Report WP2-A4

The available tools and applications
for online education and the

selection of tools for the TET
platform

Funded by the European Union. Views and opinions

Co-funded by
the European Union

expressed are however those of the author(s) only and do

not necessarily reflect those of the European Union or the

European Education and Culture Executive Agency



L:]\/ﬁ'\\;rET Rl Co-funded by

N the European Union

*

Result: The available tools and applications for online education and the selection of tools
for the TET platform

Related to: WP2-A4: A deliverable on the available tools and applications for online education
and the selection of tools for the TET platform

Statement of originality

This deliverable contains original unpublished work, except where clearly indicated otherwise.
Acknowledgement of previously published material and of the work of others has been made
through appropriate citation, quotation, or both.

Disclaimer

This report contains material, which is the copyright of TET Consortium Parties. All TET Consortium
Parties have agreed that the content of the report is licensed under a Creative Commons Attribution
Non-Commercial Share Alike 4.0 International License. TET Consortium Parties does not warrant that
the information contained in the Deliverable is capable of use, or that use of the information is free
from risk, and accept no liability for loss or damage suffered by any person or any entity using the
information.

Copyright notice

© 2022-2025 TET Consortium Parties

Note

For anyone interested in having more information about the project, please see the website at:
http://www.teterasmus.eu

Lﬁ:jhis publication is licensed under a Creative Commons Attribution-NonCommercial 4.0

International Public License (CC BY-NC 4.0).

TET: The Evolving Textbook

Project No 2022-1-S101-KA220-HED-000088975



http://www.teterasmus.eu/
https://creativecommons.org/licenses/by-nc/4.0/legalcode
https://creativecommons.org/licenses/by-nc/4.0/legalcode

L;]\/ﬁ;“rET Rl Co-funded by

N the European Union

*

Table of contents

N ) { oo [¥ T d o] o TSSO P RSP PPOPROPRRT 3
2. Definitions and abbreviations ..........ueiiiiiiriie et 3
S T o T Qg 1= aTe T o] [o -4V APPSR 5
N D =T o [T =1 o [T Yol o d o s P U PPRURR 5
3.2.  Abstract databases and SEArCh QUENIES .....cuuveiieiiieeccciieee ettt et e et e e e et e e e eaaaeeeeanes 5
3.3, Selection Of articles fOr FEVIEW ........cc.eoieeiiiiiiiieeeee ettt 6
3.4.  Reviewing full tEXt Of PAPEIS ..ooivviiii e e e st e e e srea e e e eanes 6
4. ResUlts Of the reS@arCh ....cc.ci i 7
4.1.  General description Of rESUILS......ccuiii i e e e e s saaeeeean 7
4.2, ClasSifiCation Of I&CT ...c.uiiiieiieieeite ettt et sb e st e st st eat e e beesbeesaeesaneeas 7
3.1. Software for collaboration platforms development.........ccoveeeiiiiie e 9
3.2.  Features of the remote collaboration SYySteMS..........cccoviiieiiiiiicciiiee e 10
3.3.  Software tools for integration with the TET platform .......cccccevvviiiiiiiiiecie e, 11
3.4. Reports of collaboration platforms development ..........cccocuveieiiiiiiiiiiee e, 13
3.5. Methodologies for software development.........ccueeiiciiiiiiiiiieiccee e 13
UMY e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e e eseeeeaaeeaeeaaaaeaaasasaaaseeaaaaeasaeeeeeesaeeeeeaeaeeeeseeeseeananees 14
REFEIEINCES ...ttt b e bttt ettt e bt e s bt e she e s at e e bt e be e bt e sbeesaeeeateenbeenbeesaeesaneeas 16
APPENAIXES..eeiiieiiieeectiie e ettt e eecttee e e ectte e e e e etteeeeetteeeeebaeeesebteeesesaeeeeanes Napaka! Zaznamek ni definiran.

TET: The Evolving Textbook

Project No 2022-1-S101-KA220-HED-000088975




IS
L e Co-funded by
L\' ET the European Union

1. Introduction

This report presents the results of scientific papers review performed by the project Partners to
understand what technologies and solutions are currently proposed to be used in evolving

textbooks development based on collaborative work.

2. Definitions and abbreviations

Term

Definition

video portal

A website that offers video content created by users.

