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Abstract
Children with impaired speech using speech-generating devices to communicate are today
forced to use the voice of a grown up for automatic synthetic speech. Research indicates
this may be unfortunate for the development of self, communicative interaction, situational
feedback and play. Building on previous research, a Norwegian child synthesis was
prototyped. Three children using speech-generating devices tested the prototype. User
evaluations provided valuable insight into user needs and the challenges of the prototype.

Introduction
Children with communicative challenges due to e.g. autism, cerebral palsy and
intellectual impairments, often benefit from aided augmentative and alternative
communication (AAC), including speech-generating devices (SGDs). SGDs and
syntheses initially received some scepticism with regards to the influence on children’s
communicative development. However, research show that the use of synthesized
speech improves the communicative capabilities and promotes the language
development (McNamara 2006, Schlosser 2003, Binger and Light 2005, Blischak et al.
2003). Schlosser and Blischak demonstrate how communicating with an artificially
generated voice have a strong positive impact on the regulation of behaviour among
their target group (Schlosser & Blischak 2001).
Worldwide today, these children are forced to communicate through SGDs with
adult voices. No one has of yet developed a high quality commercial child speech
synthesis. Thus, there are no available speech synthesizers generating children’s voices.
This means a dysarthric boy have the choice between adult male and adult female
syntheses as becoming ”his” voice. Broad international research claims this is not
optimal. Artificial voices generate various social reactions depending on appearance and
use (Stern 2008). People respond more negative to voices that are perceived non-fitting
to a context. It seems that if the voice is fitting and natural, the social reactions are more
positive.
Further, synthetic voices are associated with identity, and users are attracted to
voices that are similar to oneself (similarity-attraction) (Nass and Lee 2000, Stern
2008). Even though few studies have been conducted in relation to children with speech
impairments, it is hypothesized that children's self-perception may be strengthened with
natural and fitting voices, especially if this also improve the response from the
environment. Making synthetic speech an attractive AAC for children with low
communication skills, their parents and surroundings is thus important, and an available
child synthesis may contribute to this. The assumption is therefore that having an
This paper was presented at the NIK 20 conference. For more information see http://www.nik.no/
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available child synthesis might be beneficial for the children’s development and
communication.
In Norway, several practitioners working with AAC-children have expressed the
desire for a child synthesis, and in 2011, the project “KUBA” decided to prototype an
artificial Norwegian child voice based on speaker-adaptive adjustment of adult-based
HMM syntheses (Yamagishi 2007a,b, King 2008, Watts 2008). In addition to
investigations into whether this strategy could be successful for producing a high
quality child synthesis based on available Norwegian HMM voices, the project also
aimed at looking into and further research on requirements, use and usability
assumptions for the syntheses for AAC-children.

Background
The KUBA research project was led by MediaLT (development, adaptation and training
for disabled) and supported by the Research Council of Norway. Within the project
team, user organizations were heavily involved to include relevant user knowledge. The
Norwegian Cerebral Palsy Association represented one important target group, whereas
the needs of AAC-children with multiple and rare disabilities were included by the
participations of Haukåsen special education School, Bredtvet State Resource Centre
(for people with language and speech difficulties), Statped Vest State (special expertise)
and Møller-Trøndelag State Resource Centre (for language, speech and voice disorders).
LingIt (specialized in Norwegian speech technology aids) and Abilia (specialized in
aids for persons with communication, motor and cognition disabilities) contributed with
technological knowledge. Other participants were Oslo University, Gjøvik University
College, Norwegian Library of Talking Books and Braille and the Norwegian Language
Council.
Lacking registration of AAC users in Norway makes it difficult to determine the
number of Norwegian AAC-children (0-19 years), but according to estimates, the
number is around 6500 (Tetzchner and Martinsen 2002, Søreide et.al 2009, Holmquist
2001). Looking into who these numbers represent, rough estimates indicate that 30 % of
the 6500 children have mental retardation, 30 % moderate brain injuries, 15 % serious
traumatized brain injuries, anoxia injury and subarachnoid haemorrhage, 10 % autism, 6
% CP, 3 % ischemic strokes and the rest other disabilities; e.g. specific language
difficulties, complex communication needs and progressive diseases. Not all of these
children will use SGDs, but the numbers provide an overview of the target users.
