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Executive Summary
The overall aim of the NEStOR project is to create a flexible, multilingual, modern and attractive
medium, a Web Radio, through which transnational educational cooperation across Europe will be
facilitated. In order to support this, important studies will be carried out on the European education
policy dimension, the pedagogics and also the need to foster media literacy to schools. It will provide
a Web Radio, safe and user friendly even for students with special educational needs; it will be
enriched with interdisciplinary teaching materials for school education at a European level; it will be
integrated in modern educational requirements. The project will provide the educational community
with the necessary tools for the cultivation of communication skills, participation of every European
learner to a public radio program and the exchange and dissemination of cultural elements through
the Student Radio. The NEStOR project will highlight the European dimension of the existing
“European School Radio” (http://www.europeanschoolradio.eu), which has been operating in
Greece for the last six years with great success.
The aim of this report is to outline the deliverable that was developed as educational material on the
NEStOR portal, which addresses to students in secondary education, or even teachers, in order to
gain knowledge on the radio production process. An online self-paced course with the title “Manual
on Software for live and recorded radio shows” is available to NEStOR users free. The curriculum
includes the Software “Audacity”, “Mixxx”, “BroadcastMySelf” and “Mp3 Skype Recorder” enriched
with multimedia content (videos and pictures) and worksheet for the radio production.

Scope
The present document is the Deliverable O4 Educational & Support Material, Activity 3, Task 3- 4.
“Instructional manuals about the process of making a radio production”. It aims to support each and
every possible user of the application, giving the basic but sufficient information on the software for
the radio production, whether it is a pre-recorded show or not. The online course is detailed both in
theory for audio recording and editing and in practice. It is also translated in Greek Language,
because of the large network of schools that broadcast on the European School Radio.

Audience
The intended audience for this document is the NEStOR consortium (including school partners), the
NA Agent (IKY), the European Commission, and the public interested in this project.
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1 INTRODUCTION
The document attempts to analyze in optical manner all the educational material for students in
secondary education from the partner schools in NEStOR, or even the teachers, on the subject for
Radio production. Even though the manuals do not address to professionals in the field, the result in
radio products by amateurs, using the guidelines from the course, would be on a very high level. The
NEStOR users can gain knowledge in audio recording and editing with simple and free tools,
available on the internet.
In order to create and publish the Self-Paced Online Course “Manual on Software for live and
recorded radio production”, we followed the next steps according to NEStOR technical proceedings.
Task 3: Design the content (units and texts), Create multimedia material (videos- tutorials and
worksheet with screenshots).
Task 4: Upload and publish the educational material, using a wordpress plugin called “Learnpress”
and its add-ons.
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2 TASK 3: “DESIGNING THE CONTENT”
2.1 TITLE
Manual on Software for live and recorded radio shows

2.2 COURSE DESCRIPTION
The basic skill of each radio producer on internet radio is to know how to use the software for sound
processing and audio transmission over the Internet. Running the live broadcast requires
microphone readiness and speech handling experience, while the software we recommend to use in
this case is not difficult to use. On the other hand, preparing a recorded broadcast can provide
security for error handling when speaking, but processing and mixing sound requires knowledge of
the software.
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2.3 OBJECTIVES
The aim is to:







Become acquainted with Audacity audio editing software
Be able to record sound, process sound and mix using appropriate filters
Meet the Mixxx broadcast software
Make a live broadcast with Mixxx having the necessary settings
Record an interview with the mp3 skype recorder
Discover features of BroadcastMySelf

2.4 CURRICULUM
2.4.1

Recording and editing the sound

2.4.1.1 Audio processing
Audio processing follows recording and is the second key factor in the quality of the sound effect.
Since it is a radio broadcast, the sound that needs to be edited is voice rather than music. The reason
is that music in a radio production comes from a song as a final product, while voice recording is the
original material that needs to have a satisfactory acoustic result and at the stage of mixing the voice
with the music is combined to create the show. Here we list the types of sound processing applied to
music production and the filters used to achieve



Bandwidth Edit

To get a proper recording without “blowing”, we need to set the correct recording level. The filters
used are: Compressor, limiter, expander, gain

Compressors and limiters are processors of a body’s dynamic range. It is the artificial processing that
differentiates the dynamic range of a signal so that the points with the highest level decrease to a
level similar to the lowest points. The function of a dynamic range processor is to automatically
adjust the gain of the signal according to a predetermined ratio, depending on the fluctuations of
the incoming signal level.

