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SPEA
KERS: D

R. LU
C

KER A
N

D
 D

R. KAU
L

•
D

r. Luckeris a Professor in the D
ept. of C

om
m

unication Sciences 
and D

isorders at H
ow

ard U
niversity in W

ashington, D
C

•
H

e also has a private practice specializing in assessm
ent of 

children for auditory processing and language processing 
disorders

•
D

r. K
aulis a private practitioner is Richm

ond VA
, specializing in 

A
uditory Processing D

isorders assessm
ent and intervention



D
ISC

LA
IM

ERS

•
D

r. Luckerhas no financial interests in m
aking this presentation.  H

ow
ever, he 

does have a private practice, and participants m
ight m

ake referrals to his 
private practice.  H

e is also a researcher, and m
uch of his w

ork is based on 
his evidence based research and publications.

•
D

r. K
aulhas no financial interests in m

aking this presentation, how
ever w

ill 
accept referrals m

ade by participants. 



LEA
RN

ER O
BJEC

TIV
ES

•
Explain sim

ilarities betw
een auditory processing and language processing

•
Explain som

e specific differences betw
een auditory processing and language 

processing

•
D

escribe how
 auditory processing deficits (A

PD
) can lead to language 

processing problem
s 

•
D

escribe how
 the inform

ation gathered from
 reports can be used m

ake 
appropriate referrals to rule out or rule in deficits in other fundam

ental 
processes.



O
V

ERV
IEW

•
W

e believe that auditory processing should be approached using a 
m

ultisystem
 or m

ultim
odal approach

•
O

ne such approach: Lucker’s M
ultiSystem

Integrative A
pproach

•
The grow

th, developm
ent, and functions of all these system

s overlap

•
A

uditory processing and Language processing are inter-dependent 

•
There are factors in all these areas needing to be trained to im

prove auditory 
processing abilities in people



O
V

ERV
IEW

 O
F TH

E BRA
IN



N
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O
N

N
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TIO
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G
A

M
E



LA
N

G
U

AG
E SKILLS D

EFIN
ITIO

N

•
Language

is a system
 that consists of the developm

ent, acquisition, 
m

aintenance and use of com
plex system

s of
com

m
unication, particularly 

the
hum

an ability to do so; and
a language

is any specific exam
ple of such a 

system
. 

•
Language can include verbal and non-verbal m

odalities



LA
N

G
U

AG
E PRO

C
ESSIN

G

•
Language involves a set of rules that allow

 the person to know
•

The organization and rules that tell w
hat sounds are linguistic sounds, and w

hich linguistic 
sounds (phonem

es) are vow
els and consonants and w

hat distinctive features are involved 
w

ith each phonem
e

•
The m

eaning of w
ords (sem

antics)

•
The gram

m
atical m

eaning of w
ords (m

orphology)

•
The gram

m
atical m

eaning of sentences (syntax)

•
Social/Pragm

atic uses of language for social com
m

unication



LA
N

G
U

AG
E PRO

C
ESSIN

G

•
Is an internal process only

•
W

e take the EXTRAC
TED

 and IN
TEG

RATED
 auditory stim

uli sent from
 the auditory 

system
 to the receptive language system

 (first the phonem
ic analysis area =

 Luria’s 
area) to EXTRAC

T m
eaning w

ords and find the m
eaning of the w

ords (also connecting 
w

ith and from
 the m

em
ory parts of the cognitive system

)

•
W

e IN
TEG

RATE the m
eaning-

(m
ostly key w

ords) and identify to w
hat they relate 

and connect (again) w
ith m

em
ory and cognitive system

 for thinking/decision m
aking 

about the m
eaning of the w

ords



LA
N

G
U

AG
E PRO

C
ESSIN

G
C

O
N

TIN
U

ED

•
Integrate individual w

ords together to analyze them
 for their “gram

m
atical” 

m
eaning

•
W

e also extract and integrate tim
e factors-

physical tim
ing of m

essage to 
understand language nuances and context-

requires cognition

•
A

lso have to have m
em

ory to organize and sequence inform
ation for analysis 

and response



LA
N

G
U

AG
E PRO

C
ESSIN

G
C

O
N

TIN
U

ED

•
use cognitive and m

em
ory system

s and executive functioning for 
thinking/decision m

aking/ social m
eaning of the linguistic com

m
unication

•
use m

em
ory to decide on appropriate com

m
unicative response (pragm

atic)