When prototyping a child synthesis the choice was made to focus on a boy’s voice,
since the largest misfit was perceived as related to boys (adult female or adult male for a
boy’s voice compared to adult female for a girl’s voice). The next question was at what
age the voice should sound like, which was partly constrained by the possible youngest
age of a child reader. The prototype is perceived as having the most benefit if suitable
from the age of receiving a synthesis, in Norway 4-6 years would be considered early,
and up to the point of natural change to an adult male voice – usually during in a boys
teens. That means the main usage-age is assumed to be from 6-13 years. It was thus
decided that a good fit for the voice was to sound about 9 years old, and the boy
selected as target speaker based on trial readings was 11 years of age. This paper will
not discuss the explored properties of the master voice, sizes of vocabulary and target
speaker data, but rather focus on the investigation of user benefit.
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Testing the prototype
Since we had many and wide research questions, on an area little researched, a heavily
qualitative approach was perceived as fitting. It was regarded as desirable to closely
follow three to five male testers within the age range of 6-13 years (assumed main user
group) currently using SGDs with adult synthesis, and gather feedback on the influence
of switching to the prototype child voice. The nationwide population of possible testers
fulfilling these criteria is estimated to around 1400 boys.
Changing a child’s voice, a voice the child itself as well as the surroundings have
grown used to, is a delicate matter. It may be an emotional experience for parties
involved, and thus first-hand knowledge of a child and an established contact base with
parents and schools could be beneficial for ensuring open and sound communication
and information. We thus sought out testers having a previous relation to project team
members or their colleagues, positive to switch to a boy synthesis prototype and having
positive schools and parents. For practical reasons, living in areas close to project team
members assigned to participate in collecting the usability data was also added as tester
criteria. Four testers were found fulfilling these criteria and positively agreeing to
participation.
Determining whether the voice has sufficient quality for testing proved harder than
expected, since the final prototype had unexpected high noise-levels, making it possibly
strenuous to listen to. This was considered the key flaw to the voice and critical for user
desirability. Our main worry was that testing the voice could strain the testers due to the
potentially tiresome sound of the voice. Parents of each tester were thus thoroughly
informed of the state of the prototype, and parents were asked to re-consent if they were
still interested in participating given the changed expectancies due to high noise-levels.
Still, it was felt the planned duration of the test-period; 4-5 weeks might be to long, and
the scheduled interaction every two weeks to infrequent.
Given the assumption that having an available child voice synthesis would be
beneficial for the development of self, communicative interaction, social and situational
feedback and play for AAC-children, there are still arguments pro testing the prototype
on children using SGDs – since using the prototype may be beneficial for the tester.
Switching to a child’s voice may have positive emotional impact on both the user and
his surroundings related to perceived fit, similarity-attraction and improved social
response – even if the naturalness of the prototype was challenged by noise. Testers
could possibly be motivated to use their SGDs more, either due to voice impact or the
focus on the device, and as such improve communication skills as documented through
research. Testers might even want to continue to use the boy- prototype voice after the
trial-period, now being familiar with the prototype voice, and this was therefore
arranged as a free of charge option.
Based on this, we felt it was ethically sound to invite real end-users to participate as
testers of the boy-voice. We felt that even as a prototype, the voice could spur expected
positive feedback outweighing potential negative experiences due to changing a child’s
voice. Further, that if parents and pedagogical staff was well informed of potential voice
flaws, they would be able to carefully consider the robustness of each child to these
flaws both pre-test and during the tests. However, these issues were heavily debated due
to the unethicality of possibly putting emotional strain on children for the sole benefit of
research.
An expected scenario was that children or adults might not wish to test the voice
beyond installation due to the noise-levels. We informed our testers that this was
perfectly fine, and that they were free to drop out of the test at any time and switch back
to their original adult voice whenever they wanted. Efforts were made to ensure the test
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period and tester-child interaction was designed and executed on the child’s terms, and
with consideration for his family and school. Thus, for ethical reasons, we allowed a
less structured and accurate testing and measurement than originally designed.
Of the four testers, one had an aged SGD, were installation proved challenging.
