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ABSTRACT 
 

Objectives: 
- To develop mono and bisyllabicspeech recognition audiometry lists in Moroccan dialect with 
corresponding picture boards adapted to morrocan children from 3 to 5 years old. 
- To develop and record children's speech recognition audiometry lists in Moroccan dialect, adapted 
to children aged 6 and over. 
- To test these lists on a sample of normal hearing Moroccan children in order to evaluate their 
reliability and validate them. 
Materials and Methods: First of all, the linguistics laboratory created lists of monosyllabic et 
dissyllabic words in Moroccan dialect based on the Arabic speech audiometry lists. Then they 
created picture boards adapted to the lists. 
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The 2
nd

 step was to validate this lists (word lists and picture boards) within a sample of normal 
hearing Moroccan children:  This involved verifying that tonal audiometry was normal, then verifying 
that the words selected were common and well-known to children of this age, and finally verifiying 
that the pictures selected were well-know and adapted to the words. 
During the study, the world lists and picture boards were tested in a university hospital 
otolaryngology service (Hospital 20 Août of Casablanca)and corrected (84 enfants). 
Results: Twenty illustrated speech recognition audiometry lists intended for moroccan children 
from 3 to 5 years old and 20 recorded speech recognition audiometry lists intended for moroccan 
children from 6 years old was created. 
All recorded words/pictures and words have been recognized by the children. The 40 lists 
evaluated made it possible to collect audiometry results speech consistent with the results of pure-
tone audiometry. 
Conclusion: At the end of this study, 20 illustrated speech recognition audiometry lists intended for 
moroccan children from 3 to 5 years old and 20 recordedspeech recognition audiometry lists 
intended for moroccan children from 6 years old have been validated in normal-hearing children. 
This is a first step before the validation of these lists in deaf children and by extension in children 
with cochlear implants. 

 

 
Keywords: Audiometery; bisyllabic; monosyllabic; psychomotor development. 
 

1. INTRODUCTION 
 

Subjective audiometry allows the exploration of 
the different auditory pathways with the help of 
an acoustic stimulus. In children, it must take into 
account a certain number of parameters whose 
combination determines different audiometric 
strategies. This is called behavioral audiometry. 
 

Pure tone audiometry explores hearing with a 
sound stimulus made of pure tones, voice 
audiometry requires the use of well-chosen 
words to complete the hearing exploration tests 
[1-3]. 
 

Indeed, voice audiometry in children has several 
interests in clinical practice, including:  
 

A diagnostic interest: It confirms the results of 
the tonal audiometry by making it possible to 
control it and predicts the participation of the 
perception apparatus each time there is a 
deformation of the intelligibility curve. 
 

A social interest: The deafness disturbs the 
deaf child, and can affect his school life, but the 
tonal audiometry can only give an idea on the 
depth of deafness and the possible site of 
hearing impairment but cannot assess the social 
problems that the deaf child may encounter in his 
daily life, this is the case for children with either a 
language delay or speech disorders or a delay in 
school / hyperactivity in which the diagnosis of 
deafness has gone unnoticed. 
 

Behavioral audiometry allows us to show several 
cases of patients who have only a minimal 

hearing loss in tonal audiometry, but who present 
serious problems of intelligibility and speech 
comprehension. This is the case of central 
hearing impairment that can be seen in late 
onset genetic deafness. 
 

An interest in the follow-up: In the post-
operative follow-up, speech audiometry 
objectifies and quantifies the hearing gain after 
surgery. It is particularly useful for children in 
post cochlear implant follow-up. 
 

A prosthetic interest: Speech audiometry 
allows audio prosthesisto judge the prosthetic 
possibilities much better than with the information 
obtained by tone audiometry and also helps in 
the prosthetic adjustments. 
 

In our daily practice, the majority of Moroccan 
otologists do not use this voice audiometry test in 
children. This is mainly due to the fact that the 
word lists are not adapted to the child: words not 
used or not known by the child. 
 

1.1 Objectives 
 

This study has 3 objectives: 
 

    - To elaborate mono and bi-syllabic speech 
recognition audiometry lists in Moroccan 
dialect, adapted to children from 3 to 5 
years old, which can be represented by 
corresponding picture boards, allowing the 
screening of auditory disorders in children 
from 3 years’ old who cannot repeat the 
word, must be able to point to the 
corresponding picture. 



