODGOQt
D MHKRa& VHWtpDAMW Q LVO1\

.OtpRYiI VORYD
Didaktikainformatiky, S tSUDYD XpLWHOS$ SWREMMNNMIRR U F BXN.IN\

1 %2% E O/2+< $ -(0R672 9( 968&( ,1095,.<

3 HGP W LQIRUPDWLND VH SUR VWXGHQW\ NWH t VH UR]JKRGC
JiNODGQt ANROX ]iVDGQ SURP QLO U3R WIWH BB9RGUHYXALY
aJUDPRWQRRWHRE S HGP W |P GRWRJRPUAP MDN SRptWDpH I
J]SUDFRYiQt GLJLWiOQtER]GDWH QX QLIXINRK A QWNVINYWK RV PHELILF N
VFKRSQRVWt pORY NI. gtudenty jak ¥ /DWW Qt ANROQt GRIFRIM\ Q
informatkazSRKOHGX MDN& EXGRX XpLW

-DNR Y&]QDPQRX VOR&NX S tSUDY\ XpLWHQR IRURDWDWNAR RE
XpLYD D MNBUPDMWLFNEPL ~ORKDPL MDNR MH KiRi ki NtGdBr@ Q tP L
G ODMt OMEHEYXS ABVLQIRUPDWLND MH ]D RERRN FBANFSRWNXENFHK \
diskrpW Qt PDWLMNP SURJSDPRFLGS SR [EW CSp $ OBRIGRBEOHE VSRGRE
~ORK ]DP HQE&FK QD SRUR]XP Qt NRQFHSWRPO [SRIMNIBYE D V
Hapt VH UR]SR]QiYDW FtOH Y&XN\ NH G $AWHIHEENXDH VWU B K R WD
NXULNXOXP NWHUp UBD®E KNV PEFKIOH NP XMt ¥NROH

ANROQt LQIRUPDWLFNp ~ORK\ P$&aHPH G OLW QD Q NROLN VNX

- 3UREOpPPRXp W\SLFN\ SURJUDPRYDFt
- 3URMHNW\ D WYR LYp DNWLYLW\
- _UiIWNp VLWXDpQt ~ORK\

6LWXDpQt ~ORK\ pDVWR WHP DWSIRPNW PDilQ OLIQ IQRKPRXWLLNRHMM t ]
XUPLWp NRQNURQRW @t\Wapy XSOFREOYWPRYRX RWikNXG BRPDE W R H@D ¥
~ORK\ VHVRXWXD¥L JRULHQWRYDW SRUR]XP W KODYQ@EPRHNRQ
Y\WWN\WXMH SRX&tW VYp LQIRUPDWLFNp P\G3OHQt D[2).RJtIERG QR
~ORK\ VYRMt NUiWBR®tEBRERWtNY\XatW GDOA&t PRGHUQt PHWR
YKRGQ GRSO XMt WUDGLPpQt ~ORK\ SURJUDPRYDFt VHVWDY
SURMHNW\ Y\WYR SRpPtWDpRYRX KUX VHVWDY URERWD NWH

2 .'( 9<8AE9EO( 6287 &2% E. 3 , 3 E3580, 7 (#
,1)250%7,.<

V VRXW &L %RE tN3JLVOH RNUPIBAMPNW LW XD p Q t SUGE KK XY \ V ID\RWX MN B\ )

NDWHGUD SUR VRXW & S LSUDYXMH VH RVY GpLO\ 2 WRP VY

3UIFEBRE tPL ~ORKDPL VMWeXIERHAVQWDHP XRREORXE ML GR SRUR]XP
pouze SKRWRY&PL ~ORKDPL VH]QDPRREKOAK &BBEXMtFKYDYVWQt
QHER Y\OHSARY HMQ' M@HPX Y\MDG RYiQt D SVDQt ]DGIiQt

Studenti se £RE tPL ~ORKDPL HPHW N WANWWIRRMEWUS S HGP WX GLG
LQIRUPDWLN\ SUS$E &40Q
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- NejprvesessORKDPL VH]QDPXMt WtP &H H&t VRXW &QadERE t
YJWDKHP EQRRUPDWLFH D VOR&NiIP LQIRUPDWLFNpKR P\&0
- 3RNRX&4t VH Y\WWYE t WORKEMNRYROMER HMt |RIGiQt SRGOH NUI
- VUROL L7THVWHUS$ NRQWURORME K/ RKXWE \& Q@ DYOURKA M K & HABHDOM:
ASURORPLWS?
- 9\EtUDMt D SUH]BQBKKUWIX~DRXW ]JAH QD VWDQRYHQpP WpPD
- 3RGtOt VH QD ORNDOL]DFL YpHWIQW D BIW ¥R DW W IQY BKFKO R K
- V ADEFR@MWHUDNWLYQtFK ~ORK Y\WYi t YODVWQt ~ORK\ Y|
- 6HVWDYXMt WHVW\ ]JH VpULH JUDGXMtFtFK ~ORK

3 3 E./I$ '2%5e 35%$;678'(176.6 352-(.H$50E 3

-HVWOLAHOPLYXPR WP DWLN\ SRXatYDW VSUIQPQPRLPSRVERRE X &XM\o\ aP
NDULpU\ VH]QiPLW 1HA& QDVWRXSt QD VRXYLVORX SUDI[L Q
0 PRGHUQtFK PHWRGIFK YEXN\ NWHUp XpHEQLFH proediye® D WL N
SUDNWLFNp Y GW MDN IXQJXMH VDPRRUJDQL]JRYDQRVW SULI
vztahyarole vSUDFRYQ[4#. WEéP X

1DaL VWXGHQWL XpLWHOVWYW &RR KRR R DSMIRNM HM\HV RN RYX WEELLEF t M
jsme se protd D DGLW G RDiGaktika infovnstiky Jrojekt, vQ Pa EXGRX Y\YtMHW R«
zprogramovatFK ~ORK NWHUé SSRE®REt aNROiIP N

3 tNODG WDNRYp SURJUDPRYDFt ~ORK\ NWMXp 3URXE MR WE XY+
MVPH SROGMWIHGEt VRXW 8H %RE tN LQIRUPDWLN\ NOUAKa @BV
HALW VLWXDpQt ~ORK\ VEHYRWOS/WHRMP NSAUR JUDPE. QL NRQNUpV
Y\FKiJHMtFt JH AaHOWWIWRIBNDEORQ QHQt Wanda, &itbOmize~ O R K
]DGiYi SDUDPHWU\ NWHUp 4DEORQD SURPtWQH GR ]DGiQt QD
QDNUHVOHQD VDGX BRMRHIH GGEKWEKO RS RW ¥ R PE @B R $UD P X

