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Abstract 
The paper presents the preliminary protocols and sessions designed and realized to evaluate the 
initial communicative behaviours and the willingness to be engaged of ‘extra-ordinary’ kids and young 
persons during the Land Your Voice (LYV) Project. At Politecnico di Milano and at Fondazione 
Sequeri Esagramma the LYV Project focuses on stimulating and improving prosodic skills of Italian 
young speakers with autism, intellectual and linguistic disabilities through the use of vocal, and 
technological mediated, prosodic storytelling sessions. 
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1 INTRODUCTION 
The following study is part of the Land Your Voice (LYV) Project [1] which focuses on improving 
prosodic expressiveness skills of Italian speakers with autism [2] and other cognitive disabilities. We 
observed reactions and behaviours of 27 boys and girls with intellectual and relational difficulties 
during technological sessions focused on the use of voice recording technologies. 15 boys and 12 
girls with genetic syndromes (as Down or Williams Syndrome) [3][4], high- and low-functioning autism, 
severe cognitive disabilities, or other problems that influence the communication skills have been 
involved. An individual preliminary session has been proposed to each of them, conducted by two 
experts: a theatre actor or a psychologist (both with experience in the field of disability) and a sound 
engineer. After each session a synthetic summary profile and a final report have been produced. The 
summary form has been useful to synthesize the general trend of the session and the person's issues 
and strengths: it includes the numerical assessment (from 0 up to 10) of different topics as, level of 
familiarity with technologies, engagement in single activities, management of multiple stimuli etc. 

2 THE PRELIMINARY PROTOCOL 
A preliminary protocol has been designed and used to evaluate the role of technological supports and 
feedbacks to influence the verbal and expressiveness behaviour of boys and girls. Following the 
Esagramma methodology [5] called EVA (Educazione Vocale Affettiva), voice activities and session 
contents propose an immersive storytelling environment [7][8][9] where high quality stuff are used, like 
professional microphones and advanced software. Activities are not adapted to individual cognitive 
and expressive issues: boys and girls face the session according to their possibilities and emotional 
mood. Experts adapt language and explanation in order to facilitate the understanding of the task, but 
the content of the activity remains the same for everyone. Activities are in an increasing order of 
difficulty, where difficulty is referred to the complexity of the task, feedbacks and involved sensory 
stimuli. As a result, if it is impossible to face an activity due keeping the attention in time or failing to 
understand the task, it is simply bypassed. As it will be seen in the results, complex activities (such as 
dubbing or pitch envelope visualization) were successfully performed by many of the participants, 
contrary to what could be wrongly deducted by diagnosis. We are aware each session was potentially 
tiring because dense of physical, mental and emotional activities. Choosing to condense too many 
tasks in less than an hour has been a practical compromise that allowed us to discover a global 
capacity of attention over time much higher than any expectation. 
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2.1 Methodology and session’s tasks 
Each session had a duration between 30 and 50 minutes and made up of 4 technical activities, 
organized as indicated in table 1. At the end of each session boys and girls have been asked to 
choose the favourite activities and to express a personal opinion about the possibility to repeat similar 
activities during the forthcoming EVA pathways. The Esagramma experts supported the 
expressiveness and the emotional performance of children and young people with disabilities thanks 
to the use of theatrical, multimodal and inclusive orchestral methods. The sound engineer supported 
them in recordings and dubbing, observing the global behaviours of the boys and girls from a technical 
point of view. The 27 boys and girls had different clinical conditions, constituting an heterogeneous 
group for diagnosis, cognitive and expressiveness levels. 

Table 1.  Session’s activities. 

 Activity Technology Speech modality 

1 
recording 
listening 

radio-microphone spontaneous speech 

speakers, closed headphones real/modified speech 

2 
recording 
listening 
visualization 

radio-microphone, Praat software 
guided speech 

speakers, closed headphones 

3 
recording 
listening 

stand-microphone 
spontaneous/guided speech 

speakers 

4 dubbing stand-microphone, projector cartoon “The Line” 
grammelot language 

Considering the activities listed in Table 1, let us note that: 

• During the first task we invited the person to switch ON or OFF the radio microphone and to put 
ON or OFF the headphones by themselves. 

• During the second task with the stand-microphone the boy/girl has been invited to position 
him/herself in front of the vertical high-quality microphone, speaking and re-listening. 