SPEEC
H

 D
EFIN

ITIO
N

•
Speech

is the vocalized form
 of

com
m

unication
used by hum

ans and som
e 

anim
als, w

hich is based upon the
syntactic com

bination of item
s draw

n from
 

the
lexicon. Each spoken w

ord is created out of the
phonetic

com
bination of a 

lim
ited set of

vow
el and

consonant speech sound units (phonem
es). These 

vocabularies, the syntax that structures them
, and their sets of speech sound 

units differ, creating m
any thousands of different, and

m
utually unintelligible, 

hum
an

languages. The vocal abilities that enable hum
ans to produce speech 

also enable them
 to

sing



SPEEC
H

 PRO
C

ESSIN
G

•
M

otor productions of speech sounds specific to the language 

•
The auditory patterns of the speech sounds translate precisely to the m

uscle 
m

otor patterns in the m
outh to produce specific sounds-

articulation w
hich is 

dependent on precise placem
ent of the m

uscles and the m
anner of production 

of the sounds

•
The speech m

otor skills are sequenced precisely as they sm
oothly change the 

placem
ent and m

anner of production to m
ake w

ords-
coarticulation



AU
D

ITO
RY SKILLS D

EFIN
ITIO

N

•
A

uditory Skills
is to give one's attention to sound. It involves com

plex 
affective, cognitive, and behavioral processes.Effective processes include the 
m

otivation to attend to others; cognitive processes include attending to, 
understanding, receiving, and interpreting content and relational m

essages; 
and behavioral processes include responding w

ith verbal and nonverbal 
feedback.



AU
D

ITO
RY PRO

C
ESSIN

G

•
The ability to receive sound vibrations w

ith our peripheral system
 clearly

•
The ability for this inform

ation to be transferred to the brain via patent neural 
pathw

ays to the brain efficiently

•
The ability to decode the spectral patterns of these sound vibrations and pair them

 
w

ith specific sounds 

•
The ability to recognize the speech rhythm

-rim
e-rhym

e patterns

•
The ability to discrim

inate speech and non speech sounds

•
The ability to m

ake strong m
em

ory patterns of these sounds

•
The ability to hear and listen to inform

ation w
ithout aversive em

otional response



AU
D

ITO
RY PRO

C
ESSIN

G

•
The ability to recognize and discrim

inate sounds w
ith or w

ithout background 
distractions

•
The ability to attach m

eaning to the various sound patterns w
ith increased fam

iliarity

•
The ability to attach m

eaning to the fam
iliar speech sounds to connect it to the 

spoken m
essage

•
The ability to use or integrate inform

ation com
ing from

 both ears to m
ake coherent 

patterns related to the m
essage

•
The ability to use previous know

ledge or resources to m
ake corrections m

entally of 
m

isheard inform
ation or to be able to ask for clarifications



AU
D

ITO
RY PRO

C
ESSIN

G

•
A

uditory system
 alone includes: 

•
auditory (input) processing involves how

 sound is picked up by the outer ear, resonated by the 
external auditory m

eatus (canal), 

•
m

echanical transm
ission

•
“processed” in the cochlea into frequencies at specific intensities over tim

e, 

•
then neurologically “coded” into the auditory (eighth) nerve and transm

itted to the next 
brainstem

 levels and on to the cortex and through intercortical (inter hem
ispheric}connections)

•
A

uditory processing also involves the input from
 other system

s and output from
 the auditory 

system
 to other system

s (total integration)



SW
ITC

H



C
O

G
N

ITIO
N

 D
EFIN

ITIO
N

•
C

ognition
is "the m

ental action or process of acquiring know
ledge and 

understanding through thought, experience, and the senses". [1]It encom
passes 

processes such as
know

ledge,attention,m
em

ory
and

w
orking m

em
ory,judgm

ent 
and

evaluation,reasoning and "com
putation",problem

 solving and
decision 

m
aking,com

prehension and production of
language. H

um
an cognition is conscious 

and unconscious, concrete or abstract, as w
ell as intuitive (like know

ledge of a 
language) and conceptual (like a m

odel of a language). C
ognitive processes use 

existing know
ledge and generate new

 know
ledge.