2EUi]HNMORKD VH |DGiQtP QDSURJUDPRYDW NUHVOLFt REMHNW
AHGp piU\ QD SOR&H

SURMHNWX UHDOL]RYDQpKR QD MD H VH ~pDVWQLOR VW
SUR VWXSH =4 QD 3HGDJRIDENH UDINWKO VB WAEKRQ WEWWR QHM
jak se VvDGPLQLVWUIWRUVNpP SURVW HGt VRXW aH Y\WYi HMt |
SURJUDPRYDFt ~ORKX SRPRFt SDUDPHWUS$ GR MHMtKR ]DGIiQt
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.DAGEé ]H VWX Gha@We YQ WM § IRUH. J L. Q&3] t—0RKKD. QiVOHGQ SURAC
VSROX&MWRU ~ORK\ QiVOHGQ Y\WYR LO D SRSVDO Y]RURY
aQiYRGHP MDNO-®@mRK\X NMEHWp VH VNXStQ OtELO\ E\O\ ]D D]HC
v testu.

Obri]HR 7YDU\ MHMLFKa QDN WMWH®OYRW CLIERKFLORKIFK QDSURJ

1iVOHGQ E\OL VWXGHQWL SR GYRX UR]G S5URMHNRNVYXNKIK Qi \§ R

x Sestavovatel sady \EtUDO D DGLO ~ORK\ GR WHVWX @QIPN DHEO N p/
]JODORVWQt VNRN\ 8 QHYKRGQéFK ~ORK GiYDO DXWRU$
]JGSYRGQ Qt SURp MVRX QHYKRGQp 0 O WDNp ]D ~NRO
v SUDFtFK

7Y$SUFH ]DGiQt YDPSVIEHIOX S tE K NWHUm® tésterS & Bre6jioMdlO F H (
VHVNOIGDQp ~ORK\ 3RGOH S tE KX QiVOHGQ GRSOQLO Q
bylavsouladusS tE KHP

Grafik postavyY \WYR LO JUDILNX Y aHFK ,SQUIRNIR) Dt RJARN B & MRKWVEHRW\E
~ O Rdtestoval jgch vzhled SURWRAH Ed3DEORQD QHPRKOD RWipHW F
SUR WXWpPB\\SRRQYWWK QDY]IiMHP SRRWRpPpHQEFK WYDU$

. RQWUROIRRGWEHRORYDO IXQNPQRVW ~ORK VsSWi W@ARVWW I
YPHWQ JUDPDWLN\ RRVORIUYIP|NE @WORODRYDO MHMLFK VS
D WHQ VL [DKUIO S LSRPtQN\ VP RYDO RVWDWQtP
Algrafik NH NDaGp ~ORFPHRARW R, LW INILNX NWHUi GRSOQLOD
~ORK\ D SRGSR LOD S tE K *UDNXMQP BOVOIDDHEAW MHGQR\
JLODOLKIRWRRIYp ~ORK\ ¥YHWVRMWMRRYP® QD RVWUE VRXW aQt
QDSRVOHG &H YaH MH IXQNpQt D WHVW O]H KUiW

4 +27296 7(67 $ -(+0$5,=$&(
9I\WYR HQé SURJUDPRYDFt WHGEG B/RRIEVG R R YDORMEX HEEMRI@ OL P h Q- C

gradoval SRXALWtP EORNX RSDNRYiQt |DStQiQtP D Y\StQiQtP SHU
YQR HQé&P RSDNRYiQtP Y\WYR HQtP REORNNE MDD PYIRKRWEK

X

X

X

X

x
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QiURPQRVWt SRW HEQpKR LGHRBPBR/|LFMpRE W ]EGHROHGIQt RS
VREUiIJNX VHVWDYHQt DOJRULWPX NWHU@ Y\KRYt RPH]JHQtP S

Obri]HB8 llustracek SURJUDPRYDFtPGRONRIKIYO XMtFt S tE K

OORK\ SURSRMRYDO WHQWRIBitEPKSYR] RERRMNWHO®é& NRPED
PXVt QDSURJUDPRYDW DE\ SUDFRYDO MDN MH SRW HED GF
QDSDGHQRX N$GFL VNOLGLO W L SROH 8SURVW HG S tE KX
dopoleciz YHVPtUQi LQWHOLJHQFH Y\KRGQRWt MDNR IPH]JRIJB®D N
VYRML YHVPtUQRX OR )DUPi VLFH SRPRF QHSRW HEXMH DO
SRptWDp D SRAIGiI IDUPi H RIHBKRSNMPBPBD MR- VOIDRMARLEPHR JHP 4" D C
SURJUDPRYDW YHYPMERXDBHAIFKiYt GDO&t ~NRO\ [NDOLEURYD)
EUIQ\ Y\KQRXW VH YHVPtUQé&P SLUIW$P D OHW W SR JUDYLWLE

2EUI]BMNNIIND GDW JtVNDQéFK RG H&EGLWHO$ WHVWX
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VpPHUYQXE\O WHVW QDEtGQXW aNROiP NWHUp VH ~pDVWQt VF
WHVW OLERYROQ Y\XatwWw E KHP VYp YéEXN\ LQIRUPDWLN\ QD N

7HVWHP SUR&OR FHONHP HALWHOS$ &iF HALRWD 4 LNO\LPBIQ!
~GW$ R URPQINX aNROQt GRFKiJN\ D SRKODYt JtVNDOL ~GDMH
QDNROLNiWé SRNXV WHG\ NROLNUiIW E KHP H&HQt GDQp ~C
PDVRY&PL JQDpNDPL 8NiJNX JtVNDQEFK GD\E HWWSQ D GIEQE FXKXC
iGHN S HGVWDYXMH MHGQRKR HALWHOH MHKR ," URPQtN |
LQIRUPDFH R WRP-OWRXNR X LS RHED ®LHO M IMEHIEQW O-ROFS|HF SHOWH QN S
SROH JQDPHQDMtX &PD NHREQ WH O \~iDaRIO pHUYHQi JQDPHQDMt QI

ptVHERBEDUYHQEFK EX NiFK XND]XMt SRpHW VSXaWwW Qt aiNRYV

9HONE SISRHVGpIDIMoSaldostatek dat kS U R Y HDGHIIKEW p GREAOR QiVOHGQ
didaktiky informatky QD ]DpiWNX GDO&tKR VHPHVWUX =ML&"RYDOL
UMHGQRWORKBVKNWHUé& VWUiIYLOL H&LW¥IOpREDEHMBR@GRW O L
SRNXV$ R VSUiYQp HaAMQt REND&HMNp ~ORK\

