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Abstract

The interactive tool for teaching 3D trans-
formations (13T) is an aspiring project de-
veloped at the Department of Computer
Graphics, FEE, CTU. This tool was miss-
ing a solid system for creating and con-
ducting lectures in it. The purpose of
this thesis was to follow previous works
on 13T and implement a tutorial system
for the 13T tool. Not many similar tools
exist to this date with such system. | have
realized a research on methods used in tu-
torials, as well as an updated proposal for
the structure and visual design of the sys-
tem. Subsequently, | have implemented
the system in 13T and a performed test
with users on a demo tutorial. | have
made it possible for teachers to create
new tutorials. Some of the proposed fea-
tures have not been implemented yet and
further development is recommended. |
have provided a discussusion about such
features.

Keywords: [3T, tutorial system,
tutorials, 3D transformations, computer
graphics, interactive transformations,
teaching
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Abstrakt

Interaktivni nastroj 13T urceny k vyuce
3D transformaci je projekt rozvijeny pod
Katedrou pocitacové grafiky a interakce,
FEL, CVUT. Uvnitf tohoto nastroje do-
svad schézel systém pro tvorbu a reali-
zaci lekci. Cilem této prace bylo néasledo-
vat predchozi prace na néastroji I3T a im-
plementovat do néj systém pro tutorialy.
Neni zatim mnoho podobnych nastroj,
které by obsahovaly takovy systém. Zrea-
lizoval jsem vyzkum metod pouzivanych v
tutoridlech a aktualizoval stavajici navrhy
na formu a vizualni styl tutoriald. Na-
sledné jsem implementoval tento systém
do 13T a provedl na ném test s uzivateli
na zkusebnim tutorialu. Nékteré z navrhi
nebyly zatim implementovany a proto do-
porucuji dalsi rozvoj 13T vCetné tohoto
systému. K témto navrhlm jsem provedl
diskuzi.

Kli¢ova slova: 13T, systém tutoriald,
tutorialy, 3D transformace, pocitacova
grafika, interaktivni transformace, vyuka

Preklad nazvu: Tutorialy pro nastroj
na vyuku geometrickych transformaci
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Chapter 1

Introduction

In this work, | describe the design and implementation of a tutorial system
for the 13T tool. The tutorials are supposed to teach students how to use
I3T and topics surrounding 3D transformations.

First, | introduce I3T and specify the reasons for my work. In the next
chapter, | do a research on methods used in tutorials. In the central part
of my work, | discuss my design for the tutorial system?. | proceed with
its realization in I3T and the implementation details underlying this system.
Furthermore, | go through testing of the tutorials with users. | also discuss
my results and future possibilities for 13T's tutorials.

B 11 AboutI3T

I3T is an educational software which enables the study of 3D transformations
and their hierarchy in an illustrative way. Its name 13T is an abbreviation

of Interactive Tool for Teaching Transformations. It was originally a result
of a master's thesis done by Michal Folta in 2016 [1]. Further development
was led by Folta's supervisor Ing. Petr Felkel, Ph.D. under the Department
of Computer Graphics and Interaction, FEE, CTU in Prague.

Based on the following works and testing, it was decided to redesign and
update its GUI and add additional features like the tutorial system. | will be
referring to Michal Folta's version as the old version and the one currently
in development as the new version.

B 1.1.1 Old version

The tool is composed of two main parts: space and view [old haming as

in 1, Folta]. The space is an extendable subwindow from the bottom where
the current scene is to be formed. The subwindow cannot be taken out of
the main window nor be snapped to another side. View shows the current
scene in 3D from an independent camera. These subwindows can be seen in
g. 1.1.

!Note that tutorial examples presented in this work include texts that have not yet been
translated to English.



1. Introduction

Figure 1.1: Space and view in the old version of I3T

Matrices, sequences, operators, and many other blocks can be added to the
space to form a scene graph. The main educational e ect is achieved through
letting the user interactively change the values of the blocks and observing
their behaviour in the view.

B Learning materials

The only way for self-study in the old version are preprepared example
scene les which can be loaded. These scenes demonstrate various important
concepts from the topic of 3D transformations. Most of those scenes contain
an additional oating window with their description as shown in Figure 1.2.
The description is usually a mix of theory and tasks for the user to try in
that scene.

Figure 1.2: Scene description in the old version of I3T



1.1. About I3T

B 1.1.2 User testing, problems and following designs

Results of various tests were available to me through a shared online directory
for I3T. Early tests with users on I3T's teaching e ectivity had shown either
an improvement or no change in results with I13T. This suggested that while
I3T might have been doing well, there might still be a space for improvement
in this area. A usability test pointed out a few problems with its GUI and
controls, and some of them were xed. Nevertheless, some problems and
possibilities for further evolution of 13T remained. Two important works
followed.

B Pika's work

Based on an internal communication with Felkel, Pilka has created a refreshed
graphical design for I3T's GUI in 2018 [2]. Apart from new designs of blocks
and menus, those designs included a window for selecting scenes or tutorials
(g. 1.3) and a tutorial window ( g. 1.4) for the rst time. | will be referring

to the tutorial selection window as the start window in my work.

Figure 1.3: Start window design by Pilka [2]

The tutorial was supposed to be divided into thematic lessons as seen
in the start window. Together with Felkel, they created 4 example lessons
in a word document. This document can be found in appendix A in the
directory /tutorial concepts Felkel and Pilka . In this document, each
lesson was composed of approximately 10 steps. Each step consisted of:

= the step's title
= an explanation
= an assignment

= instructions on how to complete the assignment (optional)

3



1. Introduction

Figure 1.4: Tutorial window design by Pilka [2]

Steps in the lessons had various lengths depending on the topic. Some steps
did not even have an explanation or an assignment, although at least one of
those two was always present.

Design images that were available to me had shown only a single step
of a lesson (g. 1.4). The step does not portray how instructions for the
assignemnt should look. It also does not portray how longer texts should
be handled. Multiple steps in the document seemed to me that they would
exceed the available space of the window with this design.

B Zzadina's work

Zadina defended his bachelor's thesis on usability testing of 13T in 2019. He
also created an interactive prototype of his own design which he tested the
users on.

In his initial analysis, he had pointed out that a lot of users did not even
know about the preprepared scenes in 13T and that a step-based approach
should be much better than static descriptions. His design thus included
a tutorial window similar to Pilka's design. The form of lessons and steps
remained, although the steps were slightly di erent. | will describe the
changes on two images from Zadina's work shown in g. 1.5.

A step in Zadina's design is consisted of:

the title of the lesson

the description of the lesson

an assignment
= hint(s) on how to complete the assignment (alternative design, optional)

This is a change opposed to Pilka's document, where

4
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