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How DOES THE LED STRIP CHANGE COLOR?

AKO LED PAS MENI FARBU?
Rébert Glézl

Abstract

Light is a very important and inseparable part of our lives. Humanity is not relying only on the
Sun or fire for a long time. We have discovered the power of electricity several decades ago.
And with it, there come the first lightbulbs. But nowadays, even those are not enough. We are
still trying to come up with better, more effective, or economical solutions. Almost everyone
at least once heard about LED. LED lights are not used only as a simple light source. After iconic
"neons", LED lights found their place in the advertisement, in cars, in bars, or at home to light
kitchen units, stairs, or as a design accessory. Nowadays, LED strip is very affordable, and it is
also easy to install. But it is clear, that LED stripe doesn't consist of LEDs of every single color.
So, how we can change its color? In my work, | make a simple didactic and technical tool,
which is suitable not only for elementary schools. This work includes the usage of solderless
contact area, which is a great learning tool suitable also for beginners. It also includes a
didactic part, in which the student is able to verify the circuit correctness, as well as try to
change or regulate the color of light. | believe, that implementing projects like this in
elementary schools can motivate students to study technical programs in the future.

Keywords: LED, RGB, strip, change, color, regulation, didactic, tool, electronics

Abstrakt

Svetlo je neoddelitelnou sucastou ludského Zivota, a je pren nevyhnutné. UZ davno sa vsak
nespoliehame iba na Sinko a ohen. Silu elektriny sme objavili uz pred niekolkymi dekadami, a
spolu s Aou prichadzaju na svet aj prvé Ziarovky. Dnes ndm uz vsak ani tie nestacia. Stale sa
snazime prist s novsimi, Uspornejsimi, a efektivnejsimi zariadeniami. Takmer kazdy uz iste
pocul o LED diode, ¢i ako sa jej hovori ludovo, ,ledke”. T4 uz ddvno neslizi iba na to, aby sme
si mohli doma po tme svietit. Po ikonickych ,nednoch”“ mdzeme LED svietidld najst na
reklamnych puatacoch, automobiloch, v baroch, alebo aj v domdcnosti na podsvietenie
kuchynskej linky, schodov, ¢i len ako dizajnérsky doplnok. LED pas jednoduchy na montaz uz
nie je vObec draha zaleZitost. Je nam ale jasné, Ze takyto LED pas neobsahuje diédy vsetkych
farieb spektra. Ako teda docielime, aby sme montdzou jediného LED pasu mohli jednoducho
zmenit farbu, akou svieti? Vo svojej praci som zhotovil jednoduchd ucebne-technicku
pomébcku vhodnu do vyuky nielen na zakladnych skolach. Praca v sebe kombinuje vyuzitie
nepajivého kontaktného pola, ako skvelej u¢ebnej pomocky aj pre zaciatoénikov, a didaktickej
zlozky, kde si Ziak mbze Cinnost zapojeného obvodu okamzite overit, a vyskisat si zmenu
aregulaciu farby svetla LED pasu. Pomo6Zme aj zapojenim takychto projektov do vyuky
motivovat Ziakov ku $tudiu technickych odborov.

7



Kli¢ova slova: LED, RGB, pas, regulacia, zmena, farby, didaktika, pomocka, technika,
elektronika

Kontakt
Masarykova univerzita, Katedra technické a informacni vychovy, robertglezI3@gmail.com



FIELD GAME FOR ELEMENTARY SCHOOL CHILDREN

GRA TERENOWA DLA DZIECI W EDUKACJI WCZESNOSZKOLNE)J
Wiktoria Gierlak

Abstract

A field game about scouting. Its purpose is to show children opportunities to study the world
around us by having fun, and to gain some practical skills that are useful in daily life.

The participants have to go through certain route which is designated on the map, and solve
tasks at determined places.

This game teaches children independence and provokes curiosity to learn the environment,
encourages to respect fair play and also encourages the healthy lifestyle by outdoor activities.
Kids have to cooperate to achieve common goals, they're doing some tasks by using modern
technology (tablets), so they can feel allied to this. By using a map they are improving their
sense of direction. During this game children have to extend their brain cells many times to
decode multiple tasks wchich impact positively on their future thinking processes.

Keywords: scouting, field game, independence, modern technology, fair play, cooperation.

Abstrakt

Gra terenowa na temat harcerstwa ma na celu ukazanie dzieciom mozliwosci poznawania
Swiata poprzez dobrg zabawe oraz pomoc z nabyciu zdolnosci przydatnych w codziennym
zyciu. Uczestnicy majg za zadanie przejs¢ trase wyznaczong na mapie i rozwigzac zadania
przypisane do konkretnych miejsc. Gra ta uczy dzieci samodzielnosci i rozbudza ciekawos¢ do
poznawania otoczenia, zacheca do przestrzegania zasad zdrowej rywalizacji oraz do zdrowego
trybu zycia poprzez aktywnos$¢ na sSwiezym powietrzu. Dzieci muszg wspoétpracowaé aby
osiggnac wspdlny cel, o niektdrych zadan wykorzystujag nowoczesng technologie (tablety),
dzieki czemu gra staje sie im blizsza. Dzieki korzystaniu z mapy ksztatcg swoje umiejetnosci
orientacji w terenie. Podczas tej gry dzieci muszg wielokrotnie wysila¢ swoje komorki
mazgowe, co wptywa korzystnie na ich przyszte procesy myslowe.

Klicova slova: gra terenowa, harcerstwo, zdrowa rywalizacja, samodzielno$é¢, nowoczesna
technologia, wspétpraca.

Kontakt

University of Rzeszdéw, Institute of Pedagogy, Ks. Jatowego 24, Rzeszéw 35 010, +48
536177310



FUN FOOD PREPARATION IN PRESCHOOL EDUCATION

ZABAVNA PRIPRAVA POKRMU V PREDSKOLNIM VZDELAVANI
Tereza Stéchova

Abstract

The bachelor's thesis deals with the possibilities of implementing food preparation teaching
in preschool education. It is based on the fact that in kindergartens the food preparation is
not taught. The children get acquainted with the preparation of meals only at primary school.
The bachelor 's thesis tries to create a connection to pre - school education through areas that
children already acquire in kindergarten (hygiene, basics of dining and nutrition) and to
implement teaching of food preparation in kindergarten by means of didactic transformation.
For this purpose, 7 activities were proposed.

From the verification of activities, it was found that activities in the kindergarten environment
can be implemented.

It is therefore possible to assume that suitably didactically tramformed teaching of food
preparation could be included in the educational program of kindergartens.

Keywords: education, food preparation, experiment, kindergarten.

Abstrakt

Bakalafska prace se zabyvd moznostmi implementace vyuky ptipravy pokrm( do predskolniho
vzdélavani. Vychazi z toho, Ze v materskych Skoldch se pfiprava pokrm( nevyucuje.
S pripravou pokrm( se déti seznamuiji az na zakladni skole. Bakalarska prace se snazi vytvorit
navaznost na predskolni vzdélavani skrze oblasti, které si déti osvojuji jiz v materské Skole
(hygiena, zéklady stolovani a vyZivy) a pomoci didaktické transformace implementovat vyuku
pfipravy pokrma do matefskych Skol.