Two basic commands on the level are amplify and normalize. The amplify selectively defines the
level increase (in dB). The normalize command allows you to select a maximum level and increases
the level of the level selected up to this point. Applying the command at 100% across the soundtrack
will raise the level proportionally until the higher points of the waveform do not exceed the limits of
the system, avoiding clipping.

Additional level related filters are also fade-in and fade-out. At first, the volume of the selected
sound is initially suppressed and gradually reverted to its original level. The transition lasts as much
as the selected part of the sound. With the fade-out command it’s exactly the opposite. When this
2016‐1‐EL01‐KA201‐023575 © NEStOR Consortium
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process is done on two different sounds on different slopes by applying fade-out to the first and
fading-in to the second and placing their waveforms on the time axis with the appropriate scaling,
the cross-fade effect is created, the first the sound “fades” progressively into the (progressive)
beginning of what follows. The way in which progressive sound is impaired and vice versa can be
checked linearly or logarithmically. In the first, changes are made evenly, that is, at the same rate of
reduction from the beginning to the end of the portion of the selected waveform, while in the
second the changes are accelerated as we approach the end of the selected segment.



Spectrum processing

Individual frequencies are adjusted by equalizing. The filters used are: EQ or equalizer. Equalizers are
digital effects that affect the spectral content of the sound, that is, the sound level at specific
frequencies such as High / Low cut. The filters cut all frequencies above (High cut) or lower (Low cut)
from their cut-off frequency.

In the case of radio broadcasting and sound processing, interest is focused on speech. The human
voice signal is located in the frequency range from 500Hz to 4kHz, so the other frequencies do not
have useful information. Thus, by cutting off the low frequencies up to 200Hz, a number of bugs,
bugs and sounds are being removed from the devices that do not offer speech recording. Still in
many cases frequencies above 4-5kHz may also contain unwanted sounds. In this case, it is useful to
consider the cut-off of frequencies in this area.



Deceleration refers to the reduction or deletion of frequencies that act as noise, that is to
say, as continuous sounds that do not contribute to the desired acoustic result. Such sounds
can be a disturbing high frequency noise, environmental noise from recording, tape noise, or
humming from power cables. Functions that perform silencing are typically found in the
application mentions of noise removal or noise reduction.



Processing in time

The filters used are: Reverb (artificial reverb), delay (additional repeat), eco



The reverb filter uses processing algorithms to delay the signal. Reverberation is in essence a
series of random (space-based) attenuated reflections of the signal.



With the eco filter, in addition to the extra repeat, the complexion changes.



Editing tonal height

2016‐1‐EL01‐KA201‐023575 © NEStOR Consortium
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The filter used is: pitch shift



Edit placement in the space (stereo)

To achieve stereo, pan is used on each recording channel.

More about editing audio can be read from the following links:
Audacity. Digital Audio Fundamentals. http://manual.audacityteam.org/o/man/digital_audio.html
Hass, Jeffrey. Introduction to Computer Music. 2013.
http://www.indiana.edu/~emusic/etext/toc.shtml

2.4.2
2.4.2.1

Audacity Software
Download and create a radio spot with Audacity

You can use any audio editing tool to create, edit or edit radio broadcasts. However, in this lesson,
free open source software, Audacity, is proposed.
Audacity is a remarkable open source digital audio editor. It is inter-systemic, that is, it can be
installed
and run on various operating systems, is available for free and lacks capabilities compared to the
corresponding commercial applications. It works with multiple audio tracks, provides full audio
processing capabilities (silence, copy, trim, split, duplicate, tone generator, multiple effects (amplify,
bass boost, echo, fade in / out, reverse, reverb etc.) is expandable with the plugins it uses.
Audacity is a software that manages digital audio waveforms. In addition to recording sounds
directly from the program, it has the ability to import audio files of various formats, including WAV,
AIFF, MP3 and Ogg Vorbis. PCM formats of 8, 16, 24 and 32 bits can be imported and exported.
You can download it from http://audacity.sourceforge.net/

Create a radio message with Audacity
You have installed the Audacity software and it’s time to get to know its surround capabilities about
recording, editing and mixing.

