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CHAPTER 1

MOOC - introduction to the problem

MOOC [4] are courses:
e designed for a large number of participants,
e accessible to anyone with an internet connection, from anywhere,
e open to all with no requirement of initial knowledge, and

e a course is offered completely free.

MOOCs are now an integral part of modern online education. MOOC is an English acronym whose

meaning is massive open online course. The individual words have their own essential meaning.

e Massive — the word refers to a large number of students. A MOOC is not for tens or hundreds of
people, but for thousands or tens of thousands (or even more in some cases) of students. How
can this be achieved? Firstly, the choice of the course language will help: thousands of students
can be reached much more easily if the course is in English, for example; on the other hand,
courses prepared in Czech may appeal to far fewer people. Furthermore, the course must have an
attractive topic, be adequately developed and have a suitable (excellent!) lecturer(s). And it has
to be offered in such a way that the information about its existence reaches potential candidates.

There is also a theoretical minimum of 150 course participants.

e Open — available to all without restriction. What does this mean? No previous knowledge
(prerequisites) or education is required to complete the course. This does not mean that every
course has to be for beginners; however, it is important that even in an advanced course,
enrolment in the course cannot be conditioned, for example, by an entrance test. And openness
means in particular that the (whole) course, i.e. all educational content, is free, so the interested
person is not limited by lack of money (or unwillingness to spend it). However, there is one big
BUT. It is indeed free to sign up for the course, browse parts of it and complete the specified
activities. Many courses allow you to issue a certificate upon completion and may not be free.
Certificate prices vary — often between $100 and $200. Any additional fees then depend on the
business model of the course — additional services may be offered for money, such as academic

tutoring or remedial courses.

e On-line — the course is accessible via electronic communication networks and all course-related
activities are conducted remotely. This means that the course participant is not limited by his/her

current geographical location and can take the course from anywhere. The prerequisite is, of



course, an internet connection and appropriate technical equipment for the course participant. On
the other hand, it should be noted that not all activities associated with the course must
necessarily be completed online. He/she can download some of the learning materials or objects

(if the license allows it) and use them offline according to his/her needs.

e Course — the MOOC should contain everything needed to learn the subject, e.g.: learning
objectives, syllabus, lesson plans, text documents (scripts), instructional videos, exercises, tests,
communication with other course participants (forums, social media), links to other resources.
These components of the MOOC are usually organized into teaching weeks; the individual
weeks have a similar structure. The minimum course size is 1 ECTS [3], which corresponds to
a study effort of 25-30 hours.

MOOC means "free online course", which is available to alarge number of people without

restrictions.

Interaktivni prvek

Interaktivni prvek

Does the MOOC have to be in English?

O yes
O no

Can a MOOC include face-to-face activities?

QO yes
O no

Can a MOOC be charged?

O yes
O no

Can enrollment in a MOOC course be conditional on an entrance test?



https://techpedia.eu/projects/Dit4ll/197/html/ip/01/
https://techpedia.eu/projects/Dit4ll/197/html/ip/02/

O yes
O no



CHAPTER 2

History of MOOCs

Leaving aside the predecessors of MOOCs (for example, the first remote education can be considered
correspondence courses, which appeared as early as 1840), the first MOOC was introduced in 2008. The
course was titled "Connectivism and Connectivity Knowledge" and aimed to take advantage of the
interaction among students through online tools providing a more engaging learning environment than
traditional tools. Over 2000 students from all over the world participated in the course. The type of
MOOC focusing on interaction and connectivity between participants is referred to by the acronym
c¢cMOOOC (the letter ¢ stands for connectivist).

In 2011, the first truly "massive" MOOC appeared — the topic of artificial intelligence attracted over
160,000 students; however, only one in eight completed the course... Such courses came to be known by
the acronym xMOOC (the letter x stands for extended) and focused less on student interaction and more

on reaching large numbers of students.

Between 2011 and 2013, the Udacity, Coursera, and edX platforms were established; Udacity later
switched to a commercial, fee-based model (so it stopped providing MOOCs, which are by definition

free).

The largest number of students [5] enrolled in Coursera courses — more than 4 million students. Udacity

and edX both have over a million students.

Interaktivni prvek



https://techpedia.eu/projects/Dit4ll/197/html/ip/03/

CHAPTER 3

Structure of the MOOC

The structure of the MOOC course is not mandatory, however the MOOC should include some of the

sections listed below. The course can be divided into:
o descriptive part,
e learning part, and

o final part.



3.1 Descriptive part

The descriptive section contains basic information about the course. It is used to decide whether it makes
sense for a particular person to register (enroll) in the course. This section is therefore usually accessible

without the need to register for the course. In the descriptive part of the course, we will find in particular:

¢ Title and introduction of the course or course topic — incorporation into a broader (scientific)

topic.
e Annotation — basic information about the course, explanation of which topics will be covered.
e Learning objectives — what the student should obtain after completing the MOOC.

o Course creators and tutors — the names and professional backgrounds of both the course
creators and their tutors (if different) are given; basic information (and/or a links) about the

institution (often a university) that guarantees the MOOC is also given.
e Keywords.

o The level of the course — It is simply stated in levels, e.g.: beginner, intermediate, advanced,

expert.