Obri]HM: SURFHQWXO®ORVW X MHGQRWOLYEFKSWHF WREEFK -
VWUiIiYHQé& QDG H&HQtP MHGQRWOLY&FK ~ORK YSUDYR

2EUI]BRRUSP UQRDISW SRWXXBW Qt SURJUDPX X MH GQWR W ONEYEEF K
XYHGHQp JUDIp BRi@Rak\)p

ZJUDI$ QD REUIINX MH YLG W &H QH Y&G\ VH VWXGHQWS$P S|
Q NWHWDRK E\O\ REWtaQp ~ORKD Q NWHUp ]DVH S tOL&

GLVNXWRYDOL SURR B BAt QHKM i UIBHERR WE RNty DOD MHMLFK RE
QHRGKDGOL 1D REUIJNX MVRX GY GEYRMVEHD ODRK]RNWAUDp ¢
REWt&QRVWt Y\40\ REUIFHQ QHA& S HGSRNOiIGDOL 8 O®RK

RWRPpHQt MH REWtaQ M4t QH& S HVXQ REMHNWX QD GDO&t iG
YAHFKQ\ WUQ\ NRUXQ\ PDMt VWHMQp ~KO\NMHBVQ&FXp OVMHH Q H
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2EUIJRRRVX]RYiQt S thLQ U$]Qp REWtAQRVWL ~ORK

'iOjdzJUDI$ QD REUIiI]JFtFK D SDWUQp &H QD ~ORKiFK NWHU,
SRNXV$ R VSX&W Qt SURJUDPX D WDNp VSRW HERYDOL YtFH |
SROR&HQ&FK QD VHEH QD REUI]NXMHY Bl B YRRE HFIQ\ERY 8 R/|R) Y W\KG®
Y\SODWLOR ]NRXPRX\A IKDFPXEWILWM/WLN\ D NWHUé& E\ VH GDO
YEINXPX NWHUE@ E\ PRKWO FFAWGRHMIWRYRNPXR VWXGLD

5 =3 71E 9%$=%%
SRVOHGQt ~ORKRX WHMADOLNWHOURXMMERRGXFKI DQNHWD V

SURJUDPRYDFt ~ORK\ W AaNp MDN VH AiNGiFLOIEEROU W O/AKOL R (
V/LEFNHUWRY pW\ ERGRYp da4NiOH RG W aNp SR YHOPL OHKNp

98VOHGN\ XDNIDQOMREUIHNXLG W SUSE K RGSRY Gt RG QHJDWLY
AKURPDGD3® SRG GDQRX N LYNRX YtFH YOHWRKR ®JR YUR[LSR VF
8iN$P VH SURJUDPRYDFt ~ORK\ OtELO\ YtFH RENE]MORKFK REW

2EUiI]BBN9éVOHGN\ DQNHW\ PH]L H&LWHOL

Studenti si VSURMHNWX PRKOL Y\]NRXaHW SUiFL XpLWHA®EAR YPN R
SURMHNWX D QDNRQHF DQDO\|RYDW YEVOHGN\ WHVWX NWH
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S HGVWDYX R WRP MDN Y\SDGi SHGDJRJLFNé Yé&INXP % KHP
YWDAHQL GR SUiFH YtFH QH& S L MLQéFK DNWY.ODWW®tBLHSGUPR)
v robotice).

BWXGHQWL VL XY GRSBRBENWAHABRLYRG\® FRA& E\@d SUR
QHRpPHNiIYDQi D QH JFHOD S tMHPQi VLWXDFH 3RGBRYpGOQRNX
]D FHONREQ BWBIRt VWXGHQWL QHGRVWDWHpPQRX VSROXSUIFL
SRYDARYODOILGNRt RVORYLOL D ]DMtPDOL VH YHOLFH R ]iY UH]|

&HONRY KRGQRWtPH S tQRV SURMHNWDMD ERBRSRB]LSVIDNY®: BpK RG
SRNUDpPpRYDW 3URDUPRY®FY BMHEBRAEYK VRXW atikyorkeilo potd L QIR |
odkazemhttps://www.ibobr.cz/test/archipredspustenim/2024/53 O]H VL MHM ]DKUiIW QF
YéXFH

6 %,%/,2*5$),&.e 2'.§=
M 0407 2SDW HQt PLQLVOWHEMH aN ROOYRNYWEFRPRY\ NWHUEP VH P Q

Y]G OiYDFt SURJUDP SUR ]iINODGQt Y]G OiYiQt JUDPH HGXFI
HGXFDWLRQ (2272QO0D®HE 'R MpsXS@pmemt.cz/file/54860 1 1.

21 '$*,(1 9 FUTSCHEK G. Bebrasinternational Contest on Informatics and Computer
Literacy: Criteria for Good Tasks. In: R. T. Mittermeir, M. M. Syslo (Edsgt. Notes in
Computer Science, vol. 5090. Informatics Educati@upporting Computational Thinking
2008, 1980.DOI 10.1007978-3-540-699248 2

B '$*,(1 9 7KH %YHEUDV &RQWHVW RQ ,QIRt5ubams BrivedQ G & RP
Science Education. ldoint Open and Working IFIP Conference, ICT and Learning for the Net
Generation2008 214223.DOI 10.1007/9783-540-699248 2.