In summary, some of Audacity’s features in audio editing are:


Cut, copy, paste, delete, silence, duplicate, split,



Plug-in effects apply at any point in a sound
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Built-in volume envelope editor.



Adjustable spectrogram track view mode



Frequency analysis window for audio analysis applications



Custom play rate for each track, which is sampled again at the project sampling rate.



Simple to complicated alignment operations for tracks and track groups

You can consult the following Guides: www.audacityteam.org

Worksheet “Recording and editing with the sound editor Audacity”
Using Audacity software, you have the option to directly record the text of your radio spot
on the tool’s desktop. To do this, double click on the Audacity icon on the
home
screen of our computer and open the program workplace shown in the
image below.

To start your recording session, press the round red button from the main buttons line
located to the left of the screen.
When you finish, press the “stop” button (yellow
square button) and listen to your recording by
pressing “play” (green triangle button). Then
you can import the soundtrack that you want to
be heard along with your message. In order to
achieve that follow the next steps:
- Left click on “File” and from the menu
that opens select: Import - Audio. It then opens a
window from which you can select the music
piece you want and you have already saved on
your computer. Double-click on the track which
then appears on the Audacity desktop
underneath your recording, as in the picture
below:
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-

Editing Process
-

-

Now you can edit the two pieces (recording and sountrack) together to produce a
single spot with words and music. First you can notice that the music track is larger
than the recording of your radio message. You may also want not to start both at the
same time (recording and sountrack). Music usually starts
and shortly afterwards the words come in. So perhaps you
want to move your recording to the point of music that you
want it to be heard. The tool that will help you with this is the
square button with the double arrow. You left click it and
then go to the track with the recording and move it with your
mouse wherever you want the be heard according to the
sountrach you have selected.
Then you can lower the volume of the soundtrack so that your recording can be
heard more clearly. You can do that by using the “Envelope Tool” button (the button
with the two triangles and the blue line between them). When you left click it you
can see that the pieces (recording and sountrack) on Audacity’s workplace get a thick
blue line at the top and at the bottom. If you move this line with your mouse you will
notice that it narrows the whole piece of music (i.e. it reduces its intensity). After you
have reduced the intensity as much as you want in order your recording is heard
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loud and clear, you can select again with your mouse a point of the
soundtrack’s blue line that is before your recording and you can
redefine its original range. You can do the same for the music after
your
recording. The outcome of this action is a lower intensity soundrack
while your recording is played and a normal intensity soundtrack when no
recording is heard. Now your workplace looks like this:

-

Click the “play” button to listen to the result of your effort.
Now, it would be nice to remove the piece of the soundtrack
that exceeds the time you want your radio spot to last
(~1:30’). To achieve that left click on the “Selection Tool”
button (the one with the “I”) and using your mouse select
the piece of soundtrack that you want to cut (left click and
drag the mouse over the soundtrack).

-

You can see now that the piece you have marked
has become gray. You can now remove it by
pressing the Cut button (the one with the
scissors). After removing the unnecessary piece of
soundtrack you can make it "finishes" more
smoothly. To achieve this you should select a piece of music just before the end (leftclick and drag the mouse) and then select "Effect" from the top toolbar and choose
“Fade out” from the drag drop menu. This option reduces the volume of that
particular piece only.