¢ Recommended prerequisites — the knowledge that a candidate should have in order to
comfortably complete the MOOC in a given period; however, these prerequisites cannot be

a condition for enrollment in the course,

¢ Licenses — information on the general licensing policy and how the learning objects included in

the course can be handled; often free Creative Commons licenses are used [1]; licenses can also

be listed for individual learning objects.

o Certificate — rules for awarding a certificate or badge; there are also specified fees for awarding

a certificate or badge.

e Timetable — contains information about when the course opens and closes, information about the
expected study time (usually in weeks) and the time requirements (usually in hours of study
effort); some courses may open permanently, others may open once; often courses open
repeatedly for a certain period of time (e.g. for the duration of a semester or other teaching

period).

o Instructions — Information on how to use the course correctly; this includes the language of the
course, the subtitle languages for the videos and may contain technical information (e.g. whether

it is suitable for viewing on a mobile phone, what is the recommended browser, etc.).

e FAQ — frequently asked questions about the course and answers to them.


https://creativecommons.org/about/cclicenses/
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Fig. 1. Example of the introductory part of a MOOC (Coursera platform)



3.2 Learning part

The learning part is crucial from the student's point of view — here he/she will receive all the learning
materials, he/she can take part in continuous tests, discussions between students are open and
recommended and used resources are listed. The learning part is usually accessible only after registering
(logging) to the MOOC course. The different parts may be accessible to the student sequentially, as
he/she progresses through the steps.

The basic hierarchical unit tends to be one week (the number of weeks in a course can range from 4 to

12), with learning materials, activities and other subjects are usually concentrated in each week:

o Educational video/audio — video presentations, usually several shorter videos; videos are often
subtitled (also in different languages); although the inclusion of a video in a MOOC is not
mandatory, it is a typical learning object for MOOC:s.

o Text documents — these can be parts (chapters) of textbooks (e.g. in pdf format), handouts for

presentations (e.g. in pptx format) or other learning material.
o Student work — usually a specific assignment.
o References — links to related materials.

e Communication — discussion (especially) among students about the topic, questions to think

about.
o Tests — summary tests and interactive exercises.
e FAQ — frequently asked questions and answers on the topic.

¢ Resources — recommended and used sources (books, scripts, internet sources) of information on

the topic.
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Fig. 2. Example of the learning part of the MOOC (edX platform)



3.3 Final part

The final part may include activities aimed at issuing a certificate, evaluation questionnaires, etc:

Evaluation questionnaire — serves as feedback for the creators of the MOOC, based on the

students' experience, the MOOC can be gradually updated or modified.

Final test — it can be a more demanding testing and examination procedure whose results should

answer the question of whether the student understood the course topic sufficiently.

Certificate creation — If a student meets the criteria for a certificate, he/she can obtain one as

part of this activity; it is often paid to issue a certificate.
A thank you — a final goodbye from the authors of MOOC and tutors with students.

Offering other courses — promotion of other (MOOC) courses.



3.4 Summary

The MOOC structure is not mandatory. Nevertheless, the courses have their usual structure, which
offers primarily pedagogical content (videos, texts, interactive exercises, tests, practice), usually
organized into teaching weeks. MOOCs also contain general and technical information about the
course and activities aimed at verifying the knowledge acquired in the course (including the
possibility of issuing a certificate).

Interaktivni prvek

Is the MOOC structure mandatory?

O yes
O no

Can the course structure include learning materials and activities for a study effort equivalent
to 40 hours?

O yes
O no

Is it necessary to have at least one video in the MOOC?

O yes
O no

Can the MOOC structure include learning materials and activities for a study effort equivalent
to 20 hours?

O yes
O no


https://techpedia.eu/projects/Dit4ll/197/html/ip/04/

CHAPTER 4

Criteria for MOOQOCs

A MOOC - as an educational resource — should meet certain criteria related to its general characteristics

and qualitative parameters. The basic parameters related to the interpretation of the abbreviation MOOC

(Massive, Open, Online, Course) have already been explained in the introductory section.

A MOOC should also meet other criteria, which include [2]:

Technical processing — respecting typographic rules, meeting aesthetic and graphic

requirements.

Compliance with legal regulations — equal access to education, education for objective and

tolerant views, fulfilling copyright and other legal requirements.

Professional accuracy — the content of the MOOC is in line with the state of knowledge in the
relevant professional disciplines, has up-to-date references to other resources, allows for

updating.

Language — the language culture respects the rules of spelling and the form and culture of

expression of the respective language.

Didactic and methodological treatment — the elements and objects of the used material (text,
graphics, structural elements, hyperlinks, videos, sound recordings, animations, interactive
elements, etc.), their combinations and the MOOC as a whole correspond to the desired target

group, the purpose of use and support active learning.

Appropriateness — the MOOC is appropriate to the age of the target group, their experience,

abilities and prerequisites.

Functionality — the MOOC is adapted to the intended purpose, e.g. presentation, information
(knowledge, learning) transfer, knowledge acquisition, skills development, attitude formation,
verification and assessment of learning outcomes, motivation, planning, management of the

learning process.

Active learning — appropriate form of tasks and assignments, the possibility of cooperation and
communication between MOOC participants, promoting independence and interest in finding
one's own way to knowledge, the possibility of feedback, the possibility of individual

differentiation.