 
 
 
 

Loudghiri et al.; Asian J. Res. Surg., vol. 8, no. 2, pp. 1-7, 2023; Article no.AJRS.98923 
 

 

 
3 
 

   - Develop and record monosyllabic and bi-
syllabicspeech recognition audiometry lists 
in Moroccan dialect, adapted to children 
aged 6 years and older, who will be able to 
recognize and repeat them in recorded 
voice. 

   - To test these lists on a sample of normal 
hearing Moroccan children in order to 
evaluate their reliability and to validate 
them. 

 

2. MATERIALS AND METHODS 
 

2.1 Elaboration of Speech Recognition 
Audiometry Lists Adapted to the Child 

 

The elaboration of speech recognition 
audiometry listswas based on lists in the 
literature, 
  

The Design of the lists was made according to 2 
populations: group A (children between 3 and 5 
years old), group B (children 6 years old and 
more) 
 

For the choice of words: the words were first 
written in Arabic letters, translated according to 
their meaning in French, then transcribed 
according to the international phonetic 
transcription. 
 

For the conception of the lists: the words were 
divided according to the number of syllables,               
the syllabic architecture, and the lexical field.                
A proportional count of these different 
parameters was calculated and distributed 
equally between each list. The phonetic 
complexity index was respected as proposed by 
Jakielsky (2000). 
 

2.2 Recording of the Lists 
 

The recording of the words was done by 
professional voice-overs (male and female 
voices), in a professional studio, and with the 
collaboration of a sound engineer, in accordance 
with the ISO 8253-3 standard, the words, 
thereafter, were integrated into an audiogram, of 
the brand AD629 of Interacoustics. 
 

2.3 Development of Picture Boards 
 

Picture identification is a widely used technique 
for the description of children's known 
vocabulary, this technique based on pictures 
representing objects that we make sure during 
the pretest are known to the child, allows us to 
detect auditory difficulties if the child has not 

heard the word and hesitates to point out the 
corresponding object. The lists intended for the 
children of group A (aged 3 to 5 years). 
 
Weconstituted 10 boards of recognizable images 
from the age of three years (Fig. 1). 
 

 
 

Fig. 1. Example of images developed for the 
children's lists 

 
The constraints were representability: excluding 
all abstract words, and simplicity of identification: 
the images had to have only one common name 
(the unknown images were changed by other 
more significant ones) (Fig. 2). 
 

 

 
 

Fig. 2. Example of changed pictures 
 

2.4 Evaluation of the Lists 
 

For the evaluation of these lists, 84 normal 
hearing children aged 3 to 12 years were 
recruited at the ENT department of University 
Hospital 20 August in Casablanca. The tests 
were performed in an audiometric booth and 
room as quiet as possible, with an audiometer 
and built-in microphone connected to two 
loudspeakers. The word lists (Fig. 3) were tested 
within the 84 children. 
 
The test was performed by an ENT doctor 
experienced in audiological testing of children 
(behavioral audiometry). 
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1- Lists designed for Group A children (ages 3 to 5) 
 

Monosyllabic lists 
 

 

 
 

Bissylabic lists 
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2- Lists designed for children in group B (ages 6 and up) 
 

- Monosyllabic lists 
 

 
 

Bissylabic lists 
 

 

 
 

Fig. 3. Word lists 
 

The reinforcement is the playful maneuver 
proposed to the child to encourage him to renew 
his answers. We used 3 types of conditioning: 
Verbal reward, PeeP Show, Embedding game. 
 

3. RESULTS 
 

We designed a total of 40 lists distributed as 
follows: 20 Lists for children aged 3 to 5 years: 
10 monosyllabic lists of 10 words and 10 

bissylabic lists of 10 words, and 20 lists for 
children aged 6 years and older: 10 monosyllabic 
lists of 14 words and 10 bissylabic lists of 10 
words, and we included in our study 84 normal 
hearing children under 12 years of age. 
 

3.1 Quantitative Results 
 

Age: The average age was 6.4 years with 
extremes ranging from 3 to 12 years. The 
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population was divided into 2 age groups: Group 
A: age between 3 and 5 years (n=40) Group B: 
age between 6 and 12 years (n=44) The average 
age in group A was 4.2 years with extremes (5-3 
years) and in group B was 8.3 years with 
extremes (12-6). 
 
Schooling, 9.52% of the children were not in 
school, all were under 5 years old. 
 

3.2 Audiometric Validation 
 
On average, the time of realization of the tonal 
and vocal audiometric tests was 40 minutes with 
extremes ranging from 30 minutes to 60 minutes. 
 