4 +2/8%29E 3URMHNWRYpP Y\XPRYiQt YH &NFRQRBMBEOY PLPRANROQ

(] 4,081'/ 9 '2%,Ea 9 9$ Pfogfamming tasks in the Bebras Challenge: Are
they agood idea in terms of the contestants' workldadB3 O XKiU = (e¢dB)O %
Informatics in Schools. Innovative Approaches to Comg@&aemce Teaching argearning.
ISSEP 2024. Lecture Notes in Computer Science, vol. 16228n: Springer, 2024, 9910.
DOI:10.1007/9783-031-734748_8
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Mezi estetikou a kddem: Hodnot ici priority budoucich
XOLWHO! S L SRVX]JRYEQi SURMHNW! ]

Between aesthetics and code: Evaluation  priorities of
pre-service teachers when assessing programming

projects
3DWULN .ORIEOD -DQ 3U DOD
-LKROHVNE X QUH\HNAKV® XYGPMRYLFIAKROHVNE X QIHNHNNJALKN® XGPMRYLFIF
Pedagogicka fakulta Jeronymova 10 Pedagogicka fakulta Jeronymova 10
gHVNU %XGPMRYLFH gHVNU %XGbMRYLFH
gHVNE UHSXEOLND gHVNE UHSXEOLND
pklofac@pf.jcu.cz jprsala@pf.jcu.cz

EXTENTED ABSTRACT

7KH DVVHVVPHQW RI SXSLOVY SURJU D RIR&cfcIchalleRyd EspatislyU H S U
in the context of teaching computer science at the primary school level. Programming is currently
becoming an increasingly common part of the primary school curriculum, and an important part of
preparing future teachers istmanly learning basic programming concepts but also developing the
DELOLW\ WR PHDQLQJIXOO\ DVVHVV VWXGHQWVYTY RXWSXWYV
cannot be reduced merely to evaluating the functionality of the resulting pragramecessary to
consider a broader spectrum of aspects such as solution strategies, program structure, creativity, and
the comprehensibility of the resulting project.

This study focuses on analyzing the evaluation priorities e$@réice primary school teachers when
assessing anonymized projects created in the Scratch environment. The research was conducted a:
part of a university course focused on introducing futeaehers to programming and its didactics.

At the end of the course, students created their own programming project and subsequently evaluated
D SHHUYV SURMHFW W K UhRoxal) KL9kb|edttsWietarfalRzed® H Q W V

The data were processed using thematic analysis supplemented by descriptive statistics. The analysis
identified six main thematic categories that structure the assessment practices of future teachers. The
results show that evaluation most often focuses on the visual aspects and overall meaningfulness of
the project, followed by the perceived cleanliness of the codetl@nderification of formal
assignment criteria. In contrast, deeper analysis of program structure or algorithmic principles appears
less frequently.

The study contributes to understanding how the assessment strategies of future teachers are formed
in the early stages of their professional development and highlights the need for a more systematic
development of assessment competencies as part-sepiee teacher education. These findings
suggest that without explicit guidance, future teachers tend to rely on intuitive or easily observable
aspects of student projects rather than deeper conceptual features of programming. The results
therefore underlinghe importance of integrating explicit discussion of assessment criteria and
examples of higlguality programming solutions into teacher training courses. Such support may help
future teachers develop more balanced and analytically grounded approad¢thdsRDAO X DWLQJ SX
programming projects.

Keywords
programming assessmepte-service teachersomputational thinkingScratch
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ABSTRAKT

+RGQRFHQt SURMHNWS$ ] SURJUDPRYiIQt S HGVWDYXMH NRPSO
YEXN\ LQIRUPDWLN\ QD SUYQtP VWXSQL ]JiNODGQt aNRO\ =Y
XpLWHOp NWH t VH V SURJUDPRYIiIQtm& WMHKRFG LSAHIW DK XO
3 HGNYEeRHD/M |DP XMH QD DQDOé]X KRGQRWLFtFK SULRULW V
SRVX]RYiQt DQRQ\PL]JRYDQ&FK SURMHNWS$ Y\WYR HQEFK Y
SURVW HGQLFWYtP StVHPQEFK KRGQRWLFtFK NRP HQatickés N

DQDOé&]\ GRSOQ Qp GHVNULSWLYQt VWDWLVWLNRX 9éVOHGN
VWUXNWXURYIQR NROHP Q NROLND GRPLQDQWQtFK REODVWt
stranku a smysluplnost projektu, nasledované hodnocepiV WRW\ NyGX D NRQWU
IRUPIOQtFK NULWpULt 6WXGLH S LVStYi N SRUR]XP Qt WRPX |
IRUPXMt KRGQRWLFt VWUDWHJILH EXGRXFtFK XpLWHOS$ LQIRUF

.OtpRYi VORYD
KRGQRFHQt SURJUDPRYiQt EXGRXFt XpLWHOp LQIRUPDWLFNj

1 092
SURJUDPRYiQt VH VWDOR E aQRX VRXpiVWt YEXN\ QD SUYQtP \

QD S tSUDYX EXGRXFtFK XpLWHO$ 7L MVRX YHGHQL QHMHQ
k SRUR]XP Qt WRPX MDN SURJUDPRYiQt VP\VOXSOQ Y\XpRYDV

+RGQRFHQt SURMHNWS$ ] SURJUDPRYiQt QHO]JH UHGXNRYDW
SURJUDPX 9&]NXP\ Y REODVWL Y]G OiYiQt Y LQIRUPDWLFH SF
MH VWUXNWXUD H&aHQt VUR]XPLWHO@RNW NU DM X¥EWYER \pW
[1] 9ROED KRGQRWLFtFK NULWpULt JiURYH RGUIi&t XptomHORY\
FR SRYDAXMH |D NYDORWQt &8iNRYVNé& Y&NRQ

=YOidaWQt SR]JRUQRVW VL ]DVORX&t EXGRXFt XpLWHOp SU
SsSURJUDPRYiQtP pDVWR VHWNiYDMt D& Y SUS$E KX VYpKR Y\\
S HGFKR]Jt INXAaHQRVWL V GLGDNWLNRX LQIRUPDWLN\ -HMLFI
FHQQé YKOHG GR WRKR MDNp DVSHNW)\ Ya SddfadthélWnahd faki | S U
profesniho vyvoje.