Za timto ucelem bylo navrzeno 7 aktivit.

Z ovéfovani aktivit bylo zjisténo, Ze aktivity v prostiedi MS realizovat lze. Lze tedy
predpokladat, Ze vhodné didakticky transformovand vyuka pfipravy pokrmi by mohla byt
zafazena do vzdélavaciho programu matefrskych skol.

Klicova slova: vzdélavani, priprava pokrm(, experiment, materska skola.
Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogickd, Katedra matematiky, fyziky a technické
vychovy, Klatovska tf. 51, Plzeri 306 14
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INVESTIGATION OF PROPERTIES OF MODELING MATERIALS IN THE CONTEXT OF PRESCHOOL
EDUCATION

ZKOUMANI VLASTNOSTI MODELOVACICH HMOT V KONTEXTU PREDSKOLNIHO VZDELAVANI

Sara Lochmanova

Abstract

This bachelor thesis deals with the investigation of the property of modeling materials in the
context of pre-school education. The work is divided into two parts. In the theoretical part, it
deals with the definition of the concepts of technical education in kindergarten and work with
modeling materials in connection with pre-school education in connection with RVP PV and
its individual areas or competences.

In the practical part, attention is focused on the activities through which the investigation of
the properties of modeling materials occurred. We investigated the malleability of the masses,
how to work with the individual selected masses, but also whether the modeling materials are
able to change their shape due to the action of falling from a height, whether they are able to
absorb color or whether they can float on the water surface.

Keywords: modeling materials, preschool education, key competencies, Framework
educational program.

Abstrakt

Tato bakaldrska prace pojedndvda o zkoumani vlastnosti modelovacich hmot v kontextu
predskolniho vzdélavani. Prace je rozdélena do dvou ¢asti. V teoretické ¢asti se zabyva obecné
vymezenim pojmU technické vychovy v materské Skole a praci s modelovacimi hmotami
v souvislosti s predSkolnim vzdéldvanim v navaznosti na RVP PV a jeho jednotlivé oblasti i
kompetence.

V praktické casti je pozornost zamérena na aktivity, prostfednictvim kterych ke zkoumani
vlastnosti modelovacich hmot doslo. Zjistovali jsme jednak tvarnost hmot, jak se s jednotlivymi
vybranymi hmotami pracuje, ale také, zda jsou modelovaci hmoty schopné ménit svij tvar
vlivem pusobeni pfi padu z vysky, zda jsou schopné absorbovat barvu ¢i zda dokazi plout
na vodni hladiné.

Klicova slova: modelovaci hmoty, predskolni vzdélavani, klicové kompetence, Ramcovy
vzdélavaci program.

Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogickd, Katedra matematiky, fyziky a technické
vychovy, Klatovska tf. 51, Plzeri 306 14
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GAME ACTIVITIES IN MATH

HERNI CINNOSTI V MATEMATICE
Jana Nedvédova

Abstract

This work is generally devoted to activities in the teaching of mathematics in primary school.
At the beginning of the work, the word "game" is defined, | described its meaning in the child's
life is stated and the connection between learning and that game. | described the didactic
game in detail here.The practical part of the diploma thesis consists of a set of game activities
intended for the subject mathematics, mainly for primary school pupils. There are game
activities suitable for pupils in the first grades. The set of activities is largely focused on
teaching arithmetic curriculum, specifically 18 game activities. The rest, the 8 game activities
out of 26 is focuses on teaching geometric curriculum. The game activities were conceived on
the basis of inspiration from period games, thanks to a solid foundation that was created for
the entire practical part. Most activities are based on games that students love and know well.
In practice, game activities intended for the 1st year of elementary school were verified. Their
implementation took place at the Primary School in Stankov in class 1. A. Pupils showed
interest in the games, some games were played repeatedly. Pupils had the impression that
they were playing, and yet they practiced the already studied subject matter in the form of
games. This has made learning more fun, enjoyable and varied. The assumption mentioned in
the introductory word of the practical part was thus confirmed - modern didactically modified
games can be the key to success in practicing the curriculum. At least that was the case for
pupils in the 1st year of the Primary School in Starnkov.

Keywords: game, didactic game, primary school, mathematics

Abstrakt

Tato prace se obecné vénuje hernim ¢innostem ve vyuce matematiky zak( 1. stupné zakladni
Skoly. Na samém pocatku prace je vymezen pojem ,hra“, uveden jeji vyznam v Zivoté ditéte
a popsana spojitost mezi ucenim a onou hrou. Je zde podrobné popsana i hra didakticka,
jakoZto vyukova metoda. Prakticka ¢ast diplomové prace se sklada ze souboru hernich ¢innosti
urcenych do vyucovaciho predmétu matematika pro zaky 1. stupné zakladni Skoly. Nachazi se
zde herni ¢innosti vhodné pro jednotlivé rocniky celého prvniho stupné. Soubor Cinnosti je
z vétsi ¢asti zaméren na vyuku aritmetického uciva, konkrétné se jednd o 18 hernich ¢innosti.
Zbytek, tedy 8 hernich ¢innosti z celkovych 26 se zaméfuje na vyuku uciva geometrického.
Herni ¢innosti byly koncipovany na zakladé inspirace dobovymi hrami, diky kterym vznikly
pevné zaklady pro celou praktickou ¢ast. Vétsina hernich Cinnosti je zaloZzena na hrach, které
74ci dobfe znaji a maji je radi. V praxi byly ovéfeny herni ¢innosti uréené pro 1. roénik ZS. Jejich
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realizace probéhla na Zakladni $kole Starikov ve tfidé 1. A. Zaci jevili o dané hry zdjem, nékteré
hry chtéli hrat i opakované. Zaci méli dojem, Ze si

hraji, ale presto si herni formou procvicovali jiz probrané ucivo. Ueni se tak stalo zabavnéjsi,
prijemnéjsi a pestrejSi. Domnénka zminéna v Uvodnim slovu praktické casti byla timto
potvrzena — moderni hry didakticky upravené mohou byt klicem k Uspéchu v procvi¢ovani
uciva. Alespon tomu tak bylo u Zaka v 1. ro¢niku Zakladni Skoly Starnkov.

Kli¢ova slova: hra, didakticka hra, prvni stupen zakladni skoly, matematika
Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogicka, Katedra matematiky, fyziky a technické
vychovy, Klatovska tf. 51, Plzeri 306 14
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TECHNICAL MATERIALS - PRODUCTS FOR THE 6™ TO 7™ GRADE OF PRIMARY SCHOOL

TECHNICKE MATERIALY - VYROBKY PRO 6. AZ 7. TRIDU ZS
Pavla Motyckova Karpiskova

Abstract

The diploma thesis is a reflection or even a reaction to the requirements of society in the issue
of technical literacy of students and teachers. A detailed analysis of professional literature,
publications and resources, which is paid attention to in the first part of the work, helps to
verify the problem, that technology is currently ubiquitous, so it is necessary to review
technical education, innovate and discuss its necessity.

The main goal of this work is to make innovative and in most cases also interactive products
developing a wide range of technical skills and their practical testing by college students of
technical educations, primary school pupils and the author herself.

