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SPEECH-SOUND SELECTIVE AUDITORY
IMPAIRMENT IN PRESCHOOL-AGE CHILDREN
WITH AUTISM

SPECTRUM DISORDERS
Soha Mekki* Ehab Rasheed**and Osama Yousef***

Audiology Unit ENT* Pediatric** Neuropsychiatry***
Departments
Faculty of Medicine Zagazig University
ABSTRACT

Background: In children with autism spectrum disorder
(ASD), severe abnormalities in social behavior coexist with
attention and language deficit. Socially meaningful stimuli
are the most affected. A deficiency in sensory processing of
complex stimuli has been suggested to contribute to this
impairment.

Aim of the work: to test if there is a specific auditory deficit
in speech and non-speech processing regarding pitch and
temporal changes in children with ASD.
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Methodology: cortical Event-related brain potentials
(ERP) were recorded for pitch and duration changes in
tonal and speech stimuli to examine different stages of
pre-attentional sound discrimination through mismatch
negativity (MMN) and early involuntary attentional
processing through P3a in pre-school aged children (3-6
years) with ASD and their respective control. All
participants were submitted to full history taking,
general, thorough psychiatric, neurological and
otological evaluation. Acoustically matched tonal and
speech sounds contrasted in pitch and duration were
presented in separate oddball paradigms.

Results: MMN and P3a were intact with the tonal
stimulation in ASD children while was differently
affected in duration and frequency speech stimuli
changes.

Conclusion: ASD children showed impaired temporal
speech-sound discrimination. Further, their auditory
involuntary orienting deficits might be more related to
speech-sound durational changes. All that should be
considered in their rehabilitation.

Introduction:

Autism spectrum disorder (ASD) are defined as
complex neuro-developmental disorder characterized by
social interaction and communication impairment, and by
restricted, repetitive patterns of behavior®.

As regards speech and language development,
about 50% of ASD patients fail to develop useful spoken
language and those who do develop speech show marked
abnormalities in their language development(?,

3 Elasfily Regesall aglell gayg sylalysl Zypell Blaall
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Social difficulties in communication and resistance to
changes in autism have received a great deal of research
attention,

An important key in diagnostics is that their unusual
narrow interests could be related to atypical processing of
infrequent, novel

stimuli®. This can be tested at neural levels through
event-related potential. As ASD are known to have
attention deficit®. The pre-attentional mismatch
negativity (MMN) component of cortical auditory ERPs is
considered a valuable appropriate tool in studying the
neural mechanisms underlying ASD  auditory
perception®. MMN is followed by the P3a, an ERP index
of involuntary attention switch. It is triggered by
infrequent, highly attention-catching novel sounds, the
more attention catching the change, the larger the P3a®.
Cortical ERP potentials (MMN and P3a) recorded for
pitch and duration changes in tonal and speech stimuli
could add in defining different stages of pre-attentional
sensory perception and early involuntary attentional
processing®4),

Aim of the study:

The present study was designed to determine how tonal (non-
speech) and speech sounds concerning pitch and duration
changes are perceived by preschool-aged ASD children with
average 1Q as compared with age and sex matched normal
controls in a trial to define ASD specific auditory perception
deficit.

Methodology:
Twelve children with diagnosed ASD participated in this
study (age range 3-6 year's boys) according to DSM-IV-TR

4 Elasfily Regesall aglell gayg sylalysl Zypell Blaall
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criteria®, and scored on average 33 points (S.D: 2.2) on the
Childhood Autism Rating Scale®). The children had no
MRI, EEG, or Chromosomal abnormalities, co-morbid
diagnosis, or medication

The control group consisted of twelve normally developing
age and sex matched children; they had no past or present
neurological disorder, language or learning difficulty, or
emotional problem.

All subjects in this study after parent's consent had
subjected to: 1.Full history taking. 2. Full clinical
examination. 3. Complete neurological examination to
exclude organic brain lesions. 4. Intelligent quotient (1Q)
assessment. 5. Complete otological examination.
Normal peripheral hearing and normal range of
Performance 1Q (>70) was used as an inclusion criterion
based on Arabic version of the Wechsler Preschool and
Primary Scale of Intelligence-Revised (WPPSI-R) ©),
Children sat in a sound-attenuated and dimly lit room in a
relaxed comfortable position watching a silent cartoon
movie.