Video conferencing

The reception and transmission of audio/video data by people who
are in different locations for real-time communication.

Text messaging

The process of creating and sending electronic messages between
several users. Messages consist of text, images, and pictorial
symbols denoting the emotions of users.

Audio conferencing

The reception and transmission of audio data by people who are in
different locations for real-time communication

Screen sharing

e-mail
communication

A method of sending and receiving asynchronous messages using
electronic devices.

Files sharing

The practice of making digital assets available in such a way that
users have simultaneous access and the ability to make changes.

Versioning systems

A class of information systems that manage changes to documents.

Wiki engine A class of information systems that is used to collaboratively create
and edit pages via a web browser.
Learning A software application for managing and delivering training courses

Management System

Discussion forum

Internet discussion site where users hold conversations in the form
of text messages
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Term Definition

Anchored discussion | Collaborative discussion that is contextualized within a specific
content [1].

Blog A website published on the World Wide Web consisting of unrelated
informal diary-style text entries

Mind maps mind maps are a visual tool that can be used to identify students'
initial information, thoughts, understandings, cognitive structures,
and conceptual relationships [2]
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3. Work methodology

3.1. General description
The methodology consists of the following steps:

Step 1 - Development of the searching queries and choosing a database to be searched
Step 2 — Searching of the papers

Step 3 — Reviewing the abstract of the papers and choosing the relevant papers

Step 4 — Reviewing the full texts of the papers

Step 5 — Filling the form with the following information:

e Partner

Paper

e Type of paper (Review, Research)

e What is the paper about? (max 1000 characters)

e What are the technologies used in the paper? (up to 10 keywords)

e How we could use the solutions described in the paper for TET platform? (max 1000

characters)

Step 6 — Data analysis.

3.2. Abstract databases and search queries

Two bibliographic databases were selected for the literature review:

e \Web of science,
e Scopus.

In both databases, the search was performed in the fields: title, abstract, keywords. The
expressions used in the search criteria are shown in Table 1.
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Table 1 Expressions used in the search criteria

No. Expression

1 ictand tools and (“distance collaboration” or "remote collaboration™ or "online
collaboration™)

2 tools and ("distance collaboration™ or "remote collaboration™ or "online
collaboration™)

3 ict and tools and survey and (“distance collaboration” or "remote
collaboration™ or "online collaboration™)

4 "digital textbook™ AND ict

5 "digital textbook™ AND ("distance collaboration™ or "remote collaboration™ or
"online collaboration")

6 "digital textbook" and survey and ("distance collaboration™ or "remote
collaboration™ or "online collaboration™)

3.3. Selection of articles for review
Duplicates were removed from the collection of papers and the results were sorted by
publication date in descending order. Based on the content analysis of the abstracts, 80 articles
were selected for detailed review. The analysis of the content of the abstracts was aimed at
eliminating theoretical works and selecting such works, which resulted in:

e prototypes of IT systems used in remote cooperation,
e reviews of technologies used in remote cooperation,
e research on the properties of remote cooperation methods.

3.4. Reviewing full text of papers
The collection of papers was shared among consortium partners for thorough content analysis.
As a result, a form was created with the data indicated in the step 5 of section 3.1. In addition,
2 articles that did not appear as a result of queries to bibliographic databases were analysed.
These papers were included in the references of the items reviewed.
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4. Results of the research

4.1. General description of results
A total of 82 articles were analysed. The papers qualified for detailed analysis were devoted to
the following topics:

1. Review papers on ICT for remote collaboration and collaboration platforms features.

2. Characterization of remote cooperation platforms created as part of the
implementation of R&D projects.

3. Descriptions of the methodologies used to create IT systems for remote cooperation.

Reports of solutions to specific tasks of remote cooperation with the use of ICT.

5. Assessment of the impact of using remote cooperation on processes in industry and
education.

&

As a result, the following categories of information relevant to the TET project were
distinguished:

Classification of remote collaboration tools and IC technologies.
Software used for development of collaboration platforms.

Tips on the features of the remote collaboration system.

Existing software tools ready for integration with the TET platform.
Reports of collaboration platforms development.

Methodologies applied in collaboration platform development process.

ok wdpE

4.2. Classification of I&CT

Table 2 presents the ICTs classes identified from the literature review. For each class, the
reference to the bibliographical position in which the mention occurs and the total number of
occurrences in all analysed papers are given.