There is submitted seven products of total, three static (3D paper model of building, Himmeli
and Geographic puzzles) and four interactive (Boats with drive, Flying Bird, Wheel of Fortune
and Safe), all of them are suitable for teaching, some with minimal and other with major
adjustments to the schedule and structure described in the Evaluation chapter. An
indisputable benefit is also their interdisciplinarity, practical use and adequacy of the age of
6th and 7th graders.

Keywords: technical education, work activities, wordl fo works, technical materials, technical
products, products ideas

Abstrakt

Diplomova prace je odrazem nebo i reakci na poZzadavky spole¢nosti v otazce technické
gramotnosti Zak( a uciteld. Podrobna analyza odborné literatury, publikaci a zdroj(, které je
vénovdana pozornost v prvni ¢asti prace, napomaha k ovéreni problému, tedy Ze technika je
v soucCasnosti vSudypritomnd, proto je nutné technické vzdélavani revidovat, inovovat
a diskutovat jeho nezbytnost.

Hlavni cil prace spociva v ndvrhu inovativnich a ve vétsSiné pripadu i interaktivnich vyrobku
rozvijejici Siroké spektrum technickych dovednosti a jejich praktické otestovani studenty
vysoké Skoly technické vychovy, Zaky zakladni Skoly a samotnou autorkou.

Celkem je predloZzeno sedm namétl na vyrobky, tfi statické (3D papirovy model svitici budovy,
Himmeli a Geografické puzzle) a Ctyfi interaktivni (Lodicky s pohonem, Létajici ptak, Kolo Stésti
a Trezor), z nichz jsou vSechny vhodné pro zasazeni do vyuky, nékteré s minimalnimi a jiné
s vétSimi Upravami ¢asového planu a struktury popsané v kapitole Evaluace. Nespornym
pfinosem je i jejich mezioborovost, praktické vyuZziti a adekvatnost véku zakl 6. a 7. ro¢nika.
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Kli¢ova slova: technicka vychova, pracovni ¢innosti, Clovék a svét prace, technické materialy,

technické vyrobky, ndaméty na vyrobky
Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogicka, Katedra matematiky, fyziky a technické
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THE CREATION OF AN ONLINE COURSE FOR KMT/GKOA SUBJECT IN THE CONTEXT OF
EDUCATION

TVORBA ONLINE KURZU K PREDMETU KMT/GKOA Vv KONTEXTU VZDELAVAN{
Tomas Masek

Abstract

The aim of this bachelor thesis was a creation of an online course for a subject named
Technical Documentation for Teachers A. The online course is running on the Moodle
platform. This body of work includes a theoretical description of online courses, it's trends and
the use of new technologies in online education. This work is also exploring the ways which
could possibly leads the participants of the online courses to be more active and participate
more in general. Based on the Framework Education Programme for Elementary Education
and the School Education Programme, this thesis describes the inclusion of technical drawing
into an educational process.

Keywords: Learning Management System — LMS, Moodle, Online Course, Online Learning, E-
learning, Electronic Education, Creation of an Online Course, Motivation in Education,
Technical Drawing, Technical Education, Technical Documentation.

Abstrakt

Cilem prace bylo vytvoreni online kurzu v prosttedi softwaru Moodle pro predmét Technicka
dokumentace pro ucitele A. Prace zahrnuje teoreticky popis online kurzl, trend( a vyuZiti
novych technologii v online vzdélavani. Soucasné zkouma moznosti vedouci k vyssi mife
aktivizace ucastnikG online kurz(. Prace se dale zabyvd zafazenim technického kresleni
do vyuky podle Rd&mcového vzdélavaciho programu pro zakladni vzdélavani. Pfitom v ramci
tfech Skolnich vzdélavacich programti nastifiuje, jak je technické kresleni na zakladnich $kolach
vyucovano.

Klicova slova: Learning Management System — LMS, Moodle, online kurz, online vzdélavani,
e-learning, distanc¢ni vyuka, vzdélavani, elektronické vzdélavani, tvorba online kurzu,
technické kresleni, technicka vychova, technicka dokumentace.

Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogicka, Katedra matematiky, fyziky a technické
vychovy, Klatovska tf. 51, Plzeri 306 14
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CONSTRUCTION KITS AS A MEANS FOR DEVELOPMENT OF TECHNICAL LITERACY IN CHILDREN
PRESCHOOL AGE

KONSTRUKCNI STAVEBNICE JAKO PROSTREDEK PRO ROZVOJ TECHNICKE GRAMOTNOSTI! U DETI
PREDSKOLNIHO VEKU

Jana Hakova

Abstract

| focused my thesis on polytechnic education and research of construction

activities. The work is divided into two parts - theoretical and practical. In the theoretical part
| deal with polytechnic education, technical literacy, preschool period and the game
connected with it, further this part contains the Framework educational program and
construction kits. The practical part includes research of construction activities. The aim was
to use construction activities to find out how children can deal with them from a technical and
time point of view. The research shows that older children and especially boys have more
experience with construction kits than younger children or girls. In some cases, however, girls
and younger children were smarter than older ones.

Keywords: Polytechnic education, preschool period, technical literacy, game in preschool
period, construction kit

Abstrakt

Svoji praci jsem zaméfila na polytechnické vzdélavani a vyzkum konstrukénich ¢innosti. Prace
je rozdélena na dvé c¢asti - teoretickou a praktickou. V teoretické ¢asti se zabyvam
polytechnickym vzdélavanim, technickou gramotnosti, predskolnim obdobim a hrou s nim
spjaté, ddle tato ¢ast obsahuje Ramcovy vzdéldvaci program a konstrukéni stavebnice.
Prakticka ¢ast zahrnuje vyzkum konstrukénich Cinnosti. Cilem bylo pomoci konstrukénich
cinnosti zjistit, jak si s nimi déti poradi z technického hlediska i z ¢asového. Z vyzkumu je
patrné, Ze starsi déti a pfedevsim kluci maji s konstrukénimi stavebnicemi vétsi zkusenosti nez
déti mladsi nebo dévcata. V nékterych pripadech byla vsak dévcata i mladsi déti Sikovnéjsi nez

starsi.

Klicova slova: polytechnické vzdélavani, predskolni obdobi, technickd gramotnost, hra
v predskolnim obdobi, konstrukéni stavebnice.

Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogicka, Katedra matematiky, fyziky a technické
vychovy, Klatovska tf. 51, Plzeri 306 14

17



DIDACTIC AIDS IN THE FIELD OF PROFESSIONAL ELECTRICAL ENGINEERING EDUCATION

DIDAKTICKE POMUCKY V OBLASTI ODBORNEHO ELEKTROTECHNICKEHO VZDELAVANI
Ludék Sladky

Abstract

The final work deals with the design, creation and practical verification of teaching material
for professional technical education. The theoretical part is focused on theoretical
assumptions, defining the area of preparation and requirements in a specific branch of
electrical engineering and determining the final form of the teaching material. The practical
part is focused on the creation of a textbook, its evaluation and verification in educational
practice using an experiment.

Keywords: professional technical education, teaching material, textbook, verification,
pedagogical research, experiment.