Since three testers were agreed upon as a fitting number, and all of the three without
installation challenges tested the prototype satisfyingly, the forth tester with the old
SGD was excluded from the tests. The three final testers are a small sample selected
from a large and varied population, based on several selective criteria not related to the
possible benefit of use of a child voice. The testers had relations to the project team and
were positive towards using a child’s voice. We therefore do not claim that results from
this study can be generalized to the total population, nor verify or falsify the underlying
assumptions. However, the in-depth study may give an indication of potential value of a
switch, and also serve to highlight unknown effects, risks and critical aspects.

Methodology
When judging the quality of speech syntheses, an important aspect is the notion than the
term “quality” is subjective and multi-faceted. Commonly, listening tests are conducted
to determine how natural and life-like a voice is perceived to be and how
understandable it is. In addition, the synthesis is often compared to the voice of the
speech data reader. In this project, however, the focus has not just been on prototyping a
child’s voice, but also on exploring it’s appropriateness and fit for a specific user group;
children in need of aided augmentative and alternative communication using speech
syntheses and speech-generating devices (SGDs). Traditional listening tests are poorly
suited for this targeted user group.
The key issue was to explore potential user benefit; whether possible to identify
changes in utilization or emotions related to the use of the SGDs. We thus wanted to
investigate the use of the SGDs, the emotions related to the use of the SGDs/syntheses,
and communications using the SGDs – in addition to detecting unknown aspects of use.
This was done using questionnaires, interviews (including Talking Maps interviews)
and observations to qualitatively investigate the users experiences with the prototype as
a replacement for their adult syntheses and their assessments of the voice.
Project members gathering empirical data will be referred to as the researchers. In
all, four different researchers were involved in the data gathering from the three test
cases. The researchers were synchronized with regards to what data should be gathered
and how, limitations met and any adaptations done. The four researches collaborated on
developing the questionnaires, interviews and observation guides before tests were
started, in addition to consent forms and determining how to gather and analyse the
data. Information, presumptions, attitudes and approach were aligned throughout the
test-period.
In order to evaluate the effect of a child’s voice, familiarization with current usage
was needed. The first part of the test was thus to get to know the testers, and to
investigate their utilizations, emotions and communications using their adult voice. This
was done through pre-switch observations and questionnaires. Prior to installation, the
four researchers met with the three testers at their schools, introducing themselves and
informally getting to know the testers a little. Next, researchers observed and videorecorded a beforehand chosen communication situation at the school using the initial
adult voice. Finally, testers, parents and teacher (or responsible person at school) were
prompted with a pre-trial questionnaire. In most cases, there were some interaction
between the researcher and the respondents, and in some cases the form filling took the
form of a structured interview. Depending on each case, the length of the familiarization
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period differed. Upon completion, the prototype child’s voice was installed and the
children’s initial reactions to the switch were noted.
The next phase was gathering data on the usage of the child’s voice, and the
methods used for this were post-switch observations and questionnaires corresponding
to the pre-switch forms, so that the data that could easily be compared. Different
additional interviews, tailored to each case, were subsequently conducted to elaborate or
clarify any aspects from observations and interviews that were vague, ambiguous or of
particularly interest. Then, final analysis and conclusions were made.
Questionnaires
The questionnaires focus on mapping out the use of the SGDs and the emotions related
to the syntheses used. They highlight the respondents’ attitudes and opinions related to
experienced issues, comprehensibility, fit and appropriateness of the voices. Two
comparable forms were developed; questionnaire 1 pre-switch on the initial adult voice,
and questionnaire 2 post a trial period of approximately 3 weeks on experiences with
using a child’s voice. Both forms had two internal sections, A and B, comparable to
each other, where sections A is targeted to the adult secondary users (parents and
teachers respectively) whilst sections B are targeted to the child testers and primary
users. Section B is questioned and answered with the help of parents or school contacts.
Observations
Two observations were conducted per tester: one pre-trial, and one well into the testperiod (1-3 weeks in, depending on the test case). Total duration of test periods ranged
from 3 weeks for tester 3 (use not continued) to several months for testers 1 and 2, who
continued the use of the prototype (and to our knowledge still use it).
