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AUDITORY PROCESSING: 
 Cornerstone of Language and Literacy (Reading)"

AUDITORY PROCESSING "
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Reading and Spelling "

COMPREHENSION "



Definitions of Auditory Processing Disorders (APD)"



AAA Clinical Guidelines on Auditory Processing Disorders  
(www.audiology.org)"



Consequences of Late Identification of APD  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Carlo Calearo, M.D. 
Otorhinolaryngologist 

“Italian Pioneer in APD Assessment”"



Helmer Myklebust, Ph.D. (in psychology) 
Northwestern University  

“Pioneer in APD Assessment”"



Dichotic Listening Paradigm … A long-standing test strategy 
for assessment of auditory processing"

1956: British Psychologist"
Donald E. Broadbent, Ph.D."

1961: Canadian Psychologist"
Doreen Kimura, Ph.D."



Dichotic Listening Paradigm"
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Development of APD Assessment & Management: 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Basic neuroscience advances in the decade of the 
brain (1990s) impacted understanding of APD"
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Mismatch Negativity (MMN) Response:  
“Unconcious Brain Response Elicited by Different Properties of Sound  

(Courtesy of Catharine Pettigrew, Ph.D.)!



MISMATCH NEGATIVITY (MMN) RESPONSE: 
Investigations in clinical populations"



Auditory Brainstem Response (ABR)"
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Auditory Processing Deficits in Language Learning and Reading:   
Neurophysiological Evidence from Northwestern University  



fidelity to the stimulus 

experience-dependence 

sensory 

cognitive 

Bottom Up and Top Down Influences on Auditory Processing  



Neuroscience Evidence for APD: 
Functional Neuro-Imaging (fMRI) 

(18 y.o. APD Patient with Right Ear Dichotic Deficit)"



 “fMRI” and “Auditory” Medline Citations: 
Thousands of Peer Reviewed Articles"
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Auditory Processing Disorders: 
Differential Diagnosis"



Shared Anatomy  

Reading 

Language 

Auditory processing 



AUDITORY PROCESSING DISORDERS: 
 Co-existing Disorders (Co-morbidity)"



Clinical Guidelines for Assessment and Management of 
Auditory Processing Disorders (APD) in Children and Adults 



APD: 
Screening and Assessment in Pre-School Children"

I canʼt figure out 
what they  
are saying!"



Risk Factors for APD: 
Team Work in Identification and Assessment"



Auditory Processing Disorders:  
Indicators in Early School Age Population and 

Screening for At Risk Children"



Auditory Processing Disorders:  
Indicators in Early School Age Population and 

Screening for At Risk Children"



SCAN-C and SCAN-A (Robert Keith, 1986): 
Undefined sensitivity and specificity"



 Auditory Processing Disorders in Adults: 
Risk Factors and Clinical Indications"



 Auditory Processing Disorders in Adults: 
Some of the Etiologies"
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Assessment of APD: 
Peripheral Test Battery (< 20 minutes)"



Tympanometry and Acoustic Reflex Measurement: Objective 
Information on Peripheral Auditory System and Auditory Brainstem"



Ipsilateral  
(Uncrossed) 
Sound Right 
Probe Right"
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(Crossed) 

Sound Right 
Probe Left"
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(Crossed) 
Sound Left 
Probe Right"

Ipsilateral  
(Uncrossed) 
Sound Left 
Probe Left"

Abnormal  
Acoustic  

Reflex"



Assessment of APD: 
Central Auditory Test Battery (~ 80 minutes)"



APD ASSESSMENT:   
Behavioral Test Battery for Auditory Processes (1) 

(ASHA, 2005; AAA, 2010)"
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APD ASSESSMENT:   
Behavioral Test Battery for Auditory Processes (2) 

(ASHA, 2005; AAA, 2009)"



APD ASSESSMENT:   
The GIN …. A Creative New Non-Verbal Test Procedure"



APD ASSESSMENT:  Creative Non-Verbal Test 
Procedures and Protocols … the LISN-S"



APD ASSESSMENT:   
Additional Components of Test Battery (as indicated)"



2000 Consensus Conference on  
the Diagnosis of APDs "



APD ASSESSMENT:   
Auditory Evoked Responses Evoked with  

Non-speech and Speech Signals"
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AUDITORY PROCESSING DISORDERS (APDs): 
 Incremental Deficits Model  "



Assessment and Management of Auditory 
Processing Disorders (APD)"



AAA Clinical Guidelines on Auditory Processing Disorders: 
Terminology for Habilitation/Rehabilitation"



Management of APD with Computer-Based Techniques: 
 Scientific Bases of FastForword"



APD MANAGEMENT: Computer-based Auditory Therapy  
(www.cogcon.com)"

Earobics comes in two versions: 

Earobics Foundations for pre-kindergarten, 
kindergarten, and first grade students 
   •   
Earobics Connections for second and third 
grade students, and other struggling readers 

Instructions available in 10 languages 



Auditory, Phonological, and Pre-Reading Skills  
Addressed by Earobics Program"



Earobics: Comments from Website  
(www.cogcon.com)"



Dichotic Intensity Increment Difference (DIID)"
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Dichotic Intensity Increment Difference (DIID) Tasks"



Dichotic Intensity Increment Difference (DIID) Tasks"

Deborah W. Moncrieff*  
Diane Wertz  

* Department of Communication  
  Science and Disorders, University of  
  Pittsburgh, USA  

International Journal of Audiology 2008; 47:84Auditory rehabilitation for 
interaural asymmetry: Preliminary evidence of improved dichotic listening 
performance following intensive training 



Carl Crandell, Ph.D."
 1958 - 2005"



SNR improvement on the HINT in normal hearing adults and 
children without and with APD: 

Three different FM system types"
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Phonak EduLink FM System Use Improves Academic 
Performance and Psychosocial Status in Children with APD  

Johnston, John, Kreisman, Hall & Crandell. (2009). Multiple benefits of personal 
FM system use by children with auditory processing disorder (APD).  

International Journal of Audiology, 48, 371 - 383"



Hearing in Noise Test (HINT) Results  
(Mean SNR values without and with EduLink)"



Psychosocial Function in Children with APD: 
Initial BASC II Parent Report"

• Externalizing Prob:  Hyperactivity, Aggression, Conduct Problems"
• Internalizing Prob:  Anxiety, Depression, Somatization"
• BSI:  Atypicality, Withdrawal, Attentional Problems"
• Adaptive Skills:  Adaptability, Social Skills, Leadership, Activities of Daily Living, Functional Communication"



• Internalizing Prob:  Atypicality, Locus of Control, Social Stress, Anxiety, Depression, Sense of Inadequacy, Somatization"
• School Prob:  Attitude to School, Attitude to Teachers, Sensation Seeking"
• ESI:  combination of Social Stress, Anxiety, Depression, Sense of Inadequacy"
• Personal Adjustment:  Relations with Parents, Interpersonal Relations, Self-Esteem, Self Reliance"

Psychosocial Function in Children with APD: 
Initial BASC II Child Self Report"



BASC II Parent Report Results After EduLink Use (6 
to 7 months): APD versus Control Subjects"



BASC II Student Report Results After EduLink Use 
(6 to 7 months): APD versus Control Subjects"



Multiple Benefits of Personal FM System Use by Children with APD  
(Johnston, John, Kreisman, Hall, Crandell. 2009. International Journal of Audiology, 48, 371-383!



Auditory Processing Disorders (APD): 
Diagnosis is Feasible and Management is Effective 

Thank You. 
Questions?"