Abstrakt

Zavérelna prace se zabyva navrhem, tvorbou a praktickym ovérenim vyukového materialu pro
odborné technické vzdélavani. Teoretickd Cast je zamérena na teoretické predpoklady,
vymezeni oblasti pfipravy a pozadavk(l v konkrétnim oboru elektrotechniky a stanoveni
konec¢né podoby ucebniho materidlu. Praktickd ¢ast je zaméfena na tvorbu ucebnice, jeji
vyhodnoceni a ovéreni v pedagogické praxi pomoci experimentu.

Klicova slova: odborna technicka vychova, ucebni material, u¢ebnice, verifikace, pedagogicky
vyzkum, experiment.

Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogickd, Katedra matematiky, fyziky a technické
vychovy, Klatovska tf. 51, Plzeri 306 14
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THE USE OF INNOVATIVE TECHNOLOGY IN SPECIAL EDUCATION: OCCUPATIONAL THERAPY
INTERVENTION AND DAILY LIFE

H XPHZH TQN NEQN TEXNOAOTTQN ZTHN EIAIKH ATQrH: EPFOOEPANEYTIKH MAPEMBASH KAl
KAOHMEPINOTHTA

Filippou Glykeria, Sotiriou Anastasia and Armakola Eleni

Abstract

Nowadays new technologies are increasingly used in the treatment of patients and people
experiencing difficulties. The plethora of research based upon the use of new technologies
with reference to special disorders. The aim of the conducted research is to proceed into an
in-depth examination regarding the use of innovative technologies-technological tools in
occupational therapy intervention, as well as with the frequency of their use in special
education. At the same time our study examines in which disorder types occupational
therapists prefer to use new technologies so as to achieve the required learning result during
the intervention. In order to conduct this pilot study, we collected data from 27 occupational
therapist participants. A short questionnaire was constructed. The data showed that
occupational therapists make use of new technologies, more in children than in adults.
Moreover, the majority of occupational therapists use new technologies as a reward for
patients, while avoiding their use during the starting point of the therapy session, to introduce
new goals and/ or proceed into a generalization of them.

Keywords: new technologies, innovative technologies, occupational therapy, occupational
therapy intervention, daily life

Abstrakt

OL VEeg TeXVOAOYLEC XpNOLUOTIOLOUVTAL OAO KOL TIEPLOCOTEPO KATA TN Beparmeia acbevwv Kal
QTOHWV Tou avtlpetwrilouv duokoAieg. H mAnBwpa twv epeuvwy Baciletal otn Xprion twv
KOLVOTOUWYV TEXVOAOYLWV UE avaPOpPEG O CUYKEKPLUEVEG SlatapaxEC. Agv yivovtal avadopEg
O€ OUYKEKPLUEVA LECA UTTOOTNPLKTIKAG TEXVOAoyiag 1 BonOnudtwy, oUTE KaL 0Tn ouXVOTNTA
XPNoNG QUTWV amo TouG epyoBepameutéc katd TNV Slefaywyn Twv BepameuTikwy
TIPOYPOAUUATWYV. ZKOTIOG TNG Epyaoiog eival SLepelivnon OXETIKA LE TN XPON TWV KALVOTOUWY
TEXVOAOYLWV KOTA TNV gpyoBepameutiki mapéufacn, KaOBWE Kal HE TN ouUXVOTNTA XPRONG
autwv. MapdAAnAa, séetdletol MOLEC eival oL SLATAPAXEG OTLC OTIOLEG OL EPYOBEPATIEUTEC
ETUAEYOUV TN XPrON TNG TEXVOAOYLOC TIPOKELUEVOU Va eTITEVXOEL N amattovpevn Labnon kata
v mapgpBaon. MNa ™ Slekmepaiwon TNE Mapoloag TUAOTIKNG £peuvac eMAEXBnkav 27
OUUETEXOVTEC, OL OTtolOL TAV EPYOOEPATTEUTEC XWPLG NALKLAKO TIEPLOPLOUO. KOTOLOKEUAOTNKE
€va OUVTOHMO €£pWTNUOTOAOYL0. Ao Tta Sedopéva TPoEKUPE TIWG Ol EPYOOEPATIEVTEG
XPNOLUOTIOLOUV TIG VEEC TEXVOAOYIEG, TEPLOCOTEPO O TMALSLKO TIANBUOUO Tapd evnAlKwy.
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AKOUN, OL TEPLOCOTEPOL XPNOLUOTOLOUV TIC VEEG TeXVOAoyieg yla emiPBpafeuvon, evw
amodeVyoUV TN XPoN TOUG KATA TNV apxn tTne
ouvedplag, yla elcoywyn VEWV oTOXWV /KoL YEVIKELON AUTWV.

Klicova slova: véeg Texvoloyleg, KaLVOTOUEG TEXVOAOYLEG, EpyoBepareia, epyoBepameuTikn
napéupoaon, kabnuepvotnta

Kontakt
University of Patras, Glykeria Filippou, philippouglykeria@gmail.com
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FOUR IN A ROW

GRAVITACNI PISKVORKY

Vladislav Klouda

Abstract

The aim of the work was to create a board game "four in a row" using technologies that are
available in primary schools.

Keywords: four in a row, 3D modeling, 3D print

Abstrakt

Cilem prace bylo vytvorit stolni hru "gravitaéni piSkvorky" s vyuzitim technologii, které jsou
k dispozici na zdkladnich Skolach.

Klicova slova: piskvorky, 3D modelovani, 3D tisk

Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogicka, Katedra vypocetni techniky, Klatovska
tfida 51, Plzen 306 14, kloudav@students.zcu.cz

21



THE UTILIZATION OF STEM METHODOLOGY AND THE NEW ROLE OF THE TEACHER

H Az10noIHzH TH2 MEGOAOAOTIAL STEM KAl O NEOZ POAOs TOY EKNAIAEYTIKOY
Griva Anastasia, Zotos Christos and Armakolas Stefanos

Abstract

Nowadays, technology is rapidly penetrating many areas of daily life while decisively
influencing many human activities. In addition, it continues to have a significant impact in the
field of education, especially in secondary education. Today, most schools in Greece are
equipped with computer labs to properly train students. The purpose of this research is to
approach the learning process using computers in the laboratory and not only in courses.
More specifically, this study clarifies the role of the teacher, points out the methods used by
teachers to facilitate collaboration with students, and clarifies the impact of computers on the
learning process.

Keywords: technology, laboratory, computers, education, STEM.