Observations were made in classrooms, during ordinary sessions. The sessions
observed with adult and child voices were matched to be as comparable as possible, but
considerations for the school and the tester were prioritized over optimal data validity.
Observation guides note the communicatory setting, time and location, the acting
participants and descriptions of what is being said and done. Focus points for the
observers were determined based on communicative competence (Light 1989,
Wormnæs 1992, Flatebø 2004), were four key areas are studied to evaluate the effect of
interventions and strategies on the communication skills of AAC-users; social (and
psychosocial), linguistic, strategic and operational competence.
Social competence refers to abilities to understand and follow social rules, get and
keep the attention of others, respond to social signals and display communicative
interest and confidence. Wormnæs introduced psychosocial competence as an additional
key area in 1992, focusing on abilities related to making your conversation partners feel
at ease and accepting of the AAC aid, enabling a natural dialogue despite using SGDs.
Since all communications partners and observed context are familiar with the testers and
their SGDs, psychosocial competence is not included as a focus point in our analysis.
Linguistic competence is the ability to understand and utilize the symbols for
communication and the vocabulary of the SGD, as well as interpret and use gestures,
body language and expressions. Strategic competence on the other hand refers to the
ability to overcome the limitations of the SGD, such as rewrite or use general, similar or
associated phrases if a word is not available, give the recipient instructions to guess,
repeat or rephrase, use keywords and use simplifications.
Operational competence focus on the ability of the user to manage the AAC aid,
including navigation and time used to respond. If technical issues related to the use of
the prototype synthesis on the SGDs would emerge, this could complicate the use of the
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device – e.g. making the SGD unresponsive or demand the user to make adjustments
before use.
Since observations were videotaped, in-depth analysis of these areas could be
conducted and compared in collaboration between researchers. Communication between
tester-classmates, tester-teacher and tester-assistant were analysed, in particular the
content, social setting and opportunities, initiative, utilization and duration of
interactions (social competence), words and sentence structures, their complexity and
accuracy (linguistic competence), technical issues (affecting operational competence)
and use of compensatory strategies (such as “scaffolding”).
Interviews
Different types of interviews were conducted. Sometimes answers to the questionnaires
were unclear or seemingly contradictory. In these cases, adult respondents were asked to
elaborate on and clarify answers. Other times, follow-up questions on interesting
answers or observations were asked. For the children, Talking Mats were used with
relevant symbols to be (re)arranged as communication/answer to a presented question or
topic for more in-depth information on a child’s views. We also offered final interviews
for parents and children to provide an opportunity for expressing feelings or opinions
and formally ending the test-period, but these did not provide us with new information.

Findings
From the initial familiarization phase we got to know our testers as three positive and
charming boys, who all use their SGDs as a tool for aided, independent communication.
They may also have other AAC-tools for aided, dependent communication, such as a
communication book. The boys have varying levels of verbal and physical (gestures,
vocalizations, facial expressions etc.) unaided communication.

Questionnaires and interviews
Views on adult syntheses
Parents unambiguously report they find the initial adult syntheses to be clear, easy to
understand and pleasant. The children too find the adult voices easy to understand, and
say they like the voice. Parents also agree that the voices do not fit their child; adult
voices are not appropriate. However, only one child, tester 3, clearly states that he feels
the voice does not suit him and is not appropriate.
In one instance, for tester 2, a talking mat interview was used to collect additional
information on his feelings towards the adult voice (see Figure 1). He used the female
voice Kari, and the question posted was simply what he feel is positive (thumbs up),
negative (thumbs down) and uncertain (don’t know symbol) in relation to the voice
(woman). The respond was he liked the voice; it’s sound and listening to it, perceived
her as a child of age 6 and felt it was easy to understand. However, he was uncertain of
whether he wanted her voice on his SGD.
Views on the child synthesis
When questioned about the child synthesis, parents seem more split on the
understandability of the voice. In two of the three test cases parents feel the child’s
voice is easy to understand. The third evaluate it as difficult to understand. Parents also
comment the noise-level, using phrases such as “noisy”, “jarring” and “tiresome”. They
feel the voice thus appears unnatural and needing improvements – which they request.