-

If you are happy with the result you can now save your radio spot. To do this left
click the "File" button and select "Export Audio" from the opening menu. In the
window that appears you can give a name to your file, choose which folder in your
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computer you want to save it and finally to save it. Be careful to save it in mp3 form.
After clicking "Save" a window appears with the warning that “the two tracks will be
mixed into one”. We press Ok to move forward and then a new window appears
where you can fill in some information about the radio spot you’ve created (such as
the Artist, the title of the track, etc). You fill in what you want (it doesn’t matter if
you left it empty either) and then click "OK". Your mp3 file is saved in the folder you
have chosen in the previous step and you can hear it in its final form
Note: The features described here are just some of the features provided by the Audacity
Audio Editor. As you gain experience, you can use more and more features. You can
discover a lot if you browse tutorials and videos on the official page of the software:
https://www.audacityteam.org/
Audacity manual: https://manual.audacityteam.org/

2.4.3
2.4.3.1

Mixxx Software
Download and live broadcast with Mixxx

Mixxx software is a digital DJ application that allows users to mix songs live or record a radio
show(mix). The application supports MP3, FLAC, OGG and WAVE sound types and includes
compatibility with DJ MIDI controllers. Installing and using the application is very simple.
Installation
You can download the installation files here. In the compressed file you will also find a text with
Instructions. You can also watch the video below to see how you can successfully complete a
complete Windows software installation and discover its environment.
Live broadcast
You can explore the interface and live broadcast your show very easily.
2.4.4
2.4.4.1

BroadcastMySelf, Mobile application
Live broadcast from smartphones

Streaming servers work with source clients software / applications to broadcast a radio program, be
it recorded or live.

One of the options is BroadcastMySelf, an Android Application that can collaborate through both
popular streaming servers, Icecast and Shoutcast, in the radio program automation software, and
live their voice while playing music.

Automation software, Airtime and Jazler, also collaborate with BroadcastMySelf and through their
streaming server, receive the stream from a live broadcast of a producer with BroadcastMyself.
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BroadcastMySelf is a free app from Google Play and offers a very simple interface. However, it is
necessary for the settings to be complemented with live streaming data for the streaming server of
the particular Internet radio.

https://play.google.com/store/apps/details?id=sa.broadcastmyself

https://sourcefabric.booktype.pro/airtime-25-for-broadcasters/smartphone-journalism/

2.4.5

Mp3 Skype Recorder Software

2.4.5.1 Take an interview online and keep it in audio file
In case you want to get an interview from a guest and there is no possibility to live, then there is the
option to make the process online through a Skype-conferencing software and record it. The
recording of the conversation can be done with a free software called mp3 skype recorder. The end
product is recorded as an mp3 audio file, which can be improved after editing in audio editing
software and added to a recorded broadcast or streaming a live broadcast between the song list.
The software can be obtained from the page: https://voipcallrecording.com/

Settings in recording quality
The mp3 skype recorder interface allows you to select the desired sound quality:
MP3 Recording_settings
Sample rate is the number of samples taken per second. It is calculated in the frequency unit, ie Hz.
Options 16000 and 44100 are the most popular. For best recording quality, the maximum value is
recommended. 44100 Hz
Bit rate refers to the number of bits processed per unit time. It is measured in kilobits per second. A
high transmission rate means a larger file size and better sound quality. However, even the low
transmission rate is satisfactory for call / voice recording. We recommend that you use 32 or 64 Kb.
Mode. (Function) There is a choice of mono and stereo.
Stereo – In a stereo track, your voice is recorded on a channel and the second person’s voice on the
other line is recorded on a second channel. Thus, one is heard in the left speaker and the other in
the right speaker. Make sure that both your speakers or headphones work well, otherwise you will
not hear one of the two speeches.
Mono – In a mono track, both voices are recorded on a channel.

2016‐1‐EL01‐KA201‐023575 © NEStOR Consortium

P a g e | 16

3 TASK 4 “CREATING THE ONLINE COURSE”

Picture 1 “Resources/eLearning/Manual on Software for live and recorded radio shows”

Picture 2 “Description and objectives”
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Picture 3 “Curriculum”

Picture 4 Unit “Recording and editing the sound”
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Picture 5 Video-tutorials for Audacity

Picture 6 Worksheet for the Audacity
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Picture 7 Video- tutorials for the Mixxx

Picture 8 “BroadcastMyself” Android application
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Picture 9 Mp3 Skype Recorder software
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reflects the views only of the author, and the Commission cannot be held responsible for any
use which may be made of the information contained therein.
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