• The dubbing activity has been  made on the cartoon "The Line"1. The involved character speaks 
in grammelot [10] language, but his prosody [11] and actions are highly recognizable by 
intonation and gestures. The boy/girl has been invited to dub using meaningful sentences, to 
listen, to change, and re-listen his/her recording. 

• Visualization is particularly interesting improving intonation and prosody [12].  

2.2 Analysed skills and behaviours 
Globally, the activities composing the protocol have been useful to observe the main following points: 

1 Interest and involvement for sophisticated and structurally complex vocal activities. 

2 Physical management capabilities of microphones and headphones, including proper gesture 

3 Interest in personal vocal behaviour and emotional reactions in case of different expressions 
and vocal skills. 

4 Interest in the visualization of their own voice (spectrogram and intonation) and development of 
new prosodic competencies as a result of the graphical display observation. 

5 Interest and management capability of the voice during a simple dubbing activity. 

6 Management capabilities of complex and multiple stimuli (also when they are simultaneously 
presented). 

                                                        
1 “The line” by Osvaldo Cavandoli is an Italian cartoon invented in 1971. Quipos SRL, www.quipos.net 

2528



7 Attention tightness over time 

8 Propositional attitude 

3 RESULTS 
To observe the possible influence of technologically supported actions on a heterogeneous 
population, different assessments have been assigned keeping in mind the different subjective 
participants’ cognitive capabilities. 

At the end of the preliminary sessions, we collected 27 final reports. Each report describes the 
attitude, reactions and skills of participants and contains a summary edited during the session. Each 
summary is characterized by numerical assessments (from 0 up to 10) of these different topics:  

− global and single activity involvement,  
− interest in the used equipment,  
− posture and gesture during the different activities,  
− tasks understanding,  
− attention tightness over time,  
− influence of the video on general skills,  
− proactiveness.  

The engagement has been positive for all participants: just one boy has been frightened by the 
novelty. The stand-microphone injected the greatest enthusiasm followed by the headphones and the 
radio microphone. Headphones were the best known instrument, but in spite of that some boys 
refused to put them in a first step: isolation from the surrounding world seemed to make them more 
insidious. The stand microphone exerted charm on everyone but in particular on boys/girls with autism 
and younger children. 

 
Figure 1 – examples of activities 

2529



It was voluntarily the first thing they saw coming into the room and the most frequent endeavor was to 
unplug it from the stand, because of the easy association with the ice-cream microphone of popular 
singers. Posture was generally good or learned quickly, except for rare exceptions. A classical 
reaction from shy boys/girls was to ask the expert to show and do the task for him/her. 

3.1 Groups detected 

3.1.1 Awareness regarding vocal expressiveness limits 
A first important point to be discussed is the reaction boys/girls had listening their own recorded voice. 
The awareness regarding personal vocal expressiveness limits when compared with the expert 
performances could be easily observed. A division into two groups is needed: the one who loved  
his/her own voice and the one who did not .. 

The first group is composed by the majority of participants (21 of 27 participants): they have been 
fascinated by their own voice showing a reaction which varied from amazement and happiness 
(kinesthetic and vocal expressiveness) to structured pertinent comments. It has been interesting to 
note how the members of this group had problems in spoken language without being able to notice 
that. They seemed to be unable to compare the sound of their own speech with that of parents and 
other people without disabilities. 

The second group is smaller (5 of 27 participants) but indicative of an important and opposite 
behavior: its components did not appreciate the activity because they negatively perceived their voice. 
At the same time, they had different psychological reactions: one guy said that his speech is too slow 
(he did not believe he could improve it), another one ha been frightened without being able to express 
a more structured concept than rejection, the last three asked to use technologies to train themselves 
on different aspects (quality of the timbre, speed, intensity). 

Taking into account that even people without disabilities do not usually like their recorded voice, 
observed data and participants’ diagnosis, a link between the ability to evaluate the subject’s own 
voice and higher cognitive level is suggested: the second group is composed by boys and girls with 
more communicative skills, self-awareness and emotional self-regulation capabilities. Their reaction 
should be treated carefully so we plan to support them psychologically when improving communicative 
and expressiveness skills. 