The used electrode montage was according to the 10-20
electrode system () using Ag/AgCl electrodes. With Non-
inverted (active) electrode: at the Fz site, inverted
(reference) electrodes: at the mastoids (M1 and M2) and
Ground electrode: at the FPz site. Electrodes impedance
was kept below 3kOhms.

Stimuli were presented binaurally at 75 dBHL in an
oddball paradigm in four different sound-contrasts
conditions: tonal and speech in pitch and duration change.
Tonal stimuli were generated using stimulus generator of
Intelligent Hearing Systems, Smart EP (version. 3.70). A
1000 Hz pure tone of 250 ms duration was used as standard
(80% probability) while a 1100 Hz pure tone of 250 ms and

> Elasfily Regesall aglell gayg sylalysl Zypell Blaall
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1000 Hz pure tone of 175 ms were deviants (20%
probability), deviating in frequency and duration
respectively.

In the speech condition: The stimuli were semisynthetic
phonemes synthesized using a computer-based stimulus-
generation method, Semisynthetic Speech Generation
(SSG)®, In pitch contrast the standard and deviant
phonemes differ only in their second formant (F2) whereas
the F1, F3, F4 as well as the fundamental frequency FO
were the same for both the standard and the deviant
phonemes. The standard phoneme was the vowel /o/

(F2=851 Hz. probability =80%), and the deviant phoneme
was vowel /e/ (F2=1940 Hz. probability =20%). The
standard and deviant phonemes were both of 400 ms in
duration (including10 ms rise/fall time).

Second for duration contrast: the stimulus was syllable
/ba/ which has bilabial stop consonant/b/ along with vowel
/al. The standard was 250 ms in duration with probability 80
%, and the deviant stimuli differ only in vowel duration (175
ms in duration, probability 20 %).

The analysis period was 515 ms with 50 ms pre-stimulus
recording. Recording was done with an amplification of 50,
artifact rejection level 100 pV and band pass filter 0.8-30 Hz.

The difference wave was computed by subtracting the
standard wave from the deviant one separately for each
subject. Peak latency and peak amplitude of MMN and P3a
were measured 9,

The data obtained from the control group and clinical
group was statistically analyzed using SPSS version 16 for
windows. Description of all data was carried out using mean
and standard deviation (SD). Statistical analysis was done
using independent t- test.

Results:

6 Elasfily Regesall aglell gayg sylalysl Zypell Blaall
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The MMN (table 1):

MMN was elicited by all stimulus classes in

both groups of children. In tonal stimulation there

were no significant differences between ASD and

normal children MMN amplitude and latency

measurements either with frequency (pitch) or

duration changes (table 1).

With speech stimuli in pitch contrast condition there were
no significant differences between ASD and normal group.
While in duration contrast condition, there were reduced
amplitude and shifted latency in ASD children compared to
their normal beers which were very highly statistically
significant (table 1).

Table (1): MMN amplitude and latency (mean + SD)
in control and ASD children for different
stimuli changes.

Stimul |Chang| MMN MMN P MMN | MMN P

us e amplitudex{amplitudez| value | latency+ | latency+ | value
SD SD (ASD) SD SD
(control) (control)[ (ASD)

Tonal |Pitch |-5.19 + 3.06|-5.97 + 3.07|0.541 [ 169 + 16 | 164 +25 | 0.573
Tonal |Durati| -4.20 = |-3.52+1.89|0.406|267 £19| 274 +20 (0.390
on 2.03
Speech|Pitch |-4.16 + 2.34|-4.22 + 2.74|0.960 | 189 £19 | 193 +21 |0.634
speech |durati |-4.58 £ 2.20|-2.08 £1.34|0.003 [ 251 +10 | 302 +22 | 0.001

on ** *%

SD: standard deviation. **: very highly statistically
significant.

P3a (table 2):

! Elasfily Regesall aglell gayg sylalysl Zypell Blaall
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In healthy children, the P3a was significantly
evident in all stimulus conditions.