User-friendliness — working with MOOC is intuitive, easy to navigate and easy to learn to use
effectively.



CHAPTER 5

Platforms for MOQOCs

The website provides lists (they also function as search engines) of MOOCs regardless of their home

platform. For example, the MOOC list page [9] is well known.


https://www.mooc-list.com/

5.1 International platforms

Coursera has been running [8] since January 2012. It is currently the largest MOOC platform in the
world; it even entered the American Stock Exchange in 2021. So far, Coursera has offered approximately
8250 MOOCs from more than 250 authoring institutions.
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Fig. 3. Coursera platform

edX was founded in 2012 by two universities: Harvard University and MIT (Massachusetts Institute of
Technology). edX is the second largest MOOC platform in the world with more than 42 million students,
offering approximately 3,550 courses. edX has a total of 139 university partners — MOOC creators and

providers. EdX also offers a number of different types of certification programs.


https://www.coursera.org/
https://www.edx.org/
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The FutureLearn platform was also founded in 2012 by the UK's Open University. Most

FutureLearn's university partners are from Europe.

of


https://www.futurelearn.com/
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Fig. 5. Future Learn platform

Swayam is India's national platform for MOOC:s. It offers more than 2253 courses that are prepared by
more than two hundred Indian universities. Swayam allows students in India to earn academic credits

online.


https://swayam.gov.in/
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XuetangX is China's first and largest MOOC platform. The platform was founded (based on a modified
version of Open edX) in 2013 by Tsinghua University under the supervision of the Chinese government.

The platform was redesigned in 2020. XuetangX currently has more than 80 million registered users.

XuetangX offers more than 5000 courses.


https://pro.yuketang.cn/web/

5.2 National platforms (In Czech)

There are not many platforms for MOOCs in Czech. It is logical - such a platform, and the MOOCs
collected in it, cannot have a global impact. Some platforms offer paid courses (i.e. they are not
MOOCs). Most platforms also offer MOOCs in English.

MOOC Charles university contains courses divided into 9 thematic groups; there are atotal of 46
MOOC:s in these groups. The courses are in Czech, English, Spanish and Portuguese. The MOOCs are

stored on the common Moodle platform.
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Fig. 7. MOOC Platform of Charles University

The VET Innovation Portal (Higher Vocational Education) contains MOOCs divided into four thematic

areas (economics, technology, health and social and pedagogical areas). A total of 73 MOOCs are

available (the most represented is the social and pedagogical thematic area ), mostly in Czech, but also in
English and German. The Moodle environment is also used here. The primary target group is students

and teachers of higher vocational schools.


https://mooc.cuni.cz/
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https://www.vovcr.cz/mooc/tech/
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https://www.vovcr.cz/mooc/socped/
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Learn2Code offers 11 MOOC:s for free (i.e. in MOOC mode), and dozens of other courses for a fee. The

platform is mainly focused on programming (as the name indicates).
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Flutter pro zacatedniky

Nostis — the environment is run by Nugis Finem, a non-profit organization dedicated to innovation in
education. The platform contains several (units) of MOOC:s in the field of law. The MOOCs were created
by Palacky University in Olomouc and one MOOC each by Charles University in Prague and Masaryk
University in Brno.


https://www.nostis.org/

5.3 Summary

Video 1. edX platform

Video 2. Coursera platform

Video 3. Future Learn platform

Forty of the most important platforms are available for MOOCs. The most successful platforms
offer several thousand MOOCs, have tens of millions of learners and collaborate with hundreds of

universities. There are currently a total of about 20,000 MOOC courses worldwide.

The most successful platforms for MOOC: in the Czech environment are:

O units of MOOCs

QO dozens of MOOCs
O hundreds of MOOCs
O thousands of MOOCs

O tens of thousands of MOOCs

Approximate the total number of MOOCs (worldwide):

O hundreds

QO thousands

O tens of thousands

O hundreds of thousands

O Millions


https://www.vovcr.cz/getLink.php?type=video&id=cz2ajhK_G7w

The most successful platform has approx:

O 80 MOOCs

O 800 MOOCs
O 8000 MOOCs
O 40 000 MOOCs

O 80 000 MOOCs

Platforms generally include MOQOC:s in:

QO English only

O English and another language

QO English or another languages

O compulsory in at least two world languages

(O compulsory in at least three world languages

Number of university partners of the most successful MOOC platforms:

O units

O dozens
O hundreds
O thousands

O tens of thousands



CHAPTER 6

Statistical data on MOOQOCs

6.1 Most popular MOOCs

Among the 250 most popular MOOC:s [6], the number of enrolled participants ranges from 160,000 to
4.5 million. Yet there are 15 courses with more than 1 million registrations. These top 250 MOOCs have
104 million students enrolled; thus, the average number of enrolled participants is 416 thousand per
MOOC.

By topic, nearly 40% of the courses are in the business and humanities. The most popular courses were
mostly in English, with 227 MOOCs, 19 in Spanish and the rest in French, Dutch and Portuguese.