Finally, the parents mention issues with the volume of the voice, which is too low and
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cannot be adjusted loud enough. They are positive to the future aspects of the voice,
feeling it is age and gender appropriate and fitting the identity of their child. When
asked on perceived age of the voice, the parents reply 7-10, 10 and 7 years respectively.
The children give a lot less detailed feedback, and the questionnaire items were thus
complemented by Talking Mat interviews for two of the testers – testers 1 and 2.
Combining the information given in questionnaire and interviews, the children report
the age of the child’s voice as being 7, 6 and 7 years respectively. According to both
parents and teachers, there are no changes in SGD usage since switching voices.
Tester 2 states using a mat that he likes to listen to the child’s voice, and likes the
sound of it. Tester 3 is largely negative to the voice, describing it as hard to understand
and that he does not like it. He reports problems with making himself understood (at
school) using it. Interviews reveal a situation in the classroom were the prototype
pronounced a common word in a strange way, and classmates laughed. Since then, the
boy does not want to use the prototype. Tester 1 on the other hand is very positive,
liking the child’s voice and feeling it suits him well. He says this is because the voice is
“different, not the same” and “fine boy”. This is interesting: could his enthusiasm come
from suddenly having a unique voice, differing from that of other children at his school
(where most seemed to use the female voice Kari), rather than it being a child’s?
A Talking Mat was used to investigate the topic, asking tester 1 how he would feel
about having the boy’s voice on his SGD if (names) and other children at the school
would also get the same voice on their SGDs. He replies “thumbs up” for other children
having the child’s voice, says he finds it easy to understand, but is uncertain of whether
he wants it on his SGD. He further does not like the female adult voice (“thumbs
down”), and states the sound of her voice is “difficult” (see Figure 2).

Figure 1 Talking Mat interview with Tester 2 regarding the adult voice

Figure 2 Investigating the importance of voice uniqueness for Tester 1
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When a child gives an unclear response on a mat, such as tester 1 saying he is
uncertain of whether he wants the child’s voice on his SGD and tester 2 saying he is
uncertain of whether he wants the adult voice on his SGD, a new mat may probe this
aspect. Thus, both testers 1 and 2 were asked which synthesis they wanted to continue
to use on their SGDs.
Tester 1 elaborates that he likes the child’s voice and wants it on his SGD, but that
he does not like the sound of the voice. It is unclear what he means by this, since he
describes it as easy to understand. Terms like “noise” and “grating” are unfamiliar to the
child, so he is asked whether he feels the voice “have a strange sound”. He responds
with affirmative yes to this. When shown the symbol for the female voice in relation to
the SGD he clearly gestures he has already responded to that question (negatively) and
refuses to place her on the map. Tester 2 responds on his map that he is uncertain about
the female voice, but confirms he wants the child’s voice on his SGD. When asked why
he prefers the child’s voice, he replies using his SGD saying “male” and “likes”.
Input from the teachers
All SGDs are extensively used at school, but use at home varies. Therefore, teachers
were asked to fill out the questionnaire forms and their answers were compared to the
information from the parents. Responses for each case correspond very well. The
schools replies are in general more critical of lacking naturalness in all syntheses and
they are less focused on emotional aspects of the use. The voice is described as tiresome
and generally disliked. In follow up interview teachers elaborate on feedback from the
surroundings (school staff); communication partners for the children comment on their
experiences with the prototype – wondering if there is something wrong with the child’s
SGD and describing the prototype as difficult to understand. Again, noise-levels are
commented, as well as volume issues.

Observations
Tester 3 is an integrated student in regular primary education, and he was observed in
structured Norwegian language class and a games/play class. No other pupils in his
class use AAC or have disabilities. He has an assistant by his side during class, and the
two of them continuously interact whilst participating in the class. Testers 1 and 2
attend special needs schools and observations took place in weekly communicationclasses. Their classmates also use SGDs and each pupil has an assistant. One of these
assistants is also the teacher, leading the class through the sessions. Children were
observed in both open and structured (the topic of communication is given, e.g. replying
to a question) contexts. For all testers the classes were quite structured and controlled by
the teachers, inhibiting the testers possibilities for initiating communication.
Observations confirm the comments given through questionnaires and interviews
that the low volume settings pose a challenge; in one of the observations, it was difficult
to grasp what the tester was saying due to the noisy surroundings. This was also
apparent on the video, and made the transcription and analysis harder.
