Czech Technical University in Prague
Faculty of Electrical Engineering

Department of Computer Graphics and Interaction

Field of study: Human Computer Interaction

Content sharing in the EduARd
system

MASTER’S THESIS

Author: Michaela VIckova
Supervisor: Ing. David Sedlacek, Ph.D.
Year: 2022






cvuT ZADANI DIPLOMOVE PRACE

CESKE VYSOKE
UCENIi TECHNICKE
V PRAZE

I. OSOBNIi A STUDIJNi UDAJE
4 ™
PFijmeni: VI€kova Jméno: Michaela Osobni &islo: 407096

Fakulta/Ustav: Fakulta elektrotechnicka
Zadavajici katedra/Gstav: Katedra pocitacové grafiky a interakce

Studijni program: Oteviena informatika

L Specializace: Interakce ¢lovéka s pocitacem
J
Il. UDAJE K DIPLOMOVE PRACI
~
Nazev diplomové prace:
Sdileni obsahu v systému EduARd
Nazev diplomové prace anglicky:
Content sharing in the EQuARd system
Pokyny pro vypracovani:
1) Seznamte se s aktualnim stavem projektu EAuARd (rozsifena realita pro Skoly) [3, 4, 5].
2) Navrhnéte a implementujte roz§ifeni stavajiciho systému pro tvorbu ucebnic o spravu a sdileni 2D a 3D datového
obsahu napf¥i¢ portalem (tzv. trzisté obsahu).
3) Navrhnéte a implementujte postup optimalizace pfenaseného datového obsahu mezi aplikacemi pracujicimi s portalem
(editor, mobilni klientské aplikace). Spolupracujte pfi navrhu s kolegy feSicimi dal$i ¢asti systému (mobilni aplikace pro
prohlizeni obsahu).
4) ReSeni prabézné testujte unit testy. Funkcionalitu ovéfte vytvofenim vhodného poctu kopii a Uprav jiz existujicich
ucebnic, jejich vybér konkretizujte s vedoucim prace. Ovéfte nové ucebnice na klientském zafizeni. PFi navrhu a realizaci
uzivatelského rozhrani trzisté postupujte dle metodiky UCD [2].
Seznam doporucené literatury:
[1] Fanie Reynders, Modern API Design with ASP.NET Core 2, Apress 2018
[2] T. Lowdermilk, User-Centered Design, O’Reilly Media, 2013
[3] http://eduard.fel.cvut.cz
[4] Jan Skala, Systém pro spravu uzivatell projektu EAuARd, BP FEL, 2019.
[5] Anastasia Surikova, Webovy klient pro spravu mobilnich vyukovych uloh systému EduARd, BP FEL, 2019.
Jméno a pracovisté vedouci(ho) diplomové prace:
Ing. David Sedlaéek, Ph.D., katedra pocitacové grafiky a interakce FEL
Jméno a pracovisté druhé(ho) vedouci(ho) nebo konzultanta(ky) diplomové prace:
Datum zadani diplomové prace: 19.01.2021 Termin odevzdani diplomové prace: 04.01.2022
Platnost zadani diplomové prace: 30.09.2022
Ing. David Sedlacek, Ph.D. podpis vedouci(ho) ustavu/katedry prof. Mgr. Petr Pata, Ph.D.
L podpis vedouci(ho) prace podpis dékana(ky) )

Ill. PREVZETIi ZADANI

Diplomantka bere na védomi, Ze je povinna vypracovat diplomovou praci samostatné, bez cizi pomoci, s vyjimkou poskytnutych konzultaci.
Seznam pouzité literatury, jinych pramentl a jmen konzultantu je tfeba uvést v diplomové praci.

Datum pfevzeti zadani Podpis studentky

CVUT-CZ-ZDP-2015.1 © CVUT v Praze, Design: CVUT v Praze, VIC






Declaration

I hereby declare I have written this diploma thesis independently and quoted
all the sources of information used following methodological instructions on ethical
principles for writing an academic thesis. Moreover, I state that this thesis has
neither been submitted nor accepted for any other degree.

In Prague ..coocooooeveiices
Michaela VIckova



Acknowledgements

I would like to thank Ing. David Sedlacek PhD for the opportunity to participate
in the project and also for the guidance and valuable advice during the concept
formation of the entire application.

In addition, I would like to add my thanks to my family and friends for their
care and mental support throughout my study on the CTU.

Michaela Vickova



Title:
Content sharing in the EAduARd system

Author: Michaela Vickova

Field of study: Open Informatics

Subfield: Human Computer Interaction
Thesis type: Master’s thesis

Supervisor: Ing. David Sedlacek, Ph.D.

Abstract:  The thesis is expanding the EduARd project features by adding the

possibility to share the created content, therefore it widens the possibilities for its

users to experiment with a lot more resources and to share their creations.