The top ten MOOC:s that had the most enrolled participants include:
e Machine Learning (Stanford University)
e The Science of Well-Being (Yale University)
e (CS50’s Introduction to Computer Science (Harvard University)

e Learning How to Learn: Powerful mental tools to help you master tough subjects (University of
California, San Diego)

e Programming for Everybody (Getting Started with Python) — University of Michigan
e English for Career Development (University of Pennsylvania)

¢ Introduction to Computer Science and Programming Using Python (Massachusetts Institute of

Technology)
e COVID-19 Contact Tracing from (Hopkins University)

e [ELTS Academic Test Preparation (University of Queensland)



6.2 Data on MOOC:s in 2021

In 2021, 220 million students (excluding China) participated in at least one MOOC. More than 950
institutions authored MOOCs. The total number of available courses according to [7] is more than
19,400.

The largest platforms distributed their learners as follows:

Coursera — 97 million students with 6,000 courses on offer,

e e¢dX — 42 million students with 3,550 courses on offer,

FutureLearn — 17 million students with 1,400 courses on offer,

The number of courses has been growing almost linearly since 2015, see figure.

Swayam — 22 million students with 1,465 courses on offer.

For licensing reasons, this image cannot be directly incorporated into the material. Click HERE to see

he image.

Fig. 10. Number of MOOC:s since 2012 (data does not include Chinese MOOCs)


https://www.coursera.org/
https://www.edx.org/
https://www.futurelearn.com/
https://swayam.gov.in/
https://www.classcentral.com/report/wp-content/uploads/2021/11/2021-graph.png

CHAPTER 7

Open Educational Resources

An e-learning resource (or "digital resource") can be defined as digitally processed learning

material that aims to present a particular set of knowledge and, if necessary, to practise or assess it.

Simply we can say that it is any digital educational tool or set of such tools intended for education, both
in the form of sub-elements and aggregated units. These may include, but are not limited to, courses,

textbooks, videos, images, tests, interactive tools.

Open Educational Resources (OER), are a specific category of electronic digital materials that also
address copyright issues. In this case, these are digital resources with an "open licence" that allows free

use, modification of their content by other users, with none or limited restrictions.

The use of OER is most common in university-level education. Several initiatives have been set up

to promote it, e.g. the Cape Town Declaration (2007) involving 363 organisations.

The Cape Town Open Education Declaration has so far been signed by 3230 individuals and 33
organisations. However, it is worth noting that the signing of the Declaration is online via an e-

form on the Declaration's website.

Interaktivni prvek
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CHAPTER 8

Authors' rights and licences in education

In terms of licensing restrictions, the fundamental principle is to allow the reuse of OER - in part or in
full, to make corrections, translations, supplementation of material and its redistribution. There are many
types of licenses - some less restrictive, some more restrictive - after all, each author can invent his own
license. Given that this is in fact legislation and the definition of the rules for the use of the work and the
licence must reflect the intention, be comprehensible and internationally applicable, it is best to use one

of the existing copyright licences.

Not all licenses are appropriate for every type of author's work. It should be kept in mind that software

projects have different aspects of use than do the typical audio-visual or similar pieces.

The most widely used licenses for audio-visual (and even text-only) works is the Creative Commons set
of licenses [10] (founded in 2002), sometimes referred to simply by the acronym CC. The essence of
Creative Commons licenses is to define the conditions for distribution, publication and possible
modification of the work. And the distribution of the work is the essence of this license. The core
principle of the Creative Commons licence is to attribute the source (the author). Other license terms are
already optional, which can be imagined as a selection of "packages" that the author can choose. These
options are also suitable for OER.



8.1 Variations of Creative Commons licenses

The basic version of the licence is of the type: "BY" (specify author). It is included in almost all

combinations of this license.

The Creative Commons extensible license "packages" give options regarding the monetization of the
material, how it can be modified, and how the license of the distributed work is to be governed. The

different elements of a CC licence are listed in the table 1 below.

Table 1. Creative Commons licence variants
label - short | label - full meaning
BY attribution Credit must be given to the creator
SA share alike Adaptations must be shared under the same terms
NC non-commercial | Only non-commercial uses of the work are permitted
ND no derivate works | No derivatives or adaptations of the work are permitted




8.2 Version of the licence

The above definitions identify only the variations of the licence that apply to the work. From the legal
point of view, the text of the licence itself is relevant. The content of the licence is subject to evolution
and is identified by a version number. The most up-to-date, as of today (2022), is version 4.0. Previous
versions have been translated and adapted to national versions - international and various national
versions have been released (although compatible with each other, for example, a work published under
the German version of the licence is also (in equivalent terms) distributable under the Czech version of

the licence). Since version 4.0 there is only one, international version of the licence.

The version number also indicates all the details of the material to be referenced in the source citation
(BY).

When licensing a material, it is best to choose the latest version of the licence.

The term "attribution" is not just the name of the author, it is the full quotation of the source. The
author's name itself does not have to be the author's real name, but it can be a nickname - then we
cite the nickname. The title of the work, the source of the work, the license for the work and the

link to the license are also to be included.
The details of the source citation may vary in different versions of the licence.
There is one specific variant of the Creative Commons licence, Creative Commons 0 (CCO0), which is

intended as a licence for works where the author does not claim copyright. This is the only type of

Creative Commons licence that does not require attribution.

