The role of the Audiologist in the Diagnosis of Auditory Processing Disorders:

Auditory Processing Battery: The goal of an auditory processing evaluation is to identify the presence or absence of an auditory processing disorder, identify/describe dysfunctional processes; and develop management strategies and intervention techniques.

1. Audiological Evaluation: The purpose of the audiological assessment is to evaluate peripheral auditory systems prior to diagnostic APD testing.
1. Pure tone air conduction

2. Speech reception thresholds

3. Speech recognition in quiet

4. Immittance testing, including ipsilateral and contralateral acoustic reflexes testing

5. Distortion Product Otoacoustic Emissions (DPOAE) 
2. Supplemental information from the school team may include:

1. Children’s Auditory Performance Scale (CHAPS)
2. Screening Instrument for Targeting Educational Risk (SIFTER)
Auditory Processing Testing Background Information
 In 2000, a conference was held in Texas to develop a consensus statement on the diagnosis of central auditory processing disorders. This conference, also known as the Bruton Conference, concluded that auditory processing deficits are typically associated with listening and language difficulties, but the auditory processing disorders are deficits specific to the auditory modality and may also involve higher-order neuro-cognitive factors, such as memory, motivation, cooperation, and attention all of which interfere with performance.

An APD evaluation should assess the maturity of various auditory processes as recommended by American Speech, Language, and Hearing Association. Auditory processes include: binaural interaction, binaural separation, binaural integration, interhemispheric transfer, auditory closure, and temporal processing.

· Auditory Closure is the ability to “fill in the missing blanks.” Auditory closure tasks indicate perception in the left hemisphere and also how well words are perceived in the left hemisphere.

· Binaural Integration is the ability to listen to different messages in each ear and process both at the same time.

· Binaural Separation is the ability to listen to one message and ignore the other when both are present at the same time.

· Interhemispheric Transfer is the ability to transfer information in the brain from the right to the left hemisphere across the corpus callosum in dichotic listening conditions where different messages are presented to the ears at the same time.

· Temporal patterning is the ability to process non-linguistic information quickly and efficiently and also the ability to complete multisensory tasks requiring perception in the right hemisphere and interhemispheric transfer.

According to the Bruton conference consensus statement on auditory processing testing, a minimal test battery should include at least: a dichotic test, a frequency or duration pattern sequence test, and a temporal gap detection test. (Jerger & Musiek, 2000)
Categories of Auditory Processing Tests:

1. Dichotic Speech Tests: The purpose of dichotic tests is to assess neuro-maturation and inter-hemispheric transfer of information. Dichotic tests also assess dysfunction of binaural integration and/or binaural separation. In dichotic tests, stimuli are presented to both ears simultaneously, with different information presented to each ear.

Dichotic Digits 

Dichotic Consonant/Vowel (Consonant Vowel) syllables


Staggered Spondaic Word (SSW) (binaural integration)


Dichotic Sentence Identification (DSI) (binaural integration Dichotic Digits)


Dichotic Rhyme Test (binaural integration)


Dichotic Consonant Vowel (binaural integration)


Competing Sentence (binaural separation)

             Synthetic Sentence Identification – Contralateral Competing Message (SSI-


CCM) (binaural separation)


A Test for Auditory Processing Disorders in Children – Revised (SCAN 3-C) 


(Competing Sentences, Competing Words subtests)


A Test for Auditory Processing Disorders in Adolescents and Adults (SCAN-A) 


(Competing Sentences, Competing Words subtests)

Effects of auditory immaturity or integration difficulties on speech and language skills: Students with integration difficulties may exhibit word finding problems, weak receptive morphologic and syntactic language skills (rules), expressive language problems in oral and written discourse, speech prosody problems (stress, rhythm, and intonation), and/or deficient music skills. Students with severe integration difficulties may have sound-symbol association problems related to difficulties associating the letter with the sound affecting reading, spelling, and writing skills. Language/learning difficulties associated with poor performance on dichotic tasks and an auditory immaturity may include difficulty comprehending main idea, “flat” speech or lack of affect, confusion about word meanings or intent related to an inability to understand sarcasm, humor, and irony, speech prosody problems related to stress, rhythm, or intonation. Students with difficulties on these tests may also have trouble with auditory figure ground and short term auditory memory tasks as well as have trouble quickly and accurately processing speech.
2. Temporal Processing: [time related aspects of the acoustic signal]