3.1.2 Performance anxiety and technical stuffs 

Looking at the performance anxiety of users supported by technological stuffs, as described into 
section 3.1.1, we observed a division in two groups according to subjective characteristics of 
participants. We obtained a group of 10 persons highly self-judging and more intimidated by the audio 
equipment.. Other 7 didn’t show particular problems after the first shy approach, while the last 10 have 
been true experts in managing this kind of stuff. 

3.1.3 Importance of the relationship and past experience 
For practical reasons each session has been conducted both by an actor (from EVA course) and a 
psychologist (from MTO2 course) with the help of the same sound engineer (from Politecnico di 
Milano). All 27 participants attended MTO and EVA courses during the previous years but with 
different experts so we had to support heterogeneous situations, where only 3 boys did not know any 
of the experts. 14 of them did these preliminary sessions with the actor they already met during the 
Vocal Affective Education course and 10 of them were already confident with the psychologist. This 
means that some of them were more confident with experts and/or with the working conditions. 

The protocol has been the same, but we could observe a slight more habit to expert’s methodologies 
and requests, and vice-versa, a facilitated observation of the boy's/girl’s behaviors. This also meant, 
concerning people who attended the previous EVA course, to have already tested their own voice 
skills before approaching technological tools; this background has been facilitating them in performing 
the required tasks. At the same time, we underline that the boys and girls coming from many years of 
Esagramma orchestral pathways revealed a more proactive approach in problem solving and a 
greater desire to improve their competencies. A good example is the improvement of the development 
of vocal timbre obtained by a girl who explicitly asked to help her – if possible - to improve the grabber 
from her voice. 
                                                        
2 Musico Terapia Orchestrale (MTO) is the name of another Esagramma Methodology 
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3.1.4 Ability to manage dubbing video stimuli 

To evaluate the ability to manage dubbing video stimuli and the importance of using them during the 
pathways, the 27 participants have been divided into three groups considering their reaction to the 
cartoon-movies, because they had a potentiating or, vice-versa, a distracting effect on them. 8 
participants did not complete the task because of fatigue and low level of attention, while other 19 tried 
with different results. The first group understood the task and tried to dub according to their personal 
motor and emotional abilities, revealing also unexpected potentials. Some of them dubbed alone, for 
the first time and without fear while others needed an example made by the professional. The second 
group understood the task but refused to do it due to emotional reasons. “Lend Your Voice” is an invite 
to discover themselves: being prosodic behavior one of the main vector of moods and personalities, 
landing our voice to a character -  recognizing and modulating it - we can impress to others characters 
a different style of being into relationship. The third group couldn’t understand the request and has 
been distracted by the cartoon: sometimes they asked to look at the images many times, they played 
with the computer or they tried to use the screen as an interactive blackboard. For them the activity 
has been considered too complex (less complex, individual propaedeutic sessions will be designed). 

3.1.5 Involvement in voice visualization and re-listening 

Voice visualization has been realized using complex scientific processes in Praat [12]. We chose to 
explain it to boys and girls simply but without altering its substantive content. Some examples have 
been made comparing voice to music, and explaining that both are perceived by the air vibration 
coming to ears or microphones. The result was really positive with moments of extreme interest and 
perspicacious comments after observing the fundamental frequency on simple questions. 6 guys 
immediately understood, looking at the Praat representation, that the classic sound of the yes/no 
question [14] was given by the pitch increment on the final of the sentence and they also asked if it 
was the melody of their voice. Despite the short available time and the amount of work already done, 
they were able to get an improvement just with one more recording. 

 
Figure 2 – Formants and intonative profile visualization 

Visualization activity with Praat has been the most original and complex part of the work: some 
participants have not been able to complete the task due to different reasons but others did and 
appreciated a lot. Overcoming the limit suggested by the preconception, operators dared to address 
the issue with almost all 27 participants and the result was much better than expected. The concept of 
timbre to distinguish the uniqueness of the voice caused astonishment and curiosity, prompting 
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several participants to try recording different phrases. Even boys and girls unable to pronounce 
complete sentences (limited to single words/phonemes) have been fascinated by Praat, suggesting 
once again it is better to not preclude anyone from accessing complex content.  

3.2 Examples and comments 
All participants were positively excited: only a few have been taken aback by the novelty, but in 
general the reaction was very positive. We point out here some examples of their behaviors in order to 
show better their emotional reaction and motivation. 