Abstrakt

ITIC HEPEC Hag, N Texvoloyia Sleloduel tayutata o MOANOUG TOUELC TNG KABnuepvAG wng
eVW ennpedlel kKaBopLoTIKA TIOAAEG SpaoTnplOTNTEG Tou avBpwrou. EmumAéov e€akolouBel
va EXEL ONUAVTIKO QVTIKTUTIO KalL OTOV TOMEQ TNG eKmaidevong Slaitepa otnv dsutepoBabpuLa.
INUepa, TA TEPLOOOTEpa oOxoAeia otnv EAAGSa eival efomAlopéva He epyacthpla
NAEKTPOVIKWY UTTOAOYLOTWV TIPOKELUEVOU VO KATOPTIOOUV KATAAANAQ TOUG HOONTEG. ZKOTIOG
¢ mapoloag €psuvag sival n mpoogyylon tn¢ dwadlkaociag tng pabnong pe xprnon
NAEKTPOVIKWYV UTIOAOYLOTWY OE EPYOQOTNPLAKA Kal OXL Hovo padniuata. Mo cuykekpLuéva, n
HEAETN aut amoocadnvilel To POAO TOU EKMALSEUTIKOU, €TionUaivel g peBodoug mou
XPNOLUOTIOLOUV OL EKTTALOEUTIKOL YLt TV SLEUKOAUVON TNG CUVEPYAOLAG LUE TOUG LOBNTEG aAAA
Kall Sleukpvilel TV enidpacn Twv umoAoylotwy otnv padnotakn dtadikaaoia.

Klicova slova: texvoloyia, epyaotr)plo, UTIOAOYLOTEG, ekmaideuan, STEM.
Kontakt

Department Of Education And Social Work - University Of Patras, Greece,
anastasiagriva@yahoo.gr
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VAN DE GRAAFF GENERATOR

VAN DE GRAAFFUV GENERATOR
Vojtéch Gilar

Abstract

The contribution Van de Graaff's Generator and experiments in technology was generated as
a result of an individual effort by a student of the department of technical and vocational
education, who created a teaching aid to illustrate the principles of electrostatics in
technology. To make the Van de Graaff generator, he used widely accessible components,
materials, and stainless steel bowls from the IKEA. This device's basic principle is based on the
accumulation of an electric charge on a spherical surface due to friction between two
materials.

The contribution also benefits from the presentation of simple experiments and principles
that are applied in technology. Electrostatic phenomena can be seen all around us, and pupils
are most likely to notice them on their own bodies when releasing an electric charge. The
mutual force interactions of identically charged materials, electrostatic induction, and
ionisation of mercury vapours in a fluorescent tube are all described by the author. It covers
the dangers of electrostatics, which can cause explosive gases to ignite. Electrostatics
knowledge allows for the elimination of undesired phenomena and dangers. Electrostatics
create a variety of dangers to electrical components and equipment. Electrostatic discharge
can reduce the reliability of equipment and systems, indirectly to the point of endangering
life. The electrostatic principle is at the heart of every laser printer and other technical gadget,
such as colour sputtering or separating filters. Understanding the principles of electrostatics
is the first step toward comprehending the principles of electrical energy and technology.

Keywords: electrostatics, Van de Graaff generator, experiments.

Abstrakt

Prispévek Van de Graaffliv generator a experimenty v technice vznikly jako samostatna aktivita
studenta oboru Technickd vychova pro vzdélavani, ktery vyrobil u¢ebni pomUcku k vysvétleni
principll elektrostatiky v technice. Vyuzil bézné dostupnych soucdsti, materiall a také
nerezovych misek z retézce IKEA k vyrobé Van de Graaffova generatoru. Princip tohoto zafizeni
je jednoduchy a ve své podstaté vyuziva principu hromadéni elektrického ndboje na kulovou
plochu tfenim dvou materiald.

Pfinosem prispévku je rovnéz prezentace jednoduchych experimentl a principu, které se
uplatiuji v technice. Je skutecnosti, Ze elektrostatické jevy se vyskytuji vSude kolem nds a Zaci
je nejcastéji vnimaji na vlastnim téle pfi vybijeni elektrického naboje. Autor prezentuje
vzajemné silové interakce stejné nabitych téles, elektrostatickou indukci, ionizaci rtutovych
par v zarivkové trubici. Zabyva se riziky elektrostatiky, kdy mlze dojit k vzniceni vybusnych
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plynG. Znalosti elektrostatiky umoznuji eliminovat nezadouci jevy a rizika. Elektrostatika
vykazuje fadu rizik pro elektronické soucastky a aparatury. Elektrostatickym vybojem muze
dojit ke snizeni spolehlivosti zafizeni i systému, nepfimo az k ohroZeni Zivota.

Elektrostaticky princip je podstatou jakékoli laserové tiskarny a dalSich technickych zafizeni,
jako jsou odlucovaci filtry nebo napraSovani barev. Pochopeni principl elektrostatiky je
vstupni branou k pochopeni principt elektrické energie a principl techniky.

Klicova slova: elektrostatika, Van de Graaffiv generdator, experimenty.
Kontakt

Ostravska univerzita, Pedagogicka fakulta, Katedra technické a pracovni vychovy, Frani
Sramka 3, Ostrava 709 00, vojtech.gilar@gmail.com
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SPHERICAL PHOTOS IN VIRTUAL REALITY

SFERICKE FOTOGRAFIE VE VIRTUALNI REALITE
Frantisek Vana

Abstract

Virtual reality is slowly getting to more and more people. It is also being discovered that VR
can be used for more than just playing video games, it can also be useful for teaching. The
expansion of VR technology in schools is also supported by the fact that VR is becoming more
affordable. Virtual reality allows perceiving things with more senses. Thanks to virtual reality,
students can completely immerse themselves in another environment. An interesting option
can be a combination with spherical photos.

When a student enters a spherical photo (3D photos), with help of virtual reality, they can look
around, move from place to place, look at things up close and thus get to know places they
would not otherwise experience (for example a glacier). They can also combine more contexts
that they otherwise wouldn't have to gain from only text and 2D photos.

The best way to get virtual reality among students is through smartphones. Today's
smartphones are powerful enough to display high-quality photospheres, plus everybody has
them. That's why we decided to create a smartphone application that would allow displaying
spherical photos in virtual reality, using Google Cardboard paper glasses. The use of such an
application can create an easy way for the school to implement virtual reality into teaching.

Keywords: spherical photo, virtual reality, education

Abstrakt

Virtualni realita se pomalu dostava do podvédomi vice a vice lidi a zjiStuje se, Ze nemusi slouZit
pouze pro hrani video her, ale mize byt uZitecna i ve vyuce. Rozsifeni ve Skolach nahrava také
fakt, Ze samotna technologie virtualni reality se stava stale vice cenové dostupnéjsi. Pro Zaky
muzZe byt prinosem k pochopeni latky to, Ze ji mohou prozit vice vjemy. Diky virtudini realité
se tak mohou zcela ponofit do jiného prostredi. Zajimavou moznosti pak mize byt kombinace
se sférickymi fotkami.

Kdyz zak diky virtualni realité vstoupi do sférické fotky (3D fotky), muze se kolem sebe
rozhlizet, posouvat se z mista na misto, prohliZet si véci z blizka a Iépe tak poznat mista, kam
by se sdm jinak nedostal (napfiklad na ledovec). Dokaze si také |épe spojit souvislosti, které by
pouze z textu a 2D fotky nemusel ani nepochytit.