In the thesis, the summary of the project’s current state is followed by the analysis

of the similar services and dedicates a section for the analysis of the User-Centered

Design methodology as the intended direction of development.

Then it proceeds to the design of the user interface for two considered user flows:

The Marketplace resource addition and consumption.

It decides to implement the API as a separate service to fill the requirements without

disrupting the current API implementation. The frontend section for the adding,

using, listing and filtering of the Marketplace resources is integrated into the existing

solution.

Based on the design, the prototype that allows the adding, listing and consuming

of the resources is implemented. The thesis ends with qualitative user studies and

quantitative user survey proposals.
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Nazev prace:
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Abstrakt:  Praca rozsiruje moznosti projektu EduARd o zdielanie obsahu, ¢im

vlastny vytvoreny obsah.

V praci je strucény sthrn sucastného stavu projektu, nasledovany analyzou podob-

nych sluzieb a venuje sekciu analyze UCD metodiky, ktora stanovuje ako zamyslany

smer vyvoja a navrhu.

Nasleduje dizajn uzivatelského rozhrania pre dva zvazované uzivatelské postupy:

pridavanie a vyzivanie podkladov z trhoviska.

V ramci dizajnu praca urcuje implementaciu API na obsluhu podkladov trhoviska

ako oddelentu aplikaciu. Frontendovu cast implementacie na pridavanie, prezeranie

a filtrovanie podkladov navrhuje integrovat do uz existujticeho riesenia.

Na zéklade dizajnu je naimplementovany prototyp umoznujici nahravat na trhovisko

podklady, prezerat si tie uz pridané a vyuzit akékolvek z nich. Praca kon¢i navrhom

kvantitativneho dotaznika a kvalitativnej uzivatelskej studie.
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Introduction

The thesis covers an extension to an already existing system. This rst short chapter
answers the fundamental questions: what is EQUARd, and why the topic was created.

About EduARd

EduARd[1] is a system for developing and using teaching aids in the form of virtual
educational paths consisting of the GPS bound books, tasks and 3D models created
by the teachers of elementary and high schools for their students and pupils to use
on portable devices. It consists of two major parts: Web editor for the teachers to
create and manage all the educational paths materials and mobile applications used
by students to consume prepared content.

Motivation

The creation of the resources can be challenging and time-consuming for the teach-
ers. In most cases, the same or slightly modi ed content can be used by multiple
institutions in various use cases. One of the ways to make the whole process easier
is to allow the possibility to start from already existing content. As not all of the
items are suitable for this approach, it depends on the author's judgement to decide
whether the result should be published for others to take. It is the de nition of
the Marketplace this thesis is trying to design so the content received by students
can have the highest possible quality and allow all teachers to be able to do more
advanced materials to best explain and o er the knowledge on selected topics.






Chapter 1

Analysis

Aspects that are considered before the design begins are the current state of the
EduARd system itself, other marketplace services used in the educational eld, and
the tools to approach the designing process itself.

1.1 The current state of the implementation

When writing this thesis, the system is ready and used by at least one institution.
This fact provided an advantage of having existing production data used in both
the design process and a test data set of the implementation.

1.1.1 Backend (APl and database)

The backend part was developed as a Bachelor Thesis by Jan Skala[2]. It contains
user and institution management and authentication, storage management of all

the assets and source les of resources, and API for the web editor and mobile
applications. Complete data structure is described in a form of relational schema in

the gure 1.1.

The API uses the ASP.Net Core framework[3], built on .Net Core and C# as a
programming language. All data are stored in PostgreSQL[4] database. The same
technologies are used for the API of the implementation prototype to allow easier
integration of the results of this thesis.

For the easy preview of the API, the Swagger API Platform[5] tool is used. It allows
to visualise and test all API endpoints with its options directly in the web browser.

3



Chapter 1. Analysis

Figure 1.1: Relational schema of primary backend database.[2]
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1.1.2 Web Editor for resources management (for teachers)

System for teachers was developed as a Bachelor Thesis by Anastasia Surikova[6]. It
is available onhttps://editor.eduard.fel.cvut.cz/ and allows the management

of the educational materials, in this case only the 2D sources named in the system
as Books, whose edit layout preview is shown in the gure 1.2.

Figure 1.2: Web editor preview - Book edit.

It also contains the possibility to manage 3D scenarios and resources, developed
as Bachelor Thesis by Michal Mraz[7]. This part is implemented separately and
is embedded in the editor via iframe, as seen in the gure 1.3. It is hosted at
https://ar.eduard.fel.cvut.cz/index.html and does not use the same fron-
tend framework as the rest of the web editor. For this reason, the implementation
prototype of this thesis focuses on the Books, but since the source les of both types
of content are represented in XML les, it should work with both types of content.
Though, this statement is not tested.

Figure 1.3: Scenarios embedded section preview.
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