• Alice was fascinated by the radio microphone. She holds it in her hands as if it were a precious 
jewel. 

• Dario experimented different recordings (high or bass intensity and so on) on his own initiative 
and asked which one was his voice in the representation in PRAAT (when pitch envelope and 
spectrogram have been visualized). 

• Nicola (a young man with spasticity) said: "Listening to the recording seems like my voice is 
slow." A phrase communicating a grieving consciousness acquisition that will be treated with 
great delicacy. 

• Laura has dubbed all the movies on his own initiative, after just one visioning, without the 
mediation of the expert.  

• Riccardo finished the session laughing enthusiastically and trying different imitations at the 
stand-microphone. He is autistic: his dubbing is perfectly synchronized, modulated and 
emotionally rich and various. He is happy to try and throwing himself into work. It is important to 
underline that in daily communication Riccardo is reluctant to speak, and articulates words in a 
slow and fairly monotonous way.  

• Tommaso decided to stand far from the microphones (always at least three steps) and wore the 
headphone only on one ear. He repeatedly asked for the ice-cream microphone and during the 
following lessons of the EVA course he continued to ask to play with microphones. 

• Francesca had some difficulty in dubbing but did it anyway. She impersonated the protagonist 
mimicking gestures. As for many other participants, mimic gestures helped the voice 
expression. She had an almost iper-focus that leaded her to get very excited in an attempt to 
reach the task. 

• Umberto had a stentory speech, characterized by a compulsive flow of words (usually only 
names of parents or family friends). During the session he was enthusiastic and this mood 
changed completely: he followed tasks and expert’s explanation in silence, smiling all the time. 
When we asked to dub the cartoon, he did not speak, but followed the cartoon in perfect sync 
with gestures. He searched for the precise position in front of the microphone and his attention 
developed more than expected. 

These examples are just a part of what happened during the preliminary sessions and show how the 
complex use of technology could offer positive stimuli in improving expressiveness in persons with 
different kinds of cognitive disabilities and autism. It is a starting point but it suggests a structured 
future use of stuffs during storytelling activities. The complex equipment or its sophisticated usage is 
generally inhibited to these users:  our experiments demonstrate that persons with severe intellectual 
disabilities are instead clearly interested and able to enjoy technology, getting immediate 
psychological, relational and cognitive benefits. New communicative and cooperative opportunities 
can be offered when prosodic oriented activities are supported by sound and voice technologies 
involving teachers, actors, psychologists, sound experts and young (or adult) storytellers. 

4 CONCLUSIONS 
Results described in chapter 3 underline the importance of the prosodic storytelling strategies and of 
the technologically mediated interaction contexts that are orienting the LYV project. The positive 
engagement of all participants has been immediately clear and results are even more important if we 
consider that young persons involved have important problems in social and communicative skills, as 
attested by the preliminary tests and by the parents’ structured interviews. All participants except one 
expressed the desire to use speech technology to address these activities during the future EVA 
courses. This will be a wonderful occasion to allow persons with autism and/or intellectual disabilities 
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to get progressively more conscious about their own style and personality, facing fear of judging but 
also emphasising the uniqueness of their voice. Thanks to the ‘EVA and LYV pathways their affective 
behaviour can become more modulated and sophisticated: the usage of speech technology can 
improve the expressiveness of their global behaviour making them more self-confident and more 
interesting for others. Of course this is true for everybody and not only for persons with special needs: 
lading our voice to others or imitating the voice of others we explore new styles of life in a virtual safe 
condition. We virtually embody different roles experiencing ourselves in different situations and 
relationships. The virtual cooperative vocal game and the prosodic storytelling activity (always 
supported by experts) has shown to be very important even when intellectual and relational 
competencies are not so good. Innovative vocal technologies have been used to support, to integrate, 
to complement, and to emphasize week resources encouraging and showing the pathway for an 
original development (for people with and without disabilities). 

5 FUTURE WORKS 
Further works will be done to define initial, intermediate and final observation protocols and data. The 
observed and described results obtained focusing on technical stuff and interaction conditions will also 
influence the design of stories characterizing the clinical and educational LYV pathways. These stories 
will be created supporting accessibility, personalization, and progressive multi-level (linguistic, 
emotional, dialogical) complexity.  
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