C
O

G
N

ITIV
E PRO

C
ESSIN

G

•
C

ognition is com
plex, thinking w

hich, essentially, involves:

•
Know

ing the m
eaning of things (not m

erely their linguistic m
eaning)

•
M

aking decisions

•
H

igher level processing, reflection, revision, know
ing from

 w
here or w

hy you m
ade a 

decision

•
Placing into m

em
ory and recalling from

 m
em

ory things
•

M
em

ory involves im
m

ediate (w
orking m

em
ory), short-term

 (for a short period of tim
e), and 

long-term
 m

em
ory (true storage)



C
O

G
N

ITIV
E PRO

C
ESSIN

G

•
This is a critical part of w

hat w
e call auditory processing (or w

hat LM
SIA

 calls 
auditory inform

ation processing)

•
A

s stated already, at the language level w
e have input to and from

 the 
cognitive system

 –
also at the auditory level there is input to and from

 parts 
of the cognitive system

•
In the auditory connections, w

e m
ake decisions as to w

hat phonem
es w

ere are 
accepting that w

e heard, or have questions about needing clarification



C
O

G
N

ITIV
E PRO

C
ESSIN

G
C

O
N

TIN
U

ED

•
The cognitive system

 w
as also identified in helping m

ake decisions about the 
linguistic m

eaning of the w
ords w

e processed and the social m
eaning of the 

situation in w
hich the language com

m
unication is occurring

•
The decisions are constant and send im

pulses dow
n to m

odify upcom
ing 

auditory processing (such as w
hat to enhance and w

hat to filter out and not 
let pass through to higher levels

•
A

t the language level this is m
etalinguistic processes or higher level language



EXEC
U

TIV
E FU

N
C

TIO
N
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EFIN

ITIO
N

•
Executive functions

(collectively referred to as
executive function

and
cognitive 

control) are a set of
cognitive processes that are necessary for the cognitive control 

of
behavior: selecting and successfully m

onitoring behaviors that facilitate the 
attainm

ent of chosen goals. Executive functions include basic cognitive processes such 
as

attentional control,cognitive inhibition,inhibitory control,w
orking m

em
ory, 

and
cognitive flexibility. H

igher order executive functions require the sim
ultaneous use 

of m
ultiple basic executive functions and include

planning
and

fluid 
intelligence(i.e.,reasoning

and
problem

 solving).



EXEC
U

TIV
E SKILLS PRO

C
ESSIN

G

•
This is the level of self-m

onitoring; regulating; and correcting

•
W

e m
onitor how

 w
e think, on w

hat w
e should attend, im

portance of m
essage 

•
Involves: A

ttention, self-regulation, em
otional regulation, organizing, planning, 

behavior m
onitoring and regulation, controlling how

 w
e m

ake decisions

•
It is a scaffolding process-

developm
ent starts at birth and m

odifications 
continue throughout life. M

ajority of the developm
ent should occur by age 25 



EXEC
U

TIV
E FU

N
C

TIO
N

 PRO
C

ESSIN
G

•
This is a critical area since it m

onitors and regulates everything the brain does

•
W

e m
onitor if w

e are attending appropriately, have m
ade appropriate 

decisions regarding to w
hat w

e should attend, m
ake appropriate decisions as 

to w
hat to enhance and w

hat to filter out

•
W

e also regulate w
hat and how

 to organizer, how
 m

uch energy is needed for 
each system

 involved in the processing, and to w
hat w

e should put our energy 
and attention w

hen processing



EM
O

TIO
N

 D
EFIN

ITIO
N

•
Em

otion
is any

conscious experience
characterized by intense m

ental activity 
and a certain degree of

pleasure or
displeasure.Em

otion is often
intertw

ined 
w

ith
m

ood,tem
peram

ent,personality,disposition, and
m

otivation.In som
e 

theories,cognition is an im
portant aspect of em

otion. Those acting prim
arily on 

the em
otions they are feeling m

ay seem
 as if they are not thinking, but m

ental 
processes are still essential, particularly in the interpretation of events



EM
O

TIO
N

 PRO
C

ESSIN
G

•
W

e also interpret w
hat w

e hear based on the em
otional overtone of the m

essage.  
This has a lot to do w

ith connections in the non-classical auditory system
 (high 

brainstem
 directly to the lim

bic system
 bypassing the right and left cortical auditory 

centers

•
W

e interpret the “tone of voice” (pragm
atic), m

eaning of w
ords based on things like 

sarcasm
, em

phasis w
hich m

akes som
e w

ords m
ore im

portant than others, phonological 
processing (such as foreign w

ords/nam
es), etc.