P3a could be measured in ASD children with tonal
stimulation either with frequency or duration contrast.
There were no significant differences in latency or
amplitude measures between ASD and normal children
with tonal pitch or duration contrast (table 2). With speech
stimuli in pitch contrast condition p3a could be elicited in
ASD children but there were statistically significant
differences in amplitude and very highly statistically
significant differences in latency between ASD and normal
group (table 2).

No P3a could be elicited with speech stimuli for
duration contrast in ASD children

Table (2): P3a amplitude and latency (mean £ SD) in
control and ASD children for different stimuli

c h a n g e S
Stimul [ Chang P3a P3a P P3a P3a P
us e |amplitude+|amplitudex |valu| latency+ | latencyz | value
SD SD (ASD) | e SD SD
(control) (control)| (ASD)
Tonal [Pitch | 3.82+2.05 | 3.69 £1.64 |0.87| 285 48 | 292 +51 | 0.730
1
Tonal |Durati | 3.14 £1.25 | 2.76 £1.29 |0.47| 366 £37 | 372+ 46 | 0.736
on 0
Speech [Pitch | 3.42+2.32 | 1.82 £1.35 |0.05| 302 £41 | 379 +35 | 0.001
Speech|Durati | 2.65+1.55| NoP3a |----|342+31|NotP3a| ----
on response response

SD: standard deviation. *: statistically significant. **: very
highly statistically significant
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Discussion:

In summary, the present study investigated sound-
feature discrimination (MMN) and involuntary orienting
(P3a) in ASD children using tonal (non-speech) and speech
stimuli with pitch and duration contrast:

ASD children showed normal tonal MMN and P3a in both
pitch and duration contrast conditions.

ASD children showed impaired temporal speech sound
discrimination while discrimination of speech pitch changes
was intact in those children.

ASD children showed impaired involuntary attention to
speech-sound which was more evident with temporal
changes.

There were no significant differences between ASD
and normal children MMN amplitude and latency
measurements using tonal stimulation either with pitch or
duration changes (table 1). These were comparable to the
findings of the study of Ceponiene et al. 1@ and Klin et al.
(1) The previous results indicated that children with autism
were able to discriminate frequency and duration changes
in tonal stimuli comparable to that of their healthy peers.

Lepisto et al.!? reported that autistic children
showed strong listening preference for non-speech signals.

MMN reflects automatic change detection processes
on neural level 1314,

In this study with speech stimuli in pitch contrast
condition there were no significant differences between
ASD and normal group.Lepisto et al.(?. reported that
discrimination of pitch was enhanced in the autistic
children, as indicated by their enlarged MMN responses
over the parietal areas for both speech and non-speech
pitch changes. These results could be related to that they
used different electrode montage.
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Pitch is an important prosodic cue, however,
deficient prosody perception and production in ASD
individuals was explained as they may be able to perceive
the prosodic variation as such, but may fail to interpret the
meaning of it. This should be considered during therapy.

In this study with speech stimulus in duration
contrast condition, there were reduced amplitude and
shifted latency of MMN in ASD children compared to their
normal beers that showed very highly statistically
significant difference (table 1) which point to impaired
temporal speech discrimination in ASD children.

There were no significant differences in P3a latency
or amplitude measures between ASD and normal children
with tonal frequency or duration contrast. While there was
statistically significant difference between ASD children
and control group for speech sounds in pitch contrast
condition. This finding was in agreement with Ceponiene et
al. and ferri et al 1915 In this study there were no P3a
responses to speech stimuli in durational contrast
condition.

The P3a response, indexing involuntary attention
switch varied in autistic children as a function of stimulus
type 16.17)

If a deviant stimulus is perceptually salient, then a
call for attention toward it is generated, which may result
in an involuntary attention switch. If attention is switched,
then the P3a response is elicited and the more attention
catching the stimulus the larger the P3a response ),

One might suggest that orienting to speech stimuli
with duration changes was abolished in children with
autism. Because acoustically, duration changes were even
more complex with speech stimuli than duration changes
with tonal stimuli.
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Furthermore, Impairment in social orienting has
been proposed to be one of the first symptoms of autism to
emerge 14, An atypical pattern of activation in the
frontoparietal network during novelty detection was
reported®18), And there is a possibility of link between
these brain regions and autistic traits.

