
European Vocal Pedagogy - Digital Resources Technology
Closing session of the Leonardo da Vinci Partnerships Programme

Helsinki, june 6 - 10, 2012
by Sarah Algoet, vice-president of Evta-Be

During this very interesting conference, we mainly focussed on using digital resources in vocal pedagogy. 
Nowadays, digital science offers us a number of tools that allow us to take vocal coaching into the 21st 
century. These tools give us visual feedback about the sound the singer we are teaching is producing. It’s 
like a mirror with a lot of extra fancy features... And we all know how important a mirror can be in the 
teaching studio! But how do we use the tools effectively without getting lost in our computer? We have 
studied spectrograms, power spectrums, electroglottography, technologies to measure subglottal pressure 
and teaching through for example Skype. I will now mainly talk about spectrograms and power spectrums.

Musical sounds are the result of a compilation of related frequencies with different amplitudes, that occur at 
the same time. Harmonics are the additional vibratory frequenties (whole-number multiples of F0). We call 
the first harmonic the fundamental. The following harmonics are also called overtones. So, the first overtone 
is the second harmonic

According to the Source-filter theory, the spectrum of those harmonics are adjusted by the formants, the 
resonance of the vocal tract. You can compare the function of the formants with the amplifier and tone 
controls of a stereo. 
VIDEO: http://www.youtube.com/watch?v=gyd4s5h19CM&feature=youtu.be

The first and second formant determine the vowel. The third, fourth and fifth formant determine the color and 
projection of the sound. A harmonic in the vicinity of a formant will be amplified, the others won’t. Articulation 
and the shape of the vocal tract influence the resonance. For example, opening the jaw increases the 
frequency of the first formant. 

This is the reason why classical singers are quite incomprehensible in the high part of the voice. In order to 
obtain the desired sound, they have to adjust their vowels!



Power spectrums show us the harmonic partials at one moment in time as a peak. We can derive 
information about how the singer adjusts the formants by changing the shape of the vocal tract. 

Spectrograms show us the energy of harmonics that are present in the sound, over a specific period of time, 
as a color. You can choose broadband or narrowband. We can derive a lot of information about:

- timbre (dark, light,...)
- fundamental frequency (Is the intonation correct?)
- vowels (Does the singer pronounce them correctly?)

VIDEO: http://www.youtube.com/watch?v=YEUZqKJQyQI&feature=youtu.be
- fonation-type (aspirated, pressed,...)
- effects like vibrato and vocal fry
- on- and offset
- acoustic efficiency (e.g. passagio)

VIDEO: http://www.youtube.com/watch?v=b-acWQ9-RbE&feature=youtu.be
- frasing (legato and staccato)
- and so on...



One of the big perks of this technology, is that we can work on the famous singers formant with a visual tool. 
Bringing the third, fourth and fifth harmonic closer to each other by adjusting the shape of the vocal tract, 
enables a male classical singer to be audible over a symphonic orchestra.
VIDEO: http://www.youtube.com/watch?v=HgLlA4zXqPA&feature=youtu.be

A downside is that it is much easier to work with this tool with male singers, as they have a a lot more 
harmonics than women.
VIDEO: http://www.youtube.com/watch?v=Uej2vexU2rA&feature=youtu.be

I would also like to share this video about spectral filtering. I have no idea how to use it in the teaching 
studio, but it is too much fun not to show it to you ;o)
VIDEO: http://www.youtube.com/watch?v=10aWrm6tm_Q&feature=youtu.be

These are a few programs that show spectrograms and / or power spectrums:
- Wavesurfer (free)
- Praat (free)
- RTSect (free)
- Sing & See (paid)
- VoceVista (paid)
- Sygyt (paid)

Why are these technologies so useful in the teaching studio?

- First of all, it is a great tool for students that learn visually. If the singer can’t hear the difference between a 
desired and a non-desired sound, the teacher can show it for example on a spectrogram.

- It objectifies sound. “It creates a virtual space for discussion. We agree or disagree with the image, not with 
the person.” (Warren - Kretschzmar)

- It clarifies the difference between vocal function and artistry.

In Helsinki, we have talked about a lot of important things to keep  in mind. These are the ones I believe we 
must be most apprehensive for.

- Visual feedback technologies will never replace the teacher, verbal information,... They complement each 
other! The technology underlines information the teacher is giving, and thus increases the credibility.

- It is very important that the teacher understands the technology very well and knows how to work with it. 
Otherwise you will only lose valuable time during the lesson.

- The singer is in the teaching studio to sing. Not to look at a computer screen all the time. Use the visual 
feedback to underline or explain something, and go on with the lesson and the artistic goals.

I have really enjoyed attending this conference. However, there’s still a lot of work to be done. One of the 
things that frustrated me, was the fact that a lot of the lectures and workshops were applied to classical 
singing. I’m sure that teachers of non-classical styles can use this technologies too, but I still don’t have a 
clear view on how to do this. Unfortunately, some of the lectures ended in discussions about “good” and 
“bad” singing, as some of the particiants didn’t have an open mind (yet). As some people read the visual 
feedback with a clear preference for classical singing or non-classical singing based on classical 
preferences, some of the conclusions were too narrow-minded.

It’s clear that we need to open our minds to new techniques and styles of singing. Science has proven us 
enough that we can produce a lot of sounds in a healthy way. Let’s not mix artistic preference with healthy 
technique. However, I am very happy to have also met a lot of people that did have an open mind! So, in 
conclusion: Digital technologies are a very exciting new tool in our teaching, but they still have to be 
investigated and experimented with further. I’m so much looking forward to the future!

To end with, a few more interesting videos:
Muscosa Vocal Folds: http://www.youtube.com/watch?v=yv3T8D91Pgk&feature=youtu.be
Subglottal Pressure: http://www.youtube.com/watch?v=BqaIURzA71w&feature=youtu.be
Subglottal Pressure: Stacc. & Arpeggio: http://www.youtube.com/watch?v=FSjCGQu8YzE&feature=youtu.be



Sources:
I have used information, quotes, pictures and videos from lectures from the following persons:
- Filipa Là
- Michael Buttner
- Norma Enns

Members of Evta-Be have access to the pictures, pdf’s and video’s of those lectures on the reserved pages 
of the website http://www.evta-be.com.
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Formants, Harmonics,...

Norma Enns teaching via Skype, with 
the aid of visual feedback technology

Filipa Là - Reading Spectrograms



David Howard - Giving us an 
interesting lecture about acoustics via 
Skype

Michael Buttner - Acoustic Properties of 
the Vocal Tract