The purpose of temporal processing tests is to evaluate the listener’s ability to perceive a pattern of auditory events occurring over time. These tests challenge the processes of frequency and/or duration, discrimination, temporal ordering and linguistic labeling. The same stimuli are presented at the same time to each ear.

Random Gap Detection


Pitch Pattern Perception


Duration Pattern Perception

Effects of temporal processing on speech and language skills: Temporal processing is one of the functions necessary for the discrimination of subtle cues such as voicing and the discrimination of similar words. Temporal processing difficulties may influence phonemic awareness skills, speech discrimination, prosodic aspects of speech such as rhythm, stress, and intonation; and/or pragmatic difficulties related to an inability to detect inflection and tonal markers, etc.
3. Monaural Low-Redundancy Speech Tests: The purpose of monaural low-redundancy speech tests is to evaluate the listener’s ability to achieve closure when the auditory signal is less clear. The stimulus, which has been modified or distorted to reduce clarity, is presented to each ear separately.

Low-Pass Filtered Speech (1000 Hz)


Time-Compressed Speech with and w/o reverberation


SSI-ICM (Synthetic Sentence Identification—Ipsilateral Competing Message

Speech in noise tests


SCAN 3-C (Auditory Figure Ground and Filtered Words subtests)


SCAN-A (Auditory Figure Ground and Filtered Words subtests)

Effects of auditory closure difficulties on speech and language skills: Students with auditory closure difficulties, identified by filtered or compressed speech types of tests, often have poor receptive language base or word finding difficulties.

4. Binaural Interaction Tests: The purpose of binaural interaction tests is to evaluate how a person’s two ears work together. Functions that rely on binaural interaction may include localization, lateralization, binaural release from masking, detections of signals in noise, and binaural fusion.

Binaural Fusio

Masking level difference (MLD)

Rapid Alternating Speech Perception (RASP)

5. Electrophysiological Tests: The purpose of electrophysiological tests, which record electrical potentials that reflect synchronous activity generated by the central nervous system in response to a wide variety of acoustic events, is to assess speed of transmission of stimuli in central auditory nervous system function, related to the degree of myelination of nerve fibers. Such objective tests can identify disordered processing of sounds, including clicks, tone bursts, or complex speech syllables. The advantage of these objective tests is that the tests are not influenced by non-perceptual variables such as attention, memory, motivation, or failure to understand how to perform the task. 
Auditory Brainstem Response (ABR)
BioMap (Biological Marker of Auditory Processing)

Middle latency response

Late Evoked Potentials

P300 (Evoked potential of Auditory Brainstem Response at latency 300 ms, 
often considered a metric of cognitive functioning)
Mismatched negativity (MMN)

6. Other tests: The purpose of other tests in an auditory processing battery is to assess executive functioning tasks, like auditory memory, attention, etc.or phonemic awareness tasks.


Auditory Continuous Performance Test (ACPT) - (auditory attention)


Phonemic Synthesis Test (sound blending)


Phonemic Awareness Test (Lingui-Systems)

Auditory memory tests (Clinical Evaluation of Language Fundamentals-4, Test of 

Auditory Perceptual Skills-3 (TAPS-3), etc.) 

Effects of executive functioning and phonemic awareness tasks on speech and language skills: Executive functioning involves the ability to inhibit responses, shift attention, maintain emotional control, initiate tasks, remember auditory information, plan and organize, and monitor self. Difficulties in these areas may affect all aspects of language / learning. Difficulties with phonemic awareness tasks may interfere with sound/symbol association as a precursor to phonics development and reading fluency. 

