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Abstract

The thesis focuses on the design and implementation of an application for the development
of computational and algorithmic thinking using gamification and game-based learning. At the
same time, it maps the currently available applications in this field and tries to offer an
alternative, enriched with specific tools, such as a custom task editor, which gives teachers
more control over the personalization of teaching materials.

The practical aim of the work was to create a functional prototype of an application that allows
the creation of custom tasks for the development of algorithmic thinking in a block
programming environment. The design of the application is based on a hexagonal
architecture, which ensures its scalability, extensibility and testability. Modern web
technologies such as Typescript, HTML5, Node.js and others were used for implementation.
The prototype application has been deployed on the server and is available at
https://codeblockie.com.

The practical usability of the resulting prototype was verified during a computer science class
at the primary school. The testing did not reveal any serious issues either from the students'
or the teacher's side, which confirms the usability of the application in a real educational
environment.

The success in practice indicates the potential of the application in this area and opens the
way for further development and improvement. Future plans include enriching the app with
additional tools such as the ability to create custom task sets, improved graphics, and the
ability to link multiple tasks to form a coherent story. These enhancements should help to
increase student motivation and engagement, which is crucial for the effective development
of their computational and algorithmic skills.
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Abstrakt

Prace se zaméfuje na navrh a implementaci aplikace pro rozvoj informatického a
algoritmického mysleni s vyuzitim gamifikace a game-based learningu. Soucasné mapuje
aktudlné dostupné aplikace v této oblasti a snaZi se nabidnout alternativu, obohacenou o
specifické nastroje, jako napftiklad editor vlastnich uloh, ktery uciteldm poskytuje vétsi
kontrolu nad personalizaci vyukovych materiald.

Praktickym cilem prace bylo vytvofit funkéni prototyp aplikace, kterd umozniuje tvorbu
vlastnich uloh pro rozvoj algoritmického mysleni v prostfedi blokového programovani. Navrh
aplikace je postaven na hexagonalni architektufe, coZ zajistuje jeji Skalovatelnost,
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rozsifitelnost a testovatelnost. Pro implementaci byly pouzity moderni webové technologie
jako Typescript, HTML5, Node.js a dalsi. Prototyp aplikace byl nasazen na server a je dostupny
pod adresou https://codeblockie.com.

Prakticka vyuZitelnost vysledného prototypu byla ovéfena béhem hodiny informatiky na
prvnim stupni zakladni Skoly. Testovani neodhalilo Zadné zavazné problémy ani ze strany zakd,
ani ze strany ucitele, coZ potvrzuje vyuZzitelnost aplikace v redlném vzdéldvacim prostredi.
Uspéch v praxi naznaduje potencial aplikace v této oblasti a otevird cestu k dal$imu rozvoji a
vylepseni. Budouci plany zahrnuji obohaceni aplikace o dalsi nastroje, jako je mozZnost tvorby
vlastnich sad uloh, vylepSeni grafiky a moznost propojeni vice Uloh je uceleného pribéhu. Tyto
rozsiteni by mély prispét ke zvySeni motivace a angazovanosti Zaku, coz je klicové pro efektivni
rozvoj jejich informatickych a algoritmickych dovednosti.
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