Creative Commons BY-SA-NC

When reusing or redistributing such a work, attribution of the author is required, as well as not
monetizing the work and redistributing it under the same license (in this case, Creative Commons
BY-SA-NC).

Interaktivni prvek
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https://creativecommons.org/publicdomain/zero/1.0/
https://techpedia.eu/projects/Dit4ll/197/html/ip/06/
https://techpedia.eu/projects/Dit4ll/197/html/ip/07/
https://techpedia.eu/projects/Dit4ll/197/html/ip/08/
https://techpedia.eu/projects/Dit4ll/197/html/ip/09/

8.3 Video Distribution from a Licensing Perspective

One of the most widely used and well-known platforms for video distribution and sharing is the

YouTube platform from Google.

The service allows you to distribute videos with a Creative Commons BY 3.0 license or a YouTube's

own license, which is more restrictive for redistribution and use of the video. [11]

The second most widely used platform is Vimeo. Unlike YouTube, it offers the full range of Creative

Commons licenses in version 3.0. [12]

Compared to YouTube, the Vimeo platform offers limited space to upload and distribute video content

free of charge.


https://creativecommons.org/licenses/by/3.0/deed.en

8.4 Copyright vs. Copyleft

Fig. 11. The "copyleft" licence mark

The expression "copyright" is well-known and is used to identify intellectual property rights, whereas the

term "copyleft" is a pun intended to express the opposite of copyright.

The label "copyleft "defines that a derivative work based on another work with this license must be

distributed using the license of the original work.

Do you remember that the Creative Commons license has a "SA" (share alike) variant? Adding
this attribute to a work's license results in a "copyleft" license for the work. This means that a work
derived from a one with a" CC BY-SA" license must be redistributed under the same type of "CC
BY-SA" license. It is not possible to redistribute such a work under a license with attributes such

as "NC", "ND" or under a completely different license.

The familiar © symbol has no legal meaning for a long time, and more likely it just informs that

the work is subject to "some" type of copyright.



8.5 Licences for software source codes

Creative Commons licenses are intended for audio visual or text-based works and are not suitable for use
in programming products. For these, the integration into other entities and the subsequent licensing and
distribution of the original content under a different licence, and the use of parts or outputs of the work,

need to be addressed.

There are many types of licenses that allow you to distribute and use the software source codes. Many
differ in specific terms. One of the less restrictive and one of the most popular is the MIT (
Massachusetts Institute of Technology) software license. It is not a copyleft license, so it is possible to

distribute the resulting work under another license. However, this license also has its own terms of use.

Popular copyleft licenses are e.g. GNU GPL (GNU General Public License) [13], which ensures that
everything contained in the creator's work will bear the original creator's attribution and must be
distributed under the same or compatible license. Attractive? Only until you find out that as

a programmer you can't use existing source code libraries, because those libraries are released with an

incompatible license for your work, and you have to reinvent already invented.
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Fig. 12. Source code license



8.6 Suitable licences for OER

As mentioned in Chapter 1, OERs are intended to be open for modification and use in future works.

Therefore, it can be concluded that the "ND" version of the Creative Commons licence is not suitable.

The "NC" variant is not an issue and it is up to the author to allow the monetisation of his material by

a third party or to deny this option entirely. Principally, the OER should be available free of charge.

The most suitable variants for OERs are "CC BY", "CC BY-SA", "CC BY-SA-NC". For software
packages, there are the MIT or GNU GPL licenses.

It is also possible to create an OER that consists of different objects, with each object having a different
license that is compatible with the Open Educational Resources license. These licences are often

incompatible, so it is not possible to distribute the resulting OER as a single unit with a single licence.

Interaktivni prvek

Interaktivni prvek

Things to remember:
¢ not everything on the internet can be republished,

e Creative Commons licenses offer a wide variety of options, and each author can arrange

the license in a way that suits them,

e when using a Creative Commons licence, the author must always be attributed (except for
the CCO licence),

¢ not all CC licence packages are suitable and applicable for OER.

Check the license option that does NOT belong in the Creative Commons license set

QO Attribution

QO Share-Alike

O No Derivate Works
(O Noncommercial

O Ask for Use


https://techpedia.eu/projects/Dit4ll/197/html/ip/10/
https://techpedia.eu/projects/Dit4ll/197/html/ip/11/
https://creativecommons.org/publicdomain/zero/1.0/

The GNU GPL license for computer programs is

O "copyleft" license
QO license restricting commercial use
QO license ensuring that the work cannot be freely shared on the internet

QO license ensuring that the work cannot be freely modified without the author's consent

The YouTube license also allows you to share the work under the Creative Commons license

O BY-SA
O BY-NC
O BY-SA-NC

O BY



CHAPTER 9

Dealing with OER in practice

OER handling can be divided into two main aspects. The environment in which OER is used and the
content of which it is composed. The environment provides a user interface and comfort in using OER.
These include the ability to create notes in the text, create bookmarks, search through the material, view

the content of the material, view lists of abbreviations, images or track the progress through the material.

The OER itself is composed of individual content blocks - text, video, audio, elements for verification of

understanding.

Interaktivni prvek
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9.1 Texts

It is advisable to follow a structure when preparing a longer educational text. Such teaching material is
divided into chapters, sub-chapters, headings and blocks of text with specific educational relevance. This

structure makes the text easier to read and helps students with visual memorisation.