Tato studieVH |]DP XMH QD DQDOé]X KRGQRWLFtFK SULRULW VW)
SRVX]RYiQt DQRQ\PL]JRYDQéFK SURMHNWS$ Y\WYR HQEéFK Y S
REODVWL QD NWHUp VH EXGRXFt XpLWH O¢h @lativid RaGtQupeRil Qt ] C
1D ]JiNODG WRKRWR FtOH MVPH VL VWDQRYLOL QiVOHGXMtFt

x 1D MDNp REODVWL VH ]DP XMt EXGRXFt XpLWHOpPp VW X
Z programovani?
Xx -DNi REODVW QHER VNXSLQ\ REODVWt VH REMHY XMt Y KR

2 7(25(7,&.D0é&+2',6.%

V UiIPFL WpWR NDSLWRO\ NUIWFH SRStdaHPH LPSOHPHQWDFL Sl
VWXSQL =4 D XYHGHPH SUR E@bgPalwWanN ¥ KRG @RIOHHGHPORBE S tS
EXGRXFtFK XpLWHO$ D MHML E0 @®h@&DNWLFNEFK VFKRSQRVWt

21 ,QIRUPDWLFNp P\aOHQt D YEXND SURJUDPRYIiIQt QD SU

,QIRUPDWLF N pn§litkébda@riputationalThinking) je chapano jako soubor kognitivnich
GRYHGQRVWt XPR& XMtFtFK IRUPXORYDW SUREOpP\ D QDYUK
vinformaticeiPLPR QL > @ OH]L MHKR NOtpRYp VORAN\ SDW t DEV
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ODG IH@HUDOL]DFH > @ 9é€XND SURJUDPRYiIQt QD ]JiNODGQt an
MDNR SURVW HGHN N UR]JYRML W FKWR GRYHGQRVWt QLNRC
YEVWXS$ SURWR QHO]JH SRVX]RYDW SRIXRHUQB XiNAHGM M éW OHEC
WDNp VWUXNWXUX H&HQt PtUX SRUR]XP Qt |[DGiQt VFKRSQHF
SURJUDPX 9ROED KRGQRWLFtFK NULWpULt WDN ~]FH VRXYLV
D MDNRX UROUWRIYIRMKUXIM IRUPDWLFNpKR P\aOHQt > @

1D SUYQtP VWXSQL ]JiINODGQt &NRO\ MH YEXND SURJUDPRYIiC
YL]XiOQtFK SURJUDPRYDFtFK SURVW HGt NWHUi VQLaAXMt WHF
VH QD VDPRWQé SURFHYRHEFBRVBEIRBMMHpPHVWR Y\XA&tYIQR S L
]IDPiIWHPQtN$ JHMPpQD GtN\ VYp YL]XiOQt EORNRYp VI\QWD]JL
] N X & H Qiroghiahhovenim [7, 8]Projektové Ulohy ve Scratchi poskytuji prostor pro kreativni
HAHQOQOGBGLYLGXiOQt VWUDWHILH FR& YHGH N US$S]QRURGRVWL
YaDN ]JiURYH ]JY\aXMH QiURN\ QD KRGQRFHQt NWHUp PXVt S
SWHFKQLFNRX VSUIYQRVWt H&EHQt > @

22 +RGQRFHQt SURJUDPIWRUVNEéEFK ~ORK D S tSUDYD EXC

BRXpDVQEé YE]INXP YH Y]G OiYiQt LQIRUPDWLN\ XND]XMH &H K
UHGXNRYDW QD ELQiUQt SRVRX]HQt VSUIYQRVWL pL IXQNp
QH]DFK\FXMH NYDOLWX VWUDWHJILH DQL K OWRXENL BRYRK XCPV 8
SURWR YKRGQp ]JRKOHG RYDW L SURFHVQt D NRQFHSWXiOQt
aMHKR SRVWXSQp RVYRMRYiQt HALWHOVNE&FK VWUDWHJILt ]t
NULWpULt S LWRE RBLUQIOMNRYRQSRMHWt FtO$ Y&XN\ D MHK
=DWtPFR Q NWH t XpLWHOp DNFHQWXMt S HGHY&tP WHFKQLF]
NUHDWLYLWX RULJLQDOLWX pL GLGDNWLFNRX S LP HQRVW
U]DPtQDMtFtFK D SUHJUDGXiOQtFK XpLWHO$ MHMLFKA& KRGQR
VWDELOL]JRYDQp > @ 9&8]NXP\ KRGQRWLFt JUDPRWQRVWL i
SUDFRYDW V NULWPpPULL VH UR]YtMtMSRVAXEHQ F. \DR XY BVMH Bt
SRYUFKRYp ]ODN\ YENRQX QH& QD KOXE&t SURFHVQt DVSHNW\
REWt4H SURMHYXMt JHMPpQD S L KRGQRFHQt RWHY HQ&FK SU
XpLWHOS$ R FIOHUBRLWE X NHEADIQt WHSUYH XWYi HMt > @

3 '(6,*1 9é6=.808

9]JKOHGHP N SRYD]H QD&LFK GDW D Yé&INXPQéFK RWIi]JHN MVP
skladajici se z kvalitativni a kvantitativni faze. Rozhodli jsme se slefimzofii QUAL+quan, kdy

SUR QiV VW aHMQt EXGRX NYDOLWDWLYQt GDWD D YEVOHGN\ |
EXGH VORXAaLW N GRNUHVOHQ@86]D GRSOQ Qt W FKWR Y&EVOHGN

.YDOLWDWLYQt li]H YE]NXPX E\OD ]DOR &H Qoplo@niapdvat BDatal FNp |
NWHUéP S LNOIGDMt VWuWGC\HX\SH X FAWHHOWYW WIASYRKX E KHP K|
z programovani ve Scratchi.

.YDQWLWDWLYQt Ii]H YE]JNXPX E\OD ]JDORAHQD QD DSOLNRYiQ
WHPDWLFNp DQDO&]\ V FtOHP SRURYQDW pHWQRVW Y&VOHGDQ

31 6E U GDW

Vyzkum byl realizovan v letech 2024 Y UIPFL Y\'VRNRANROVNpPKR NXU]X ]D
SURJUDPRYiQt E X @fnihe VW XS WHONWHUEé VORXat MDNR SUDN
LQIRUPDWLN\ OpDVWQtFL VH E KHP NXU]X VH]QDPRYDOL VF
SURVW HGQLFWYtP pO/RMURGIBQICEDMIEIFMIWKR LOLUYODVWQt
6FUDWFKL SRGOH MHGQRWQpKR ]DGiIiQt D QiVOHGQ KRGQRW]
NRPHQWIi H
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&HONHP E\OR ]JtVNIQR KRGQRFHQéFK SURMHNWS$ S LpHP
NRPHQWiIi H Y QLFK& EXGRXFt XpLWB®p]NESWR S RMMEF K YSDURNAHX
ve Scratch studiu na nasledujicim odkdrtps://scratch.mit.edu/studios/51421Q99/