Social competence
Teachers used a wide range of strategies to train social competence, such as natural
signals, expectant pauses, turn-taking and partner-focused questions. Teachers in all
classes used excellent questions; open when initiating conversations and hinting when
prompting an answer.
Since the language class is very structured, for tester 3 a large part of classroom
participation consists of following dialogues in the classroom; questions from the
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teacher and responses from classmates. This is however socially correct; he understands
and uses social rules for interaction and demonstrates abilities such as showing that he
listens and understands (confirming another students answer). His games/play class has
a more loose structure, and here he is more active. He also responds to social signals.
Tester 1 shows frequent initiatives to converse, typically commenting or asking
follow-up questions to a statement or topic. For different reasons, the initiatives are
however often stopped (about 2/3 of observed dialogue initiatives were stopped). The
class leader explains focus in the classes has shifted from practicing operational and
linguistic competence (“learning how to use the SGD, navigating and finding words and
concepts, and inspire the students to use the SGDs”) with emphasis on answering
questions, to a focus on content; practicing conversing about a pre-selected topic. Thus,
she wants the children to stay focused on the topic. This was one reason why tester 1
was directed back to the structured class.
The observations highlighted challenges related to turn taking in groups were
participants have different levels of communicative competence. In the case of tester 1,
classmates are quite passive, which require him to be less active in order for them to
participate more in the conversations or have the opportunity to be the first one to reply
to a question (which seemed important to the children).
Tester 2 is such a passive communicator, but on a few observed occasions he
initiated interaction with fellow classmates through unaided and spontaneous non-verbal
communication. These initiatives seemed unfortunately not always to be noticed, with
active communicators receiving a lot of the group’s attention. New questions were
introduced, and the interaction between students was thus hindered. Observations
further showed tester 2 is frequently repeatedly probed with structured questions. The
class leader does this intentionally, trying to aid tester 2 to keep focused, as she felt
others easily distracted him.
The children’s communicative competence varies, but we also noticed insufficient
pedagogic competence and adult resources. Challenges related to group dynamics,
individual needs and adult communicative competences may explain why dialogue
initiatives from the testers are not always utilized, and why more passive
communicators seem to lack attention. Generally, the testers showed little initiative to
start conversations. All testers manage however to respond to questions from their
teachers, communicate using a combination of SGDs and gestures, interact with their
assistants and have unaided non-verbal interplay with classmates.
There were only slight variations in the testers behaviour in the classroom settings.
Passive testers with lacking abilities to initiate, respond and get attention did not appear
to have changed their conduct or approach since getting a child’s voice. Neither did
active communicators. Looking at social competence there is thus no indicators of any
changes in communicative interest or confidence due to the shift to a child’s voice.
Linguistic and Operational competence
Similarly, there are no indicators of any changes in linguistic competence. However,
there was little data to investigate this aspect thoroughly from our observations, since
the language used was simple and sentences short. Testers 1 and 2 focus a lot on finding
the correct symbols to give their answer, taking their time doing this. Tester 3 is able to
focus more on content. However, his replies to questions are usually short and precise
due to the layout of his classes – focusing on teaching specific topics, rather than
conversing (e.g. Question: “What is the vocal in this word?” Answer: “o”).
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There were no technical issues related to using the voice that affected the testers
abilities to operate the SGDs. Volume levels made it harder to perceive and detect
communications and was a challenge for the surroundings, especially in noisy contexts.
Strategic competence
Looking at strategic competence, testers use “scaffolding” and similar/related words to
convey meaning. For example, tester 1 wanted to tell everyone that he and his mom had
washed the car in a car washing machine at a gas station, and initiated this conversation
using “weekend – <his name>”. The teacher positively confirmed his initiative.
However, his SGD did not have words for “washing” or “carwash”. Instead he quite
quickly said “swimming pool – <his name> – car”. Next he said: “gas station”. Now,
his communicative partners confirmed they though that he and his mom had driven their
car to the gas station, but they had not understood what he meant by swimming pool.