As an educational block, it is imaginable to have definitions, explanatory notes, interesting facts,
illustrative examples with solutions, various lists of e.g. advantages and disadvantages. These blocks can
be graphically separated from the text, most often by highlighting the text, frames, or accompanying

symbols.

Shorter units with examples are more suitable.

2.3 Vzorkovaci teorem

Hezivisle na sobé americky matematik a elekirotechnik Claude Shannon a sovétsky radiotechnik Viadimir
Alexandrovie Hotéinikoy matematicky dokdzali, fe k pfenosu signalu postadi pfenést pouze omezeny pocet
jeho okamatych hodnot bez riraty informace. Ma zakladé toho byl fformulovan tzv _&ﬂlmnjﬂﬂlﬂlhﬂﬂ
teorém o minimaini vzorkovaci frekvenc). Amencky vedec v oblastl zpracovani signald Svédskeno plvoduy
Harmy Nygquist formuloval nezavisie na Shannonovi a Kotéinikovi v téde dobé stejnou podminku na minimaini
vzorkovaci frekvenci Zavedl také pojemn polovitni vzorkovaci frekvence, klerd je poimenovana jako
Hyquistova frekvence

Dale uvedeme definici vzorkovaciho feorémuy

Viorkovaci teorém udava, fe minimaini vzorkovaci frekvence f, spojitého signale musi byt minimainé
dvakrat vetEi nef nejpvyisi pfendbena frekvence f.. obsafend ve spojitém signdlu =, () , tedy:

Fo = 2fmaz .

Dodrieni vzorkovaciho leorému je nuiné pro bezproblémovou rekonstrukci spojitého signalu 2 jejich wzorki,
jinak se pfi pfevodu zpét na analogovy signal mohow v disledku aliasingu objevit frekvence, kieré v ném

pivodné nebyly
& g8C (]
Wybene sprivné phifazeni
Jv = fimax Vybere vaorkovaci teorém —

Vzorkovaci teorém Viyberte vzorkovaci teorém =

fv = Ifinax Viberte vzorkovaci teorém —
Jv < Jfmax Vzorkovaci frekvence v a maxmmalni frekvence ve spojitém
fir = Mimax signile fimar

Vyberte vaorkovaci teorém TH—

Zkontrakj feseni |

Vzorkovaci feorém poudiva nejvyisi prenasenou frekvenci signalu f,.. . Edstuje fada signall, u kterych
neni maximaini pfenafend frekvence patma. Jako pfikiad mule sloudit zpracovani FeCovéno signdlu nebo
zpracovani obrazowych, seismologickych a dalSich signald. V takovéem pfipadé musime pfed vzorkovanim
poudit filtr doini propusti, kKery omezi maxamaini frekvenct signalu. Nazyva se fka antialiasingovy filtr. Ten
nedovoli, aby e do vzorkovacino obwodu dostala wwisi frekvence. Plipomenme, Ze antialisingovy fiir je
analogowy (nebo spinany), v Edném pfipadé nemlde byt digitdini. Vzorkovacl teorém je odvozen pro
ideaini antialiasingovou doini propust, jak je znazorméno na obragky 12 a). ideaini filtr jo pouze matematicka
fikce. Redina dolni propust je Znazoména na obrazky 12 b). Mezi propustnym a nepropusingm pasmem je
tzv. pFechodové pasme fr = f, — f, . Keré vySuje vaorkovac kmitodet f, > 2fp.. + fi - Cim wy3Si je
rad fitkru, tim uZSi je pfechodove pasmo.

Fig. 13. A sample text with the definition of the educational parts (Retrieved from VOV)



3 Other Cantral SyStems

Distributed Control Systems (DCS) are large process control systems PCS (Process Control
Systems - also used as synonyms), which began to be used in the &0 years with the advent of
the first control computers, which represented the numerical solution of the centraized control
of large technological systems such as chemical processes, power plants, etc. They were built as
suitable centralized solution,

9 Some DCS systems are speclalized, some are, however applicable in more areas. Exceptions are
control systems, where extremely high demands on safety and reliability of the control system.
Highly secure and reliable systems are very expensive and therefore not deployed where it is not

absolutely necessary. These systems are characterized by strict hierarchical construction with
three levels of control that is bottom-up:

+ Sensors level - sensors, actuatars

# Level of the first control (technology control and regulation)
= Operator level

» Superior level

In any case, however, still represent a large DCS control system with only a high degree of
reliability in areas where it is necessary to treat alarge number of inputs and outputs of varous
types and where reliability and security is absolutely categorical requirement. Their advantage is
also the compactness of the system.

Fig. 14. A sample text with the definition of the educational parts (Retrieved from publi - Cerveny)
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9.2 Images and videos

Images are a common part of OER.
Images can be divided into two basic types:
e vector (schematics - most often in SVG format),

e raster (photographs - most often in JPG, PNG, GIF format).

9.2.1 Vector images - diagrams

When creating schematic images, consider using vector graphics. It allows magnification and (in some
cases) sharpen lines (does not blur smaller elements when compressing or displaying raster images).
When creating multiple images in one OER, it is advisable to maintain their uniformity, i.e. colour, font

sizes, types of graphic elements (arrows, line strength, etc.).

