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Cognitive-Based Assessment of Signal 
Processing
Donald J. Schum, Ph.D., Vice President of Audiology & 
Professional Relations, Oticon Inc.  

Customer Service and Technical Suport: 1.800.753.2160 or submit
a question using the Question Pod and include phone number.

Moderator:
Carolyn Smaka, Au.D., Editor-In-Chief 

Earning CEUs
CEU Total Access members can earn CEUs for viewing this 
seminar

• Stay logged in for full time requirement

• Pass short multiple-choice test

• Look for e-mail from ceus@audiologyonline.com with 
instructions or click on “Start eLearning Here” at 
AudiologyOnline and log in to your account

• Must pass test within 7 days of today (2 attempts)p y y ( p )

Not a CEU Total Access member?  

Call 800-753-2160 

or visit www.audiologyonline.com
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Why study cognitive effort?
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How do patients describe the How do patients describe the 
effects of SNHL?

How do parents describe the effects of 
SNHL on their child?
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Listening is normally 
automatic  effortlessautomatic, effortless.

SNHL: many more listening situations require 
effort to hear and understandeffort to hear and understand
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Speech Understanding & Listening Effort
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What else can increase the cognitive 
effort required?effort required?

What gets sacrificed?
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Speech Understanding:  
A Cognitive Activity

Finite Cognitive Resources
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Listening is active & often purposeful

Speech Understanding as “Meaningful  Integration”

-Memory    -Interpretation  -Evaluation   -Reaction

•General processing resources are finite and allocatable

Pichora-Fuller, 2003

•Identification will be prioritized over memory et al.
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SNHL = ? ?

Loss of the Ability to Organize Sound

SNHL =  ?
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Kubovy & Van Valkenburg, 2001

What does the brain like?
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The Nature of Competition
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What is noise?

Ignoring takes effort
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Measuring Cognitive Effort

Immediate versus Long-term Measures
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Measuring Listening Effort

 Ratings

34
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International 2-sites study

Agil

Syncro

No effort Maximum 
effort

Moderate 
effort

Considerable 
effort

Syncro

Significantly Less Listening Effort with Agil**

Median

25%-75%

5%-95%

Listening Effort
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Measuring Listening Effort

 Ratings

 Dual Task

Two-channel Monitoring
(Schum, 1994)

Primary Task:
“John was talking 
about the growl”

Secondary Task: ea
ct

io
n 

T
im

e

Secondary Task:
Acknowledge screen 
color change

Difficulty of Primary Task

R
e
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Schum, 1994

Schum, 1994
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SPIN Quartets
(Schum, 1994)

Primary Task:
“The watchdog gave 
a warning growl”

Secondary Task: ea
ct

io
n 

T
im

e
Secondary Task:
Remember the last 
word of the past four 
sentences

Difficulty of Primary Task

R
e

Measuring Listening Effort

 Ratings

 Dual Task

 Physiological
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Examples of Cognitive Effort Research
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International 2-site study

Less* effort required

Relevance in Pediatrics
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Ready for Prime Time?

Compensation Strategies
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Sender Medium Receiver

Communication Chain

•Improve audibility

•Improve S/N

Sender Medium Receiver

Communication Chain
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•Decrease competition

•Decrease distance

Sender Medium Receiver

Communication Chain

•Enhance signal

•Decrease complexity

•Decrease pacing

Sender Medium Receiver

Communication Chain
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Wingfield & Tun, 2001

Sender Medium Receiver

Communication Chain
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