Jednou z nejméné naroénych moznosti, jak k zZaklm virtualni realitu dostat, je vyuZiti jejich
chytrych telefon(. Ty jsou dnes dost vykonné na to, aby umoznovaly zobrazeni sférickych fotek
ve velké kvalité. Proto jsme se rozhodli vytvofit aplikaci pro chytré telefony, ktera by
umoziovala zobrazeni sférickych fotek ve virtualni realité, pomoci papirovych bryli Google
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Cardboard. Vyuziti takovéto aplikace pak muize byt pro Skolu jednoduchou cestou
k implementaci virtudlni realitu do vyuky.
Klicova slova: sférické fotografie, virtudlni realita, vzdélavani

Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogicka, Katedra vypocetni a didaktické
techniky, Klatovska tf. 51, Plzeri 306 14
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INSECTS HOUSE

HMYzi HOTEL

Jan Kanka a Pavel Honzik

Abstract

When we thought about how we could help improve and save the lives of bees, we decided
to make an insect house that we could place anywhere in the garden, park or city park.

Our goal was to bring the insects closer to humans. In recent years, insects have almost
completely disappeared from the vicinity of people, so with our insect house we try to return
insects or bees closer to us. Bees that are needed to drunk trees and plants so that we can get
fruits from them as for our food.

At the beginning of the production, we drew what our insect house would look like. It occurred
to us that we could start from a shape that is very close to bees. We chose hexagon as our
shape, because honeycombs have this shape. The product is made mainly of natural materials,
which we can find all around us, especially from the forest. Nowadays, 3D printing is very
modern, so we decided to use this new modern production technology. At first we thought
we would make an insect house hanging that we could hang on the house or on tree branches.
The insect house is open on both sides so that it is accessible from both directions. The fillings
are made of natural materials such as cones, branches, wood fibers, walnut shells and spruce
logs. To fill the hold in hexagons, we used zinc mesh. For the stability of the insect house, we
designed our own model of a handle for wooden legs. The handles are made using 3D printing.
For verification, we used an insect house, which we have had in our own garden for several
years, so we start from our own experience that they really move into the insect house and
can survive the long winter months. In the spring, they lay eggs and their genus grows in an
insect house.

We think it's great to make an insect house with kids in elementary school. We can place the
manufactured house in the school garden, where the children will watch the bees take care
of the trees and bring life to the school garden.

Keywords: insect, bees, house, nature, garden

Abstrakt

Kdyz jsme premysleli, jak bychom mohli pomoci zlepsit a zachranit Zivoty vcel, rozhodli jsme
se vyrobit hmyzi domecek, ktery bychom mohli umistit kamkoli na zahradu nebo
do méstského parku.

Nasim cilem bylo pfiblizit hmyz lidem. V poslednich letech hmyz z blizkosti lidi témér tplné
zmizel, a tak se nasim hmyzim domeckem snazime hmyz nebo vcely vracet blize k nam. Vcely,
které jsou potreba k opyleni stromU a rostlin, abychom z nich mohli ziskat ovoce jako potravu.
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Na zacatku vyroby jsme si nakreslili, jak bude nas hmyzi domecek vypadat. Napadlo nas, Ze
bychom mohli vychdzet z tvaru, ktery je véelam velmi blizky. Jako tvar jsme zvolili Sestidhelnik,
protozZe tento tvar maji plastve. Vyrobek je vyroben prevaziné z prirodnich materiall, které
najdeme vSude kolem sebe, pfedevsim z lesa. V dnesni dobé je 3D tisk velmi moderni, proto
jsme se rozhodli vyuZit tuto novou moderni technologii vyroby. Nejprve jsme si mysleli, Ze
udélame hmyzi domecek zavésny, ktery bychom mohli povésit na dim nebo na vétve stromu.
Hmyzi domecek je z obou stran otevieny, takze je pfistupny z obou stran. Vyplné jsou
vyrobeny z pfirodnich materidll jako jsou SiSky, vétve, dfevénd vlakna, skorapky vlasskych
ofechll a smrkova polénka. K vyplnéni prostoru v Sestithelnicich jsme poutzili zinkové pletivo.
Pro stabilitu hmyziho domecku jsme navrhli vlastni model na uchyceni difevénych nohou.
Uchyty pro nohy jsou vyrobeny pomoci 3D tisku.

Pro ovéreni, jestli ma smysl hmyzi domek vyrabét, jsme poutzili vlastni hmyzi domecek, ktery
mame jiz nékolik let na vlastni zahradé, takZze vychazime z vlastni zkuSenosti, Ze se do hmyziho
domecku opravdu nastéhuji véely a dokazi v ném prezimovat dlouhé zimni mésice. Na jare
nakladou vaji¢ka a jejich rod se pomalu rozrlstd v naSem hmyzim domecku.

Klicova slova: hmyzi domecek, vcéely, hmyz, pfiroda, zahrada, pfirodni materidly, 3D tisk
Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogicka, Katedra matematiky, fyziky a technické
vychovy, Klatovska tf. 51, Plzen 306 14, kankaj@students.zcu.cz
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TEACHING IN THE AREA OF A PERSON AND THEIR WORLD IN THE CONTEXT OF USING DIGITAL
TECHNOLOGIES

VYUKA V OBLASTI CLOVEK A JEHO SVET V KONTEXTU VYUZITI DIGITALNICH TECHNOLOGI/
Katefina Svejdova

Abstract

The topic of this diploma thesis is the use of digital technologies for teaching in the area of A
person and their world in the primary school.

The first part of the thesis was devoted to the theoretical description of the selected digital
technologies. In particular, it focused on those technologies that can be encountered most
often in primary schools.

In the practical part, a set of seven activities was developed for teaching in the area of A person
and their world in the third year of primary school. In each of these activities digital
technologies are used. The activity is always followed by a conclusion, on the basis of which
the activity was subsequently adapted.

Keywords: digital technologies, set of activities, primary school, A person and their world.

Abstrakt

Tématem této diplomové prace je vyuziti digitalnich technologii ve vyuce v oblasti Clovék
a jeho svét na 1. stupni ZS.

Prvni ¢ast diplomové prace se vénuje teoretickému popisu vybranych digitalnich technologii,
se kterymi se mGZeme nejcastéji setkat na zakladnich Skolach.

V praktické &asti byla zpracovana sada sedmi aktivit pro vyuku v oblasti Clovék a jeho svét ve
3. roéniku ZS. V kazdé z téchto aktivit jsou vyuzity digitalni technologie. Za aktivitou je vidy
uvedena reflexe, na jejimz zakladé byla aktivita nasledné upravena.

Kli¢ova slova: digitdlni technologie, sada aktivit, 1. stupef, Clovék a jeho svét.
Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogicka, Katedra matematiky, fyziky a technické
vychovy, Klatovska tf. 51, Plzeri 306 14
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DIDACTIC AID FOR CHILDREN ON TRAFFIC SIGNS

DIDAKTICKA POMUCKA PRO DETI NA DOPRAVNI ZNACKY

Tomas Kindelmann

Abstract

Teaching aid for children learning traffic signs. This portable educational game will help
children to better remember traffic signs, where children learn in a fun way. Easily portable,
compact and very practical / educational for children.

Keywords: didactic aid, traffic signs.

Abstrakt

Didakticka pomUcka pro déti, které se uci dopravni znacky. Tato prenosna naucna hra pomuze
détem k lepSimu zapamatovani dopravnich znacek, kde se déti u¢i zabavnou metodou. Lehce
prenositelna, skladnd a pro déti velice prakticka/naucna.