9.2.2 Raster images - photos

For photographs, it is advisable to maintain:

o sufficient resolution (too low resolution reduces image quality),

not too high resolution (large image size),

suitable composition,

motif (what is in the photo),
o technical quality (sharpness, brightness).

The choice of the image size depends on its content. For example, to describe a larger entity, we do not

need to see much detail.

The use of illustrative images serves as a supplement to a more complex text. These images are intended
to evoke an atmosphere and to bring the topic closer to the foreground or, on the contrary, to lighten the

topic.

Images can also be taken from other sources, but copyright and licenses must always be considered. You
can find freely available online image galleries that offer a large number of images with appropriate
licenses (e.g. CCO) or CC BY(-SA) licenses.

Example of image galleries with Creative Commons licenses

e https://pxhere.com/ (license CCO)



https://creativecommons.org/publicdomain/zero/1.0/
https://pxhere.com/
https://creativecommons.org/publicdomain/zero/1.0/

o https://www.mediawiki.org (various licenses, often CC BY-SA license)

9.2.3 Basics of image composition

Image composition applies especially to images (photos) and video. When creating diagrams, we try to

cover the image evenly.

9.2.3.1 Landscape or portrait?

It depends on the intended use. In the past, video was essentially landscape-based, based on the habit of
playing video on TVs, monitors, and projection screens. Nowadays, when social networks (e.g.
Instagram, Facebook) are widely used and videos are displayed on mobile phones , which are, on the
contrary, portrait-oriented , this rule is no longer completely valid. The determining factor is which

device we expect to be viewed most often by the user.
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Fig. 15. Viewing video in landscape or portrait?

9.2.3.2 Where to place the object in the camera lens

The basic options for placing an object in a photo or video are:
e to the centre,

e to the golden ratio.

Golden ratio

We can simply imagine it as a position in the picture that gives us one of the best looking positions
in the picture. The golden ratio comes from nature and its application in mathematics and
geometry. It is used very often in art and for a very long time . The first mention of the definition

of the golden ratio comes from the Greek mathematician Euclid. Geometric construction of the

golden ratio.



https://en.wikipedia.org/wiki/Golden_ratio
https://en.wikipedia.org/wiki/Golden_ratio

Fig. 16. The simplified design of the golden ratio

The simplified - practical - concept of the golden section is to divide the image into thirds:
vertically and horizontally.

Interaktivni prvek

An object placed at the intersection of these thirds seems to be the best.

If we have an object (person, subject) covering a large part of the image area, we choose to place it

in the centre.



https://techpedia.eu/projects/Dit4ll/197/html/ip/14/

When shooting or filming a person who is not looking directly into the camera, it is advisable to
place the person approximately one third of the frame and always so that they are looking in the

direction of the image.

9.2.3.3 Image cropping

A person should not be cropped at the joints, i.e. ankles, elbows, neck, etc.

Fig. 17. Improper cropping of a person



9.3 Shooting video with a person

In a short video, we choose one shot from one spot. For a longer speech, at least two shots from different

angles. The scene can be completely without camera movement.

Video 4. Example of multiple shots when filming a person's speech

9.3.1 Background of the shot and depth of field

When filming or photographing a subject or person of the speaker, a shallow depth of field is often used -
the blurred background effect. Such a background does not distract, it only completes the picture and

places the speaker in the environment. The focus is always on the speaker's eyes.

When conceptualizing a shot, it is important not to omit the background. It is not advisable to create
shots against a completely blank uniform background (e.g. a monochrome wall). At the same time, care
should be taken to avoid various objects sticking out of the subject's head (such as a lamp, a tree, etc.),

especially in the case of human subjects.

Fig. 18. It is also necessary to pay attention to the background behind the photographed or filmed object.

9.3.2 Lights

Using intense light, the filmed person gets very sharp features. It is best to choose dim and diffused light.


https://www.vovcr.cz/getLink.php?type=video&id=vdIumZ6VBVU

Beware of the use of artificial light, it may interfere with image recording and lighting technology (e.g.
fluorescent lamps) - such light may flicker on the recording. At the same time, it should be considered

that artificial light is usually not pure white and has a yellow tinge .

When using artificial lamp lighting, a diffuser is used in front of the light.

9.3.3 Recording a longer continuous speech

Various teleprompters can be used to record longer speech to be fluent. You can use professional devices
(more expensive option) or you can do with an amateur solution. Professional solutions are most often
based on semi-transparent mirrors. For amateur solutions, it is possible to use, for example, a laptop. In
this case, choose one with a smaller diagonal at a greater distance with a larger font - this will limit the

visible eye movement when reading text from a device.

Fig. 19. Demonstration of using an amateur teleprompter when shooting video for this material



9.4 Video distribution and format

Videos reach a large data volume and it is necessary to address how the video itself will be distributed to
the user. There are two options: direct download or use one of the available video distribution platforms

(e.g. YouTube, Vimeo).

Direct downloading has the disadvantage of requiring its own infrastructure and the need to address
sufficient capacity of the transmission medium (transmission speed) to meet the demands of multiple
users accessing the video at the same time. Conventional website hosting services are generally not

optimised for video transmission and distribution of large data files.