Tester 1 replied “washing machine”. The meaning was immediately clear. He was
asked if they had also vacuumed the car, and responded “out” (lacking “outside”)
meaning they had only washed the outside of the car. His teacher confirms they have
focused on compensatory strategies in the communication class.
Teachers use hinting, pointing and model learning to enhance strategic and
operational competence. For example, one teacher frequently replied to questions from
the students using their SGDs. At one occasion where she could not find the word she
was looking for, she replied “I cannot find windscreen, so I say ‘car’ and ‘window’”.

Discussion
It is evident from the questionnaire responses that the level of noise in the prototype is
to high, and thus the quality of the voice is not of sufficient standard. The question then
is whether the prototype being a child’s voice is desirable regardless. This seems focus
and context dependent.
Based on the user feedback, the noisy environment in the classroom seems
challenging. It may be experienced as an unsafe context for revealing flawed
pronunciation or intonation. The low volume of the prototype may make it quite
difficult for you to be heard. Thus, it may matter much less to you if the synthesis is a
child’s voice or an adult’s, as long as it is correct, pleasant and clear. Related to such
contexts, the negatives of the prototype seem to emerge. Contradicting this are cases
where respondents focus on the identity or characteristics of the voice. At home and
within contexts where the child feels safe, and where a child-family member relation is
vital, the positive aspects of having a boy’s voice are pointed out and quality issues
seem less important. High quality may be more important than identity fit in some
context, but in other cases a voice with the characteristics of a child are valued as more
important than “strange” sounds and occasionally flawed intonation.
One way to interpret the findings is that parents respond positive towards a voice
they deem more fitting for the child’s identity. However, if focusing on the practicalities
of using the synthesis in demanding surroundings, teachers and parents respond
negatively to the prototype. In such cases users may assess the prototype is not fitting
compared to optional commercial syntheses available. These feedbacks coincide with
the assumption on emotional responses to syntheses related to the perceived fit for
context. The assessments of appropriateness highlights quality requirements needed to
fit unsafe and noisy contexts of use.
The researchers made an interesting experience while observing the testers. In
initial observations in communication class, all the students used the same voice. If the
researcher was not paying full attention to the spoken interaction (for example taking
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notes or focusing on communicative partners or body language) and an SGD user spoke,
it was difficult to immediately know who had communicated. It could be either the
tester or one of his classmates. This changed once the tester switched to the child
synthesis. Suddenly it was easy to separate his voice from the others, and the ability to
follow the dialogue was eased. This touches upon the feedback from tester 1 and his
parents, who say they like the fact that his voice now is unique.
The voice is quite perceived around 7 years of age, and parents seem to feel the
voice as having a fitting age and gender for their children. Parents express they are
happy that a child’s voice is being developed, and encourage further research and
improved quality of the voice. The children do not give consistent feedback, but are
overall positive. Two of the three children chose to keep using the prototype after the
scheduled test period was completed, instead of going back to the adult voice they
initially used of higher quality. It is hard to tell to what extent parents, teachers,
surroundings or all of the above may influence the children’s opinions.
The wish for a child’s voice seems to be confirmed, and in this respect the project
was a success. However, user tests cannot confirm assumptions on benefit or impact of
a child synthesis on children’s SGD use, development or communication. Thus, the
results are somewhat inconclusive.

Conclusion
The results indicate that a child synthesis is desirable for the user group primarily
because parents (and partly the children themselves) feel adult syntheses is non-fitting
in terms of the child's identity, age and gender. The tests cannot confirm any
assumptions on perceived communicative or developmental benefit for the children.
Quality requirements has been clarified. The current prototype has challenges
related to intonation and pronunciation, noise levels and naturalness and volume levels.
Quality challenges in the prototype influence user assessments, and feedback depend on
the communicative contexts of use as well as the different focuses of the respondents.
The teachers are the most negative assessors – focusing on the challenges of using a low
quality synthesis in a demanding communicatory context compared to existing
commercial adult syntheses. Parents and children are generally positive, confirming the
wish for a child’s voice. Parents encourage continued research and improvement.
The prototype was generally perceived to be about 7 years old, and experienced as
fitting the children’s identity and age. Two of the three child testers continued to use the
prototype after the testing was completed. Their teachers however report to find the
voice to be tiresome.
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