Klicova slova: didakticka pomucka, dopravni znacky.
Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogicka, Katedra matematiky, fyziky a technické
vychovy, Klatovska tr. 51, Plzen 306 14
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EXPERIMENTS WITH HYDROGEL FOR ELEMENTARY SCHOOL

EXPERIMENTUJEME S HYDROGELEM NA ZAKLADNI SKOLE
Katefina Vasko

Abstract

| have taken an inspiration in bachelor thesis with title "Use of hydrogel in the context of
cultivation work" and | have created online padlet which can be used in class.

Padlet consist of basic explanation of what the hydrogel is, where can we find it and how to
use it. There is 5 experiments that teacher can use if he/she is open to something new to teach
and there is plenty of possibilities how to expand those experiments.

The first 4 experiments were tested at ZS Chot&3ov, so they are approved by those pupils
which were very excited to work with hydrogel and they were very keen to learn new stuff.

Keywords: hydrogel, elementary school, experiments

Abstrakt

Inspirovala jsem se v bakalarské praci s ndzvem "Vyuziti hydrogelu v kontextu péstitelskych
praci" a vytvofila jsem online nasténku padlet, ktery lze pouZit ve vyuce.

Padlet obsahuje zakladni vysvétleni, co to hydrogel je, kde jej najdeme a jak jej pouzivat.
K dispozici je 5 experiment(, které mlze ucitel pouzit, pokud je otevieny nééemu novému, co
by chtél udit, a existuje spousta moznosti, jak tyto experimenty rozsifit.

Prvni 4 pokusy byly testovdny na ZS Chotd&3ov, takie je schvaluji ti Zaci, které préce
s hydrogelem velmi nadchla a méli chut se ucit nové véci.

Klicova slova: hydrogel, zakladni $kola, experimenty.
Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogickd, Katedra matematiky, fyziky a technické
vychovy, Klatovska tf. 51, Plzeri 306 14, zabry@gapps.zcu.cz
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DIDACTIC AID FOR TEACHING PNEUMATIC SYSTEMS AND AUTOMATION

DIDAKTICKA POMUCKA PRO VYUKU PNEUMATICKYCH SYSTEMU A AUTOMATIZACE

Jan Knetl

Abstract

The goal of my work is to introduce the use of pneumatic systems in industrial automation to
primary school students. | made a teaching panel that extends the pneumatic system from
Festo. In the design of the panel as much emphasis as possible was placed on its universality.
By using the tutorial board and other elements, students can try out the pneumatic piston
encoder push button controls. The board is made from plywood and the bottom are milled
holes the rest of the components are made on a cnc laser engraving machine and are further
glued.Pneumatic cylinders are placed on the finished panel according to the task, which shift
the wooden square representing the pallet and the associated automated process.The panel
was tested at the Secondary Industrial School in Klatovy and the shifting of the square worked
better than expected.

Keywords: PLC, pneumatic cylinder, automation

Abstrakt

Cilem moji prace je seznamit Zaky zakladni Skoly s vyuZitim pneumatickych systému
pramyslové automatizaci. Vyrabél jsem vyukovy panel, ktery rozSifuje pneumaticky systém od
znacky Festo. Pfi konstrukci panelu byl co nejvice kladen d(iraz na jeho univerzalnost. Pomoci
vyukové desky a dalSich prvkl si Zaci mohou vyzkouset pneumatické pisty snimace tlacitka
kontrolky. Deska je vyrobena z preklizky a do ni jsou vyfrézované otvory, zbylé komponenty
jsou zhotovené na gravirovacim cnc laseru a ddle jsou lepené. Na hotovy panel jsou dle zadani
ukolu rozmisténé pneumatické valce, které posunuji dfevénym c¢tvereckem predstavujici
paletu a s tim spojeny automatizovany proces. Panel byl odzkousen na Stfedni primyslové
Skole v Klatovech a posun ¢tverecku fungoval |épe nez se predpokladalo.

Klicova slova: PLC, pneumaticky valec, automatizace.
Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogickd, Katedra matematiky, fyziky a technické
vychovy, Klatovska tf. 51, Plzeri 306 14
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THE FRENCH REVOLUTION VIA GAMIFICATION

FRANCOUZSKA REVOLUCE PROSTREDNICTVIM GAMIFIKACE
Roman Ludvik

Abstract

The paper deals with the issue of gamification elements in primary education. Readers are
introduced withGoalbook, ClassDojo and Classcraft, applicationswhich increase motivation
through game mechanisms and principles and also offer alternative tools forclass agenda. It
also includes the introduction of its own educational application, which in playful way allows
to experience the Great French Revolution from the perspective of historical characters.

Keywords: gamification, educational application, didactic tool

Abstrakt

Pfispévek se vénuje problematice gamifikacnich prvk( ve vzdélavani. Ctenafi predstavuje
aplikace Goalbook, ClassDojo a Classcraft, jenz jsou vyuzivané pro zvySeni motivacepomoci
hernich mechanism( a principl a nabizeji alternativni nastroje pro tfidni agendu. Soucasti je
také predstaveni vlastni vzdélavaci aplikace, kterda hravou formou umoznuje zakim zazit
Velkou francouzskou revoluci z pohledu historickych postav a formou volby jim umoZniuje fesit
dané situace.

Klicova slova: gamifikace, vzdélavaci aplikace, didakticky prostiedek.
Kontakt

Zapadoceska univerzita v Plzni, Fakulta pedagogicka, Katedra matematiky, fyziky a technické
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DESIGN AND CONSTRUCTION IN TECHNICAL EDUCATION IN ELEMENTARY SCHOOL

DESIGN A KONSTRUOVANI V TECHNICKEM VZDELAVAN{ NA ZS
Ingrid Vacova

Abstract

This diploma thesis focuses on describing and implementing design and construction in
technical education in elementary schools. It discusses how technical education has evolved
in the Czech Republic over the past years, as well as its current state. It defines the ways to
evolve construction skills and technical literacy using among other things digital technologies
for the sake of data extraction and synthesis. There is also a section containing a list of
activities aimed at different experimental and construction projects, their publication, and
evaluation by target groups.

Keywords: Design, construction, technical education, technical thinking, digital technology

Abstrakt

Diplomova prace se zabyva popisem a realizaci oblasti designu a konstruovani v ramci vyuky
technické vychovy na zakladnich skolach. Prace popisuje transformaci technického vzdélavani
v CR a jeho aktudlni pojeti. Zabyva se moznostmi rozvoje konstrukénich dovednosti a technické
gramotnosti mimo jiné s vyuzitim digitalnich technologii za ucelem sbéru a zpracovani dat.
Soucdsti prace je také soubor namétl na experimentalni ¢innosti a konstrukéni aktivity, jejich
publikace a evaluace ndvrhi na cilové skupiné.