Group A: Pure tone audiometry was performed 
with headphones in 45% of the children (n=18) 
with a hearing threshold was between 10 and 
20dBHL in 100%, and in free field in 55% of the 
children (n=22) the hearing threshold was 
between 15 and 30dB in 100% of the children, 
the S-shaped elongated speech audiometry 
curve was present in 100% of the cases. 
 
Group B: Pure tone audiometry was performed 
with headphones in 100% of the children in 
group B (n=44), the hearing threshold was above 
20dBHL in 100% of the children (n=44), the 
elongated S-shaped speech audiometry curve 
was present in 100% of the cases at the level of 
both ears combined. 
 

3.3 Qualitative Results 
 
10 lists of 10 monosyllabic words and 10 lists of 
10 bisyllabic words were tested for group A. The 
identification difficulties were due to the same 
reasons: the word was not known to the child 
and despite the pretest the child could not repeat 
it, the image was not evocative enough and the 
child hesitated or made mistakes. 
 
All words in the mono- and bisyllabic lists studied 
for Group B children were recognized and 
repeated at conversational thresholds. 
 

4. DISCUSSION 
 
Speech lists must meet a number of rules that 
differ according to each country's language. In 
the Arab Maghreb countries, HadiMessouak was 
the first to produce and publish phonetic material 
in Maghrebian Arabic for Tunisians, Algerians 
and Moroccans in 1956 [4]. In French-speaking 
countries, the most widely used lists for children 
are those of Lafon, but those of Fournier 

represent the basis of intelligibility tests [5]. In our 
study, we used the Moroccan monosyllabic and 
dissyllabic lists for adults, which we adapted to 
the child, taking into account all the stages of his 
oral, cognitive and motor development. 
 

It is well know that children under the age of 5 
can have a lack of vocabulary, so picture 
identification is a widely used technique for 
describing children's known vocabulary [6]. For 
an image to be easily recognized by the child, it 
must meet two criteria: representability and 
simplicity of identification. 
 

We recorded the Voice material in accordance 
with ISO 8253-3 [7], it allows to have reliable and 
reproducible answers. 
 

For a child to understand a word, several 
parameters must be involved: psychomotor 
development, hearing, cognitive and cultural 
aspects, linguistic aspects, intelligence, and 
mental reserve strength. 
 

Development is often divided into specific 
domains, such as gross motor, fine motor, 
language, cognitive and developmental [8]. For 
this study, the children had a normal 
psychomotor development. And Behavioral 
audiometry allows to study the entire auditory 
field, especially the 250, 500 and 1000 Hz 
frequencies that are not always explored by 
conventional objective audiometry techniques, it 
guides the indication of objective tests, but It also 
provides information on the psychological 
behavior and communication level of the child 
[9]. 
  
In our study, the 3 means of conditioning were 
the Peep Show, the embedding game and the 
verbal reward. 
 

The helmet is often poorly accepted by small 
children. We can then resort to the study of the 
threshold by air conduction in free field. This 
corresponds to the air conduction threshold of 
the better ear [9]. 
 

In our study, 55% of the children aged 3 to 5 
years were tested in the free field compared to 
45% in the headphones. Whereas 100% of the 
children aged 6 years and older adhered without 
difficulty to the headphones. 
 

Voice audiometry: Voice audiometry is a 
complement to behavioral audiometry to verify 
the concordance of the results, and this from the 
age of 6 months. This examination is therefore 
essential to perform. 
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This audiometry involves understanding the 
message that induces a response, which varies 
according to the age of the child. The voice 
constitutes for the child a much more natural 
stimulus than pure sounds. It is recognized as a 
significant message depending on linguistic 
acquisitions [9]. 
 

That’s why the adaptation of speech audiometry 
lists in children is necessary, especially in 
countries where the dialect differs from the 
official language, as is the case in China [10]. In 
the Maghreb, this study is the first one to be 
performed in children. 
 

5. CONCLUSION 
 

This work is an extension of a first study carried 
out by the ENT team of the University Hospital of 
Casablanca, which concerned the design and 
validation of Moroccan voice lists for adults. 
 

Behavioral and vocal audiometry of small 
children requires a trained, patient, and attentive 
examiner. 
 

At the end of this study, 20 illustrated voice lists 
for Moroccan children from 3 years of age and 20 
recorded voice lists for Moroccan children from 6 
years of age were validated in normal hearing 
children. 
 

This is a first step before the validation of these 
lists in deaf children and by extension in cochlear 
implanted children. 
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