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Overview 

It is important to children’s academic and social 
development that they not only hear sounds, but 
understand them.  While auditory skills generally 
develop effortlessly, it is not so for all children.  
Unfortunately, clinical assessment procedures are 
often confounded by attention, are not sensitive to 
individual differences, and do not fit within a 
theoretical framework of perceptual development.  
The goal of this study is to bring previous 
psychoacoustic data on children’s auditory 
processing and auditory learning to the study of 
clinical populations, including children with 
auditory and/or attention disorders. 

What is auditory processing? 

Auditory processing contributes to the encoding of 
both verbal and non-verbal signals, particularly 
when they are unfamiliar.  Peripheral processing 
(cochlea, VIII nerve, and lower brainstem) regulates 
detection and discrimination of stimulus features,  
providing signal clarity at more central levels.  
Central processing (upper brainstem & cortex) 
integrates features into coherent wholes that can be 
labeled and linked to long term representations.  
Selective attention, memory, and language 
competency work with auditory processing to 
facilitate learning. 

How is central auditory processing evaluated?   

Clinical assessment of auditory processing 
generally includes systematic observations of 
auditory behavior (e.g. checklists); assessment of 
temporal processing (resolution and ordering); and 
the perception of low-redundancy and competing 
speech.  Many skills known to be important for 
processing auditory information are not tested, and 
no dynamic measures tapping a child’s potential for 
learning new sounds are included.   

 

What characterizes children’s auditory abilities?  

There are large individual differences in children’s 
performance and in the age at which performance 
becomes adult-like, making comparison between 
individual and age-related averaged data difficult.   

 

Individual data for 
2 children on a 
variety of auditory 
tasks, 
performance 
normalized to 
adult values 
(Figure: Allen & 
Wightman, 
unpublished).   

In spite of the individual differences, several 
observations can be made about children’s 
performance on auditory tasks.  Children need larger 
signals/differences for detection and discrimination; 
they weight and integrate information less efficiently; 
and they show reduced selective attention and 
greater sensitivity to distraction than do adult 
listeners.  These age-related differences may reflect 
maturational changes in processing that ultimately 
facilitate perceptual learning.   

Mechanisms of perceptual learning include:   

Attentional weighting – emphasis on features that 
predict categories.  

Stimulus imprinting - greater sensitivity to frequently 
occurring stimuli and elements.  

Differentiation – finer differences perceived with 
experience, influence of top-down processes.   

Unitization - construction of single functional units 
through feature integration (Goldstone,1998).  

These factors may explain the findings in children’s 
psychoacoustic performance better than do adult 
models of processing. 
 

 

 

A. AUDITORY DISCRIMINATION. 

Peripheral processing provides for signal clarity via 
encoding of acoustic features such as intensity and 
frequency.  With experience, finer differences are 
detectable.  Performance can also be enhanced with 
practice and training, possibly resulting from 
acclimation to the task, the formation of listening 
strategies and labeling, and the establishment of new 
neural pathways.   This study examines age and 
learning effects in basic auditory processing in 
normally developing children and those with auditory 
problems.  This is important because: 

1. It is often accepted that perceptual training can 
enhance the ability of children to detect and 
discriminate acoustic features (many auditory 
training programs are available and they are often 
recommended to children with central auditory 
problems) yet this ability has not been well 
studied in children.   

2. The large age-related differences observed in 
children’s performance may reflect factors other 
than peripheral sensitivity.     

Biologic correlates – Late evoked potentials. 

Useful information can be obtained if performance 
can be linked to electrophysiologic measures.  Two 
late occurring potentials are promising – the MMN 
and P300.  Both will be evaluated before and after 
learning phases, and in children and adults with 
different performance levels.   

MMN has been shown to be most closely related to 
the stimulus characteristics and is not affected by 
attention.  P300 appears to more closely relate to 
labels applied to the stimuli.  

 

 

 

 

B. EXTRACTION OF SYNTATIC PATTERNS.  

The ability to extract regularities in auditory patterns is 
likely an important auditory ability for the processing 
of natural sounds.  While peripheral resolution plays 
an important role in this ability, so does integration at 
more central levels.  In this task listeners are asked to 
listen to auditory patterns that may or may not obey a 
prescribed syntax.  A listener’s ability to extract the 
syntax is assessed as a function of syntax complexity 
and component duration.   

Sample syntax – 

Correct:  AAACDD  

Incorrect:  AADDCC  

(Howard & Ballas, 1985) 

Auditory and Visual learning, and transfer 
between modalities. 

Subjects will be trained with auditory and/or visual 
information and transfer of learning between 
modalities will be evaluated and modeled using 
connectionist networks.  This work will lend insight 
into the extraction of phonologic (and orthographic) 
rules and transfer between the two. 

Mediated learning 

Strategies for improving task performance will be 
extracted from proficient listeners and others will be 
taught to use these strategies through dynamic 
assessment and mediated learning techniques. 

Other measures of peripheral encoding (temporal 
processing, masking, spectral shape 
discrimination and frequency resolution), feature 
weighting and information integration, focused 
and sustained attention, and the effects of noise 
will be tested in later phases of the project. 

 

C.  COMPARISION OF CAPD AND ADD. 

Many children with CAPD and ADD/ADHD 
show similar performance on auditory tasks and 
similar behaviors.  Similarities in auditory 
processing may arise because diagnostic tests 
commonly used for CAP assessment have a 
strong attentional component (e.g. dichotic 
listening, auditory figure-ground tasks), or 
because both populations have similar auditory 
capabilities.  This study will bring together 
assessment of auditory processing and 
psychopathology so that the two disorders can 
be more clearly defined.  Tests of language and 
cognitive processing will also be included. 

 Population and procedure 

Children 7- to 15- years with normal hearing 
and academic achievement; central auditory 
processing disorders, attention deficit disorder, 
or learning disabilities will be tested. 

Tests results will be analyzed with multivariate 
analysis of variance for group differences, 
factor analysis, and cluster analysis to describe 
patterns of performance.   

Children will be followed over a 2-3 year period 
to evaluate maturation of abilities. 

Assessment will include: 

1. Audiologic battery for CAPD 

2. Assessment of ADD/ADHD 

3. Language competence 

4. Cognitive levels and academic 
achievement. 

5. Psychoacoustic assessment. 

The purpose of this research is to evaluate age-related changes in basic auditory abilities and auditory learning, 
In normally developing school-aged children and in those with suspected or confirmed processing disorders. 