When using third-party services, you should focus on the availability of the service and its capabilities

and conditions.

When recording landscape video, a 16:9 aspect ratio with Full HD resolution (1920 x 1080 pixels) at 25
frames per second is commonly used today. The video output format is most commonly MP4, AVHCD,
or MOV.



9.5 Audio recording

When recording audio, we often do not use an integrated microphone in the device and choose external
microphones (lapel, directional, headsets). Integrated microphones are often multi-directional over
shorter distances and can also record the noise of the device itself (zoom, focusing mechanics of the

recording device, etc.).

For audio recording, the standard format is MP3 (MPEG-1 or MPEG-2 Audio Layer III), WAV
(Waveform audio) or format AAC. Sampling rate of 44.1 kHz or 48 kHz, two-channel recording (stereo),
16 bits per sample.

Interaktivni prvek

To construct the golden ratio, we can use a grid in the camera to divide the image

QO into thirds
O into quarters

QO into fifths

Select the format for the video

O MP3
O MP4
O WAV
O AAC

O WMA

Select the format exclusively for audio

O MPEGI
O MPEG2
O MP4

O FLAC


https://techpedia.eu/projects/Dit4ll/197/html/ip/15/

CHAPTER 10

Interactive elements

Texts, images and videos can be described as passive elements. The user is only a consumer of the
content and does not have to develop any targeted activity of his own. The ability to remember
information conveyed in this way is not very high (10 to 15% is reported for reading text) [14, 15]. To be
more effective, OER can include activating elements where the user develops an activity and the learning
impact (memorization) is higher (most people remember up to 80% of the information they consume)
[14]. Such designed exercises can increase the clarity (illustrativeness) and test the application of the

acquired knowledge.

Interaktivni prvek

We can imagine elements of various kinds. From simple ones such as tests, filling, matching, sorting,
splitting, to complex ones such as active images, various interactive games, 360° videos, 3D objects or

virtual reality.

Various types of objects, such as images, audio and other media can be used within the interactive
elements. For example, it is possible to assign images, select a response according to the sound being

played.

Interactive games are already complex and challenging to create. It is one of the most entertaining
methods for students. The disadvantage of such a game is the traceability of specific information. With
a similar effect, there are also elements of creation in virtual reality that focus on memorization through

experience.

Checking questions in the form of tests are used to quickly check the comprehension of the text. Quizzes
with one or more possible answers are the most common. Some learning environments also allow for
scoring results for the whole ODZ. A modern trend in education is so-called gamification, which means
the introduction of game elements into education. This includes, for example, completing different tasks,

achieving levels, collecting experience, badges and rewards.

In this material you can find some examples of the interactive elements and at the end evaluate whether

you better remember what you have learned with the elements.
Examples of third-party interactive exercise sites are:

e https://hSp.org/

e https://quizlet.com/

o https://hotpot.uvic.ca/



https://techpedia.eu/projects/Dit4ll/197/html/ip/16/
https://h5p.org/
https://quizlet.com/
https://hotpot.uvic.ca/

Some of these elements can be integrated directly into larger learning units or used separately.
Incorporating elements directly into ODZ is more technically demanding and licensing restrictions need
to be considered. Making elements available on external sites often requires a user account for these

services, which can be a barrier for many users.

One of the most demanding environments for the preparation and implementation of interactive elements
is the virtual reality environment. Today you can find several educational games (mostly in the field of
health, history) which are available for free. The prerequisite is the possession of a virtual headset

(virtual reality glasses, controllers).

Video 5. Using virtual reality for education

o insial Sieom

@) sTeEAM

Your Sdore Mewar & Mobewarity Cabegories Points Shop Hewes Laks

Mew Search Features!

webar sapech larm o lag

BYL
Virtul Campus

ar
¥ T O EGTFT

FIRE SAFETH

|
o - o
¥ HOT WORK-)

. a1

TADGUT

o)

Fig. 20. Steam store screenshot with free tutorial games (
https://store.steampowered.com/search/?sort_by=Released DESC&force infinite=1&maxprice=free&tags=1036&vrsupport=401%
2C102%2C201&snr=1 7 7 240 7&page=1)



https://store.steampowered.com/search/?sort_by=Released_DESC&force_infinite=1&maxprice=free&tags=1036&vrsupport=401%2C102%2C201&snr=1_7_7_240_7&page=1
https://store.steampowered.com/search/?sort_by=Released_DESC&force_infinite=1&maxprice=free&tags=1036&vrsupport=401%2C102%2C201&snr=1_7_7_240_7&page=1

Another - quite sophisticated - option is the use of augmented reality. This means that real scenery (e.g.
an engine or a landscape), which is captured and displayed on (e.g.) a mobile phone, is enhanced by
additional elements (the names of individual components are added to the captured image of the engine,
or the names of important mountains, ponds or other significant points are added to the captured

landscape).

The OER does NOT allow

QO free use of the work
O the possibility of changing the work

QO the right of the author to choose where the work may be published

Identify the characteristics of a well-designed, more complex educational text

(O contains a list of abbreviations
O highlighting parts of the text

QO searching options

What CANNOT be considered an interactive element

O test

O hyperlink

(O matching of terms
O word completion

QO element of virtual reality