3.2 Analyza dat

$QDOé]D E KHP NYDOLWDWLYQt Ii][H E\OD SURYHGHQD Y VRX
analyzy[17]: Seznamenidaty gHQHURYiQt ]iN Qlle@aQitErdatidyite $¢matdefinice

afinélni pojmenovani ttmagtQ WHUSUHWDFH D SUHJHQWDFH YEVOHGNS$
Analyza datv kvalitativni fazi vyzkumu]DpDOD RSDNRYDQéP pWHQtP YAHFK
SRURI]XP W ]S$VRES$P DUIJXPHQWDFH S L KRGQRdédbvAti ®URMH |
Y&]QDPRY&FK ~VHFtFK ]DP HQp QD ]JDFK\FHQt KRGQRWLFtFK
9\WYR HQp NyG\ E\O\ QiVOHGQ VHVNXSRYiQ\ GR d@aLUatFK WpP
KRGQRFHQt NYDOLW\ SURJUDPiWRWI N®BKE RQR MFRURSY Q MpirD
XSUDYRYIQD D ]S HV RYIQD D QDNRQHF MDVQ GHAbhayRIYiQD Y
E KHRYDQWLWDWLYQt Ii]lJH MVPH SURYHGOL SRPRFt QiVWUR
S HGHY&tP pHWQRVWL MHGQRWOLYéFK WpPDW ,GHQWLILNRY
WpPDW QDS tp QD&ALPL GDW\

4 9é6/('.<
41 2EODVWL KRGQRFHQt aiNRYVNéEFK SURMHNWS$ ] SURJU
XpLWHOS$ VWXSQ
1D ]JiNODG WHPDWLFNp DQDOé]J\ StVHPQéFK NRPHQWi $ N KR
LGHQWLILNRYIQR aHVW KODYQtFK WHPDWLFNéFK NDWHJRUL
XpLWHO$ -HGQRWOLYiI WpPDWD VH Y NRM™MHQWRI YK YQ HVRHEAVQH YN
aY\WYi HMt aLU&t KRGQRWLFt UiPFH 9 QiVOHGXMtFt pivwL |
aLOXVWURYiIiQD DXWHQWLFNéEPL Yé DWN\ ] KRGQRWtFtFK NRPH

4.1.1 Vizualni stranka a smysluplnost projektu

7pPD YL]XiOQt VWUIQND D VP\WVOXSOQRVW SURMHNWX S HC
VKRGQRFHQt SURMHNWS$ 9 WpWR NDWHJRULL SRVX]XMt SURMI
~ORK\ .OtpRYRX UROL |GH KUDMH FHONRYé GRMHP ] SURMI
NRKHUHQFH D VUR]JXPLWHOQRVW S tE KX pL KHUQt ORJLN\

$QDOE]D XND]XMH &H WHRaAVRaspgkly.0PryiirK |é Qriivatita a kreativita, kdy

KRGQRWLWHOpPp RFH XMt QiSDGLWRVW D RVRELWp SRMHWLt ]DC
YLG W VQDKD Y\WYR LW YODVWQt S teE K3 '"UXKéP DVSHNWHP
YQtPiQt SURMHNWX MDNR VP\WWOXSOQpKR FHONX V MDVQRX
QHIJDWLYQ L S L IXQNpQtP H&HQt A3URMHNW S$VREt |DMtPL
FHONRYé GRIWHPHDNIWHP MH YL]XiOQt S HKOHGQRVW D HVWHW
pozadimi a audiovizualnimi prvk@ Q NWHUéFK S tSDGHFK YHGO G$SUD] QD Y
~SUDY NWHUp VLFH JKRU&GXMt NYDOLWX NyGX DOH SRGOH KR
E\FK Y\QHFKDOD RSDNXM GRNXG QHQDVWDQH GRWEé&Jed VH O
NURNS$ DE\ E\O NUiIiOtN YLG W /DPD KR WRWL& OHKFH S HNU&&

412 (YDOXDFH D pLVWRWD NyGX
7RWR WpPD ]JDFK\FXMH VQDKX EXGRXFtFK XpLWHO$ KRGQRWL
RG YL]XiOQt URYLQ\ MH YADN WRWR KRGQRFHQt PpQ VWUXN
VStdH QD S HKOHGQRVW D XVSR i GHIGIRWWL YELOAWRN $HAH®tQD VSU
'RPLQDQWQtP DVSHNWHP MH YQtPDQi S HKOHGQRVW NyGX N
RFH XMt SRNXG NyG QHS$VREt FKDRWLFN\ DQL& E\ EOt&aH \
QDS tNODG A3UiFH QHREVDKXMH &iGQE QRWX HDDRXNY B\V@DX BT (
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XVSR iGDQp 2 +RGQRFHQt VH J]SUDYLGOD QHY]J]WDKXMH NH

SSURP QQéPL pL RSDNRYDQp SRXaLWt EORN$ DOH N WRPX ]G
SRVWDY\ PL FKYLONX WUYDOR QH& MVHP VH JRULHQWRYDOD
RFHQLOD NG\E\ E\O\ QDS tNODG VH D]JHQ\ SRG VHEH .DaGRSI
VFpQi H ]IDSVDQp WRX QHMNULKWEHQRWRRX D VWKISU&FBhAIMH BN R

SRKOHGX E\OD MIDVWR RBERWIODVWQtFK EORNS$ S LpHPA& MH
QHIJDWLYQ L NG\a QHE\OD VRXpivVWt |DGiQt A'DO&t Y F NWEL
YODVWQtFK EORN$ NWHUp VORXat N Y Wat S HKOHGQRVWL D

4.1.3 Kontrola kritérii

7RWR WpPD ]DFK\FXMH VLWXDFH NG\ XpLWHOp H[SOLFLWQ
aSRX&YDMt MH MDNR KODYQt UHIHUHQpPQt UiPHF SUR SRVRX
NYDOLWD SURMHNWX KRGQRFHQD SULPiUQ SURVW HGQLFW
SURVW HGQLFWYtP PtU\ VRXODGX SURMHSMXVHOBS NEHFGH W
S HGHY&4tP R QRUPDWLY Q#tQrHVUKRMNQ® MERRR AVSOQ QR