Table 2 General classification of remote collaboration tools and technologies

Class of a tool Literature source No. of
occurrences

Video portals UNILJ 2 5
KTH 2, 17

UNIPI 2
PRz 1

Video conferencing UNILJ 1, 2,5, 12, 20 10
KTH9
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Class of a tool

Literature source

No. of
occurrences

UNIPI 9
PRz 1, 4,15

Text messaging

UNILJ 1, 2, 10,12
KTH 9

UNIPI 9

PRz 1,5, 15, 17

10

Audio conferencing

UNILJ 1,5, 12
UNIPI 9
PRz 1, 15, 17

Screen sharing

UNILJ 1,5,12,20
PRz 15

e-mail communication

UNILJ 2, 5, 12
UNIPI 9
PRz 1, 15

Files sharing and simultaneous editing of
documents

UNILJ 5

KTH9, 14
UNIPI19, 10, 14
PRz 4,5, 6, 15, 17

10

Versioning systems

UNILJ 10, 17
PRz 19

Project management, resources management

KTH 8, 9
UNIPI 16
PRz 6, 15

Wiki engine

UNU 15
UNIPI 16, 19
PRz 19

Learning management system

KTH 1
UNIPI 11

Discussion forum

UNILJ 12
KTH 1

UNIPI 1, 10,13
PRz 1, 13,15

Anchored discussion

KTH 13
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Class of a tool Literature source No. of
occurrences

PRz 9

Collaboration platform KTH7, 14 4
PRz 8,15
UNIPI' 1, 11

Mind maps KTH 7 2
UNIPI 8

Callendar UNILJ 2 2
UNIPI 10

Contact management PRz 15 1

Tasks management UNIPI 1 2
PRz 15

Figure 1 shows a chart created on the basis of Table 2 data. The most used technologies are file
sharing and simultaneous editing, text messaging and video conferencing. Tools used to

processes management, such as calendar, task and contact management are less common.

3.1. Software for collaboration platforms development

The authors of some papers mentioned software technologies that was used to build remote
collaboration platforms. Napaka! Vira sklicevanja ni bilo mogo¢e najti. shows a summary
of the information obtained. Modern frameworks and technologies based on the JavaScript
programming language were used.

Table 3 Programming tools used for development of a collaboration platform

Programming tool Literature
SimpleWebRTC framework UNILJ 1
Javascript, HTML5 UNILJ 1, 8, 19
KTH 11
React, Vue UNILJ 19
Node.js UNILJ 19
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Xcode, AR Tool Kit for Mobhile UNILJ 9

Contact management

Tasks management

Callendar

Mind maps

Anchored discussion

Learning management system
Blog

Versioning systems
Collaboration platform

Wiki engine

Project & resource management
Screen sharing

Video portals

e-mail communication

Audio conferencing
Discussion forum

Files sharing & editing

Text messaging

Video conferencing

Class ofthe ICT
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no. of occurrences

Figure 1 No. of occurrences of category in the literature

3.2. Features of the remote collaboration systems

Currently, there are many systems on the market that are used to perform various tasks of
remote cooperation. During the development of these systems, a certain amount of knowledge
has been accumulated concerning in particular:

o features desired by users of these systems,
e threats that cause IT projects for the collaboration systems to fail.

The scientific literature provides guidance to avoid problems encountered by other teams and
keep the development of the system running smoothly. Table 4 summarizes issues that are

TET: The Evolving Textbook

Project No 2022-1-S101-KA220-HED-000088975




[
L e Co-funded by
LNJET the European Union

important for the development of the TET system. A detailed description of the hint is included
in the relevant scientific article.