Klicova slova: design, konstruovani, technicka vychova, technickd gramotnost, digitalni
technologie.
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MANIPULATOR PROGRAMMING FOXONE IN TECHNICAL EDUCATION

PROGRAMOVANI MANIPULATORU FOXONE V TECHNICKE VYCHOVE

Pavel Moc

Abstract

The Foxone learning building kit consists of a conveyor assembly, a handling arm and a control
unit. It is a kit made by company Teco a. s. It can be used to perform simple tasks focused on
basic logic functions such as AND, OR, etc. The output can then be seen as lights included in
the package. It is also possible to use the movement control of the conveyor and the handling
arm. In this case, it is no longer possible just with knowledge od logic functions but it is
necessary to understand more deeply to stepper motor controling. Many parameters, which
are based on understanding of the stepper motor principle, need to be set in the control block.
Overall, the kit can be used for cooperation between the conveyor and the manipulator. The
actual programming is done in the Open Source program Mosaic which is quite complex but
for the purposes of programming in schools it seems to be the easiest way to use object-
oriented programming. Given the complexity of the Mosaic control environment and the
complexity of stepper motor control, considerable difficulties in understanding can be
expected for elementary school students.

Keywords: machines, technique, algorithmization, machine programming, technical
education, robotization.

Abstrakt

Vyukova stavebnice Foxone je tvorena sestavou dopravniku, manipulaéni ruky a fFidici
jednotky. Jedna se o stavebnici od firmy Teco a. s., pomoci které lze provadét jednoduché
ukoly zamérené na zakladni logické funkce napf. AND, OR a podobné. Vystupem pak mohou
byt pro zakladni funkce vyuZity obsazené kontrolky. Ddle je mozné pouzit ovladani pohybu
dopravniku a manipulacni ruky. V tomto pripadé si jiz nelze vystacCit pouze s logickymi
funkcemi, ale je potfeba hloubéji porozumét ovladani krokovych motor(. V bloku pro jejich
ovladani je zapotfebi nastavit mnoho parametrll, jeZ vychazeji z pochopeni principu
krokového motoru. Celkové je moZné stavebnici vyuZit pro spolupraci dopravniku
a manipuldtoru. Vlastni programovani se provadi v Open Source programu Mosaic, které je
znacné obsahlé, ale pro ucely programovani na skolach se jevi jako nejednodusi zpUsob vyuzit
objektového programovani. S ohledem na slozitost ovladaciho prostredi programu Mosaic
a slozitosti ovladani krokovych motorl Ize predpokladat znacné potize v porozuméni zaky na
ZS.

Klicova slova: stroje, technika, algoritmizace, programovani stroju, technicka vyuka,
robotizace.
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TREBUCHET AND ITS USE IN EDUCATION

TREBUCHET A JEHO VYUZITi VE VYUCE
Martin Mikuda

Abstract

Objectives: Using the application of techniques of manual, machining of materials and 3D
printing, discussed during the teaching of the subject Design and construction, to make a
product usable in teaching. The product should contain interdisciplinary overlaps.
Description: The trebuchet product is made mainly of wood. Parts that required higher
production accuracy were printed on a 3D printer. This is a model of a historical weapon and
a demonstration of historical engineering in practice, when for effective shooting a functional
ratio of lengths of arms and hinge for the projectile basket had to be found, this ratio must be
observed during the production of the model.

The product can be used in teaching history as a visual aid in the study of siege techniques and
the gradual development of weapons. Furthermore, the product can be used in teaching
physics, where it is possible to demonstrate the laws of physics, where the product can
transfer the balance on the lever, the movement in a circle and the first Newton's law.
Conclusion: By making a trebuchet, | fulfilled the assignment of the subject output. | made
a product that can be used to teach not only technology, but also other subjects

Keywords: trebuchet, Technical works, education, technic.

Abstrakt

Cile: Za pomoci aplikace technik ru¢niho, strojniho obrabéni materiali a 3D tisku, probranych
béhem vyuky pfedmétu Design a konstruovani, zhotovit vyrobek pouzitelny ve vyuce. Vyrobek
mél obsahovat mezioborové presahy.

Popis: Vyrobek trebuchet, je zhotoven prevazné ze dreva. Casti, u kterych byla vyZzadovana
vyssi presnost vyroby, byly vytistény na 3D tiskarné. Jedna se o model historické zbrané
a ukazku historického inzenyrstvi v praxi, kdy se pro efektivni stfelou musel najit funkéni
pomeér délek ramen a zavésu pro kos s projektilem, tento pomér se musi dodrzovat i pfi vyrobé
modelu.

Vyrobek se da pouZit pfi vyuce déjepisu jako ndzorna pomucka pfi studiu obléhacich technik
a postupného vyvoje zbrani. Dale se da vyrobek pouzit pfi vyuce fyziky, kdy se na ném daji
predvadét fyzikalni zakony, kdy se na vyrobku muZe prevadét rovnovaha na pace, pohyb
po kruznici a prvni NewtonUv zakon.

Zavér: Vyrobou trebuchetu jsem splnil zaddni vystupu predmétu. Vyrobil jsem vyrobek
vyuzitelny pfi vyuce nejen techniky, ale i dalSich predméta.

Kli¢ova slova: trebuchet, pracovni ¢innosti, vzdélavani, technika.
37



Kontakt
Jiho&eska univerzita v Ceskych Budé&jovicich, Pedagogicka fakulta, Katedra aplikované fyziky a
techniky, Jeronymova 10, Ceské Budéjovice 371 15, martinmikuda@seznam.cz

38



STURDY STRUCTURES - BUILDING A BRIDGE IN AN ELEMENTARY SCHOOL

WYTRZYMALE KONSTRUKCJE - BUDOWA MOSTU W SZKOLE PODSTAWOWE)J
Martyna Klepacz

Abstract

This didactic project is designed for technology classes in elementary school. The aim of the project is
to show the students what the stiffness and strength of a building depend on, on the example of
bridges. The issues presented in the presentation can be the basis for proposing methodological
solutions aimed at developing students' interest in technology from an early age. The completed bridge
models can be used as didactic aids in schools. Moreover, the project is supposed to show students
how to build very interesting models which can be used in everyday life with basic materials, in this
case wooden sticks. Additionally, the aim of the project is to arouse students' interest in technology,
to stimulate their imagination, desire to explore, create and build.

Keywords: didactics of technology, technical education, sturdy constructions.

Abstrakt

Projekt dydaktyczny jest przeznaczony do realizacji na lekcjach techniki w szkole podstawowej. Projekt
ma na celu ukazanie uczniom od czego zalezy sztywnos¢ i wytrzymatos$é budowli na przyktadzie
mostéw. Przedstawione w prezentacji zagadnienia mogg stanowié¢ podstawe propozycji rozwigzan
metodycznych majacych na celu rozwiniecie zainteresowan technikg uczniéw juz od najmtodszych lat.
Wykonane modele mostu mogg postuzy¢ jako srodki dydaktyczne w szkotach. Ponadto projekt ma
ukazaé¢ uczniom jak przy pomocy podstawowych materiatéw w tym przypadku drewnianych patyczkéw
mozna zbudowaé, skonstruowaé bardzo interesujgce modele majgce wykorzystanie w Zzyciu
codziennym. Dodatkowo celem projektu jest rozbudzenie w uczniach zainteresowan technika,
rozbudzenie ich wyobrazni, checi do odkrywania, tworzenia i budowania.

Klicova slova: dydaktyka techniki, edukacja techniczna, wytrzymate konstrukcje
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