1IHMpPDVW ML VH KRGQRFHQt SURMHYXMH S tPéP SRURYQIiQtP
UHGXNRYDQ&P QD SRXKp ARGANUWIYiQt? SRORAHN 7HQWR S
JiIURYH YHGH N UHGXNFL NYDOLW\ SURMNMGDNG XAY BHERQIH WUG v
MVRX VBER¥WDY\ Y\X&LWt VFpQi $ L SRLQWD S tE KX ® 6P\VOX
]$VWiYi pDVWR RSRPHQXWD

.ULWpULD ]JiURYH VORXat N OHJLWLPL]DFL XG OHQp ]JQiPN\
QDS tNODG A=DGDQt E\OR DOH VSOQ QR QHER" ]JGH E\O\ SR
mezi sebou pomoci zprav. Proto bych ohodnotila tento Gkol zR¥k 3 QHER A=D QHVSOC
pbiVWL ]DGiQt QHPRKX GiW SOQé SRpHW ERGS$ 3

4.1.4 Odhalena chyba

7RWR WpPD |]DKUQXMH KRGQRFHQt Y QLFKa XpLWHOp LGHQWL
] KOHGLVND XaLYDWHOVNpKR GRMPX &K\E\ MVRX SRVX]RYiQ\
nebo vizualni logiku projektu, nikoli jako indikatory kbhUp W QtFK SURJUDPIWRUVNEéFK

IHMpDVW ML MVRX ]J]PL RYIQ\ VQDGQR SR]JRURYDWHOQpP SURM
QDpPDVRYiQt ]JP Q QHpPHNDQpP FKRYiQt SRVWDY pL QHVRXODG
QDS tNODG A.RX]JHOQtN SRNUDpPXMH NWI K@H®@ HVRHES\R YGGt Y\H Q
$QL S L VSUIYQp RGSRY GL VH KROXE QH]P Qt QD SULQFH]QX 3
V QHVSOQ QtP NULWpULt RS W Y&DN SULPIUQ YH Y]JWDKX N
zpodminek zadani projektu, ktera B&OD VSOQ QD E\OR DE\ S tE K IXQJRY
VSXawWw Q SRGUXKp 6RYD SR RS WRYQpP VSXaW Qt S tE KX 1%
VNRQpPLOD 3

415 aSDWQ RGKDOHQiI FK\ED

O9HOLFH Y]iFQéP MHYHP E\O\ VLWXDFH NG\ EXGRXFt XpLWHOj
FK\EQé S LpHPa&a MHKR SRXaLWt E\OR ]JFHOD VSUiYQp = DQD
ZQHSRFKRSHQt IXQJRYiQt SURJUDPX QHER SURVW HGt 6FUD
Y\WVN\WXMH SRX]J]H RNUDMRY MHMt DQDO\WLFNé Yé]QDP MH ]
chovani programu

9 piVWL NRPHQWi $ MH MDNR FK\ED R]QDpHQR H&HQt NWHUp
QiYUKRYpPX VW\OX XpLWHOH 8pLWHOpP SRYDaxXMt ]JYROHQp F
MLQé SRVWXS yDVWR DUJXPHQWXNMDWHOPR'S HH & QL b H\FOSR QFDRYAL
NWHUp Y UiPFL SURMHNWX QHIXQJXMH QHER MH KRU&t QH& S
bloky opakuj xkrat, G DO dt NRVWéEP D pHNHM [ VHNXQG ~
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4.1.6 Gramatika

7TDWR NDWHJRULH J]DKUQXMH KRGQRFHQt MD]J\NRYp VSUIYQRYV
9 GDWHFK VH REMHYXMH ] tGND DYAaDN XND]XMH aH Q |
SURJUDPIWRUVNpKR SURMHNWX R MD]\NR¥RXUOBYLQX S HVW

Gramatika neni posuzovana jako samostatné kritérium, ale objevuje se v souvislosti s celkovym

GRMPHP D pLWHOQRVWt WH[WX ]JHMPpQD Y QiYD]QRVWL QD YI
S HGHY&tP QD LQWHUSXQNFL D IRUVUPRIGQRIBDB XXV KW H[IW RO B DX
SVDQpKR WH[WX &K\Et YHONi StVPHQD WHpPpN\ D FHONRY WH

$QDO\WLFN\ Y&]QDPQp MH &H MD]\NRYi URYLQD ]$VWiYi RN
SKRGQRFHQtP SURJUDPiIWRUVNp VWUIQN\ SURMHNWX MH ]PL
MDNR IDNWRU RYOLY XMtFt YEVOHGQp KRGQRFHQ't

42 YyHWQRVW YEVN\WX KRGQRFHQéFK REODVWLt Y AiNRYVN

programovani
. ]JRGSRY JHQt QD&t GUXKp Y&]NXPQp RWiJN\ MVPH SRGURELOL
obrdzkul ukazuje absolutni pHWQRVWL YaHFK WpPDW = DQDOé]\ MH S

UR]JORaAHQt WpPDW D GRPLQDQFH W t NDWHJRULt KRGQRFHQt
'RPLQDQWQt YEVN\W WpPDWX YL]XiOQt VWUIQND D VP\VOXSC
SRVX]XMt NYDOLWX SURMHNWS$ S HGHY&tP SRGOH FHONRY(
VUR]XPLWHOQRVWL WHG\ SRGOH NULWQpU lyzy\p@anat&skd R]SR]
struktury.