Table 4 General tips for TET development

System feature hint Literature

Key features of a digital textbook UNILJ 8
PRz 13

Technologies identified for e-textbook IT related challenges | KTH 11

Designing multimedia interactive digital teaching resources | UNIPI 7

Key considerations for designing a collaborative e-learning | UNIPI 12
platform

User requirements for online collaboration tools UNIPI 14
PRz 11,12

Features of the TET platform based on the project XML | UNIPI 17
digital textbook e-book

Challenges associated with e-textbooks UNIPI 19
Electronic textbooks design principles PRz 3
Analysis of risks in remote cooperation systems PRz 6
Privacy and security in collaborative systems PRz 20

3.3. Software tools for integration with the TET platform
In many cases, an IT system is used to support specific tasks leading to a specific goal. In the

case of the TET platform, these tasks will be independent (loosely coupled). Integration of
these tasks will occur at the level of human interactions. An example may be a teleconference
between selected people, carried out on a scheduled date. In order to support this type of tasks,
it is advisable to use ready-made software. It is pointless to write IT system components from
scratch. The task of organizing and conducting an exemplary teleconference can be performed

using existing contact management programs, calendar, voting over the selection of the
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meeting date, group video calls. Table 5 contains a short report of software identified during the

literature review.

Table 5 Existing SW tools ready for integration with TET processes

Software tool Class Literature
MS Office 365 Collaboration suite UNILJ 1
PRz 8
GitHub, Git, Dat project, OSF | Versioning system PRz 19
UNIJ 17
Google workspace Collaboration suite UNILJ 13
KTH 14
Skype, Whats App A/V conferencing, text messaging UNILJ 13
PRz 8
MediaWiki, Wiki Resource management, Wiki UNU 15
UNIPI 16
Slack, Zoom A/V conferencing, text messaging UNILJ 14
PRz 8
Moodle Learning management system KTH 1
UNIPI 5
phpBB Discussion forum
(phpBB selected on the basis of Wikipedia
Comparison of Internet forum software. It
is free and has the Single sign-on feature)
Concept Board, Limnu Collaboration platform for drawing KTH 7
FreeMind, MindMaster Mind Map UNIPI 8
Google Blogger Blog
Google Drive, OneDrive File sharing UNIPI 15
KTHO9, 14
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Software tool Class Literature
PRz 8

3.4. Reports of collaboration platforms development

Some remote collaboration systems have been developed as part of scientific projects. The
result of these works are publications discussing the features of the created systems. These
works make it possible to estimate which technologies listed in section 4.2 are used in practice
in large remote cooperation platforms. They also provide an overview of how ICT support tools
can be integrated to implement complex processes. Table 6 presents descriptions of remote
collaboration systems found in the papers.

Table 6 A paper of collaboration platforms development

Collaboration platform Literature
VP platform Casus UNI 1
Active Textbook System UNI 7
Advanced interactive design environment (AIDE) UNIJ 12
Media Watch on Climate Change UNL 16
SketSha UNIJ 20
Adaptive book KTH 19
Automatically generate an E-textbook for a user-specified topic | UNIPI 18
hierarchy
Optus inCITE Enterprise Collaboration Platform PRz 14

3.5. Methodologies for software development
The literature describing ICT for remote collaboration also contains information on the

methods of production of IT systems supporting remote collaboration. Table 7 summarizes the
methods found in the analysed papers. The characteristics of the common features of the

presented methods are as follows:

TET: The Evolving Textbook

Project No 2022-1-S101-KA220-HED-000088975




L e Co-funded by
LNJET the European Union

1. The iterative and incremental life cycle of the IT system was used.
2. Requirements are assumed to be unstable.
3. The emphasis is on the user of the system, not on the processes performed by the

system.

Table 7 Methodologies of collaboration platform development

Methodology Literature
Digital textbook development methodology UNL 4
Human-Centered Design UNL 18
A Model for Scripting and Designing a Digital Textbook KTH 2

A general description of a web-based collaboration software | PRz 4
development process

An application of Adaptive Software Development Model for the design | PRz 5
of an online collaboration platform

Summary

This report presents the results of a literature review aimed at identifying ICTs for remote
collaboration that can be used in a TET project. A list of available communication technologies
along with their popularity has been presented. Programming technologies used in the work on
modern IT systems have been identified. It is possible to propose a methodology for creating
the TET system and a set of tools that implement remote communication ready for integration
with TET.

The conclusions of the review are as follows:

1. Teleconferencing is a commonly used communication technology.

2. The software used to create remote cooperation platforms is based on cloud solutions
and JavaScript and HTML5 languages.

3. As a result of the implementation of projects similar to TET, guidelines have been
developed that allow you to avoid errors and obtain a high-quality IT system.

4. There is ready-made software that can be used to build a remote cooperation system.
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5. The production method of the TET platform should be an adaptation of human-centred
design.
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