Conclusion and recommendation:

ASD children showed normal tonal (pitch and
temporal) discrimination and orientation. Meanwhile, for
speech sound stimuli they showed impaired abilities to
discriminate durational changes while discrimination of
speech pitch changes was intact
Furthermore, ASD children showed impaired involuntary
orientation to speech-sound which was more evident with
temporal changes.

The findings of this study can influence the strategy
of the remediation plan for ASD children:

Catching their attention could depend on variable tonal
sounds (music).

Rehabilitation therapy could involve temporal remediation
therapy using speech-sounds material in ascending
difficulty technique. And training of prosodic meaning
using speech stimuli. This could help them to overcome
their specific speech-sound temporal perception
impairment.
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Abstract

Educational unit proposed for basketball and its impact on
some aspects of learning for learners with disabilities from
the fifth grade audio Alexandria governorate * Dr/
Mohamed Hussein Mohamed Abdel Moneim

Assistant Prof. at School Sport Dep.Faculty of Physical
Education for men Alexandria University

This study aims to build the unit proposed for the
basketball and to identify the impact on some aspects of
learning the physical and skill and knowledge to the
learners of the fifth row of the Hearing Impaired in
Alexandria, and the researcher used the experimental
approach to the experimental group and one-way
measurement tribal dimensional on a sample consisting of
14 learners from the learners of the fifth grade school Hope
for the Deaf and Hard of Hearing School for Boys, where
the researcher designed a study unit proposed for the
basketball included on the maintenance of the ball, passing,
receiving, pass bra, Altsoibp Vest of fortitude, dribbling the
ball, ""Interviewing," and also included a unit on a set of
exercises the physical setup is aimed to develop physical
abilities associated basketball skills under study and the
results of the study to the improvement in the physical
aspects of learning and skill and knowledge under study for
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learners of the fifth row of the Hearing Impaired in
Alexandria.

The drawers of the most important recommendations of
the proposed unit in the curriculum of physical education
for learners with disabilities Hearing School for Boys Hope
Binnacles Alexandria governorate .
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Summary
The current study aimed to the following:

eldentifying the degree of practice of primary school
principals in the Kingdom of Saudi Arabia for school crisis
management methods.

eldentify the necessary administrative competencies for
primary school principals in the Kingdom of Saudi Arabia?

*Disclosure of the effect of [educational qualification, years
of service, educational stage, and educational district] on
the estimates of primary school principals in the Kingdom
of Saudi Arabia.

*Exposing the relationship between the practice of crisis
management methods by primary school principals and the
academic level of students.

Learn about the experiences of some countries in
managing crises in primary education and what are the
roles assigned to school principals in this regard.

The researcher reached the following results, the most
important of which are:

* The most common manifestations of crises

- Schools are being robbed [test questions - some expensive
educational devices and aids]

Fires broke out in schools.
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- School violence.

- Lack of services and poor maintenance of school
buildings.

*- The most common obstacles to managing school crises
from the point of view of the study sample are:

Organizational obstacles.

Obstacles associated with information and communication
systems.

Behavioral obstacles.

*- The most common organizational obstacles to managing
school crises are:

- Scarcity of training programs offered in the field of crisis
management.

- The lack of appropriate and equipped operating rooms in
the school to manage school crises.

Weak systems for evaluating practices and decisions for
dealing with school crises to benefit from them in the
future.

Weak awareness and education programs for school
employees on how to deal with and manage school crises.

Schools lack a database to be employed in dealing with
school crises.

- The lack of appropriate communication systems through
which information is exchanged in the event of school
crises.
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summary

A team of three female researchers at the master’s level in
the Department of Administration and Educational
Supervision at the Arab East College for Postgraduate
Studies in Riyadh conducted a theoretical study aimed at

.1ldentify ways to eliminate the obstacles of educational
supervision and improve the educational process in the city
of Riyadh

.2ldentifying the obstacles to educational supervision in the
city of Riyadh as seen by educational supervisors.

3ldentifying the proposed solutions to the obstacles of
educational supervision in the city of Riyadh as seen by the
educational supervisors::.

4ldentifying the role of the variables (experience -

specialization - academic qualification - the subject that is
supervised) among female educational supervisors in
influencing the obstacles facing female educational
supervisors in the city of Riyadh
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