Obrédzekl: yHWQRVWL WHPDWLFNéFK NDWHJRULt QDS tp KR

7pPD HYDOXDFH D pLVWRWD NyGX VH REMHYXMH YH YtFH QH.
i SR NUIWNpP NXU]X VH EXGRXFt XpLWHOp ]JDP XMt WDNp QD
SRYUFKRY

S5SHODWLYQ pDVWi NRQWUROD NULWpULt SRXND]XMH QD RStU
VORXat MDNR RSRUD Y VLWXDFtFK QHMLVWRW\ S L SRVX]RYIiQ

.DWHJRULH a4SDWQ RGKDOHQi FK\ED VH Y\VN\WXMH ] tGND
SULQFLS$P SURJUDPRYiQt D SRWHQFLiOQt UL]LNR FK\EQpKR
QHJDWLYQ RYOLYQLW PRWLYDFL &iN$

1IHMQLA&at pHWQRVWL GRVDKXMH WpPD JUDPDWLND MHKR& S
SURMHNWS$ ]JDKUQXMH L MD]J\NRYRX URYLQX WH[WRY&FK SUYN
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1iVOHGQ MVPH VH ]JDP LOL QD WR MDNp GY R(Vabiikd ZY\WTgtB DW V H
GYRMLFH XPR& XMt GHWDLOQ ML SRUR]XP W WRPX MDN M\
NRPELQRYDQi WHG\ QLNROLY SRX]H NWHUi WpPDWD VH Y\VN
XSODW XMt VRXpDVQ S L KRGQRFHQt WpKRa SURMHNWX

Tabulka 1: Tabulka YEVN\WX GYRMLF QDS tp KRGQRFHQtP
(VK zvizualni stranka a smysluplnost projektu, EK tHYDOXDFH D pLV¥WéehivRa Ny G X
kritérii, OCH zodhalena chyba,d & ++taSDWQ R GKD OH QgramitikaD *5

VK EK | KK |OCH | é4&+ GR

VK - | 7465 21 4 4
EK | 74| - | 51 11 3 3
KK | 65| 51 | - 13 2 2
OCH| 21 | 11| 13 - 1 0

0

a&+ 4 3 2 1 -
GR | 4 | 3 2 0 0 -
IHMVLOQ Mat YD]JED VH REMHYXMH PH]L WpPDW\ YL]XiOQt V!
apLVWRWD NyGX SURMHNWS$ FRAa QD]QDpXMH &H EXGRXFt
FHONRYpKR GRMPX D YQtPDQp NYDOLW\ SURJUDPRYpKR HaH
strankou a smysluplnosti projektu a kontrolou kritérii, k/H SRVRX]JHQt VSOQ Qt ]
SURSRMHQR V WtP MDN VUR]JXPLWHOQ D VP\WVOXSOQ VH SUF

9]WDK PH]L HYDOXDFt D pLVWRWRX NyGX D NRQWURORX NU
SRVX]RYiIQR IRUPiOQ EH] KOXE&tKR RY RYiQt SURJUDPi{WRU\
RGKDOHQi FK\ED VH pDVW ML SRMt \SYRMHOQS VW HIQNRU B U
NYDOLWRX NyGX SURMHNWS$ FR& XND]XMH &H EXGRXFt
SR]JIRURYDWHOQpP SUREOpPP\ QHA FK\E\ Y\ADGXMtFt KOXE&t SRL

5 ',6.8=(

IHMpDVW Mat YEVN\W WpPDWX YL]XiOQt VWUIQN\ D VP\VOXSC
SRVX]XMt NYDOLWX SURMHNWS$ VStdH SRGOH FHONRYpKR GR!
S tVWXS RGSRYtGi YEJNXP$P ]DP HQEPHQD SYRXMNIX]XYNHt 6FDJ D5/
S tE KRYRX D Y&]QDPRYRX LURWLAOSKRBI@ORIMGINAKE M@ NYDOLWD
S HGHYatPvenahiowWdmBR]P UX > @

S8NNRQHQ D NRO JiURYH XSR]JRU XMt &H EH] H[SOLFLWQ VW
WHQGHQFL ][DP RYDW VH QD VQDGQR SR]JRURYDWHOQpP DVSH
SRWYU]XMt QHER" YL]XiOQt D S tE KRY|Q SUPMNW MMRR HER B8R &
DOJRULWPLFNp VWUXNWXU\ HaHQt > @

'UXK&P QHMpDVW M&tP WpPDWHP E\OD HYDOXDFH D pLVWRWD
DSOLNRYDW QRY QDE\Wp ]JQDORVWL +RGQRFHQt VH Y&DN pl
SRXALWt RSDNRYiQt QHER YODVWQtRK E\W RN THIOWRQSY D/ WRS
XpLWHOp V RPH]JHQRX SURJUDPiIWRUVNRX JNXd4HQRVWt KRGQ
SRGRE\ D VWUXNWXU\ > @ yDVWp QHJDWLYQt KRGQRFHQt I
]JDP RYiQt RVREQtFKEHFHQIHVHIQFP JDDRNYDOLW\ MDN SRSLVXN
YpVW N G$UD]X QD IRUPiOQt ]QDN\ H&HQt QDPtVWR SRUR]XP |

7 HWtP WpPDWHP E\OD NRQWUROD VSOQ Qt NULWpULt ]DGIC
0IRUPiOQ GDQi NULWpULD FR& 3DVWRUH LQWHUSUHWXMH M
QHMLVWRW\ RGERUQPKR ~VXGNX ]DptQDMtFtFK XpLWHOS$ > ¢
QH]DFK\FXMH NRPSOH[Q Mdt GRYHGQRY\SWURNVDMNR$ MH @HNRPS

9HOPL ] tGND VH REMHYRYDOD WpPDWD |]DP HQi QD FK\E\ Y ¢
YH YL]XiOQt VWUIQFH QHER IXQNpQRVWL 7HQWR Y&VOHGHN R
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XpLWHOp S L KRGQRFHQt SURJUDP$ pDVWR VOHGXMt YEVWXS
S HKOtaHQ\ > @

6 =E9 5

6WXGLH VH |DP LOD QD DQDOé]X KRGQRWLFtFK SULRULW EXG
KRGQRFHQt SURMHNWS$ ] SURJUDPRYiIQt YH 6FUDWFKL 9éVOl
XpLWHO$ MH IRUPRYIQR NRPELQDFtIQHWVMNEGPKLEDN &K VHNJ P$SOLDt
YIKX S LNOIiGDMt YL]XiOQt VWUIQFH D VP\VOXSOQRVWL SURMI
SURJUDPRYiIQt MVRX pDVWR KRGQRFHQ\ VStdH QD ]iNODG
SURJUDPRYp VWUXNWXQD]QOQDMWAMt]MAAWKRGQRWLFt VWUDWH
VSRpPiIWHpPQtFK li]JtFK SURIHVQtKR YéEYRMH WHSUYH IRUPXMt C
UIPFH KRGQRFHQt 9éVOHGN\ VWXGLH SRXND]XMt QD SRW H
NRPSHWHQFt Y UiPFL SUHJUDGXiOQt S tS WKRG QRFAHNH ORBW HIY NV
projektovych dloh.
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