•
A

ll com
m

unication connects to em
otional system

 in a positive, negative or neutral 
w

ay-
negative reactivity is not conducive for learning and developm

ent



EM
O

TIO
N

 PRO
C

ESSIN
G

•
W

e also interpret w
hat w

e hear based on the em
otional overtone of the 

m
essage.  This has a lot to do w

ith connections in the non-classical auditory 
system

 (high brainstem
 directly to the lim

bic system
 bypassing the right and 

left cortical auditory centers

•
W

e interpret the “tone of voice” (pragm
atic), m

eaning of w
ords based on 

things like sarcasm
, em

phasis w
hich m

akes som
e w

ords m
ore im

portant than 
others, phonological processing (such as foreign w

ords/nam
es), etc.



BREA
K



PRO
C

ESSIN
G

: W
H

AT IS IN
VO

LV
ED

•
W

e can divide processing into three parts

•
O

ne is input –
the processing of incom

ing inform
ation through the specific 

sensory channel in w
hich that stim

uli com
es in from

 the outside w
orld to the 

brain (it is m
ore than just auditory in auditory processing)

•
O

ne is output –
how

 w
e respond, how

 w
e form

ulate and organize a response 
to input w

hether the input is external or from
 w

ithin

•
Internal processing –

w
hat is going on in the different system

s in the brain



IN
PU

T-O
U

TPU
T



H
ID

D
EN

 PRO
C

ESSES



TYPES O
F PRO

C
ESSES

•
M

ultilevel (com
pletion of a task from

 beginning to end-
school projects)

•
M

ultiple D
irections (com

pleting chores)

•
M

ulti-Tasking (texting and driving) N
ot efficient or effective

•
M

ultim
odality (listening to m

usic or w
atching TV

 w
hile cooking) sim

ultaneous 
processing-

this can be efficient and effective if integrative processes are 
strong



IN
TER-H

EM
ISPH

ERE V
S. IN

TRA
-H

EM
ISPH

ERE PRO
C

ESSES 

•
W

e do not m
erely process betw

een hem
ispheres, but w

e process betw
een 

parts of the brain even w
ithin the sam

e hem
isphere

•
Inter-hem

isphere typically refers to the auditory and language centers of the 
brain.

•
The dom

inant hem
isphere processes the cognitive and linguistic m

eaning

•
The non-dom

inant hem
isphere processes m

usic, rhythm
, and then, the em

otional 
m

eaning of the auditory-linguistic m
essage



IN
SID

E-O
U

T V
S O

U
TSID

E-IN
 PRO

C
ESSES

•
W

e typically think of only processing signals com
ing from

 the outside (ignoring 
the irrelevant inform

ation and focusing on the relevant inform
ation)

•
But, w

e also regulate inform
ation internally based on w

hat w
e have processed 

at higher levels (suppressing m
ental noise and allow

ing only the relevant 
inform

ation to be em
phasized)

•
In reality, both occur sim

ultaneously and continuously.



TO
P D

O
W

N
 V

S. BO
TTO

M
 U

P PRO
C

ESSES

•
A

uditory processing: Bottom
 up-

analytical processing-processing the parts

•
C

ognitive-Linguistic processing: Top dow
n-

C
ontextual processing-

processing 
the w

hole 



IN
TERPRETATIO

N

•
Very seldom

 can just one w
eakness stand out

•
O

ther related processes w
ill be affected

•
It is m

ost beneficial to look at the child from
 all these perspectives

•
It m

ay be a disservice to w
ait to evaluate the auditory skills after all other 

therapies have been provided



SA
M

E BRA
IN

 PRIN
C

IPLE-A
N

 IN
TEG

RATED
 PRO

C
ESS

(H
O

W
 D

O
 TH

EY FIT TO
G

ETH
ER)

•
In an integrated approach, none of these processes occurs in isolation.  
(decisions are alw

ays based on a variety of factors and contexts)

•
Integration is betw

een A
LL parts of the brain not m

erely right and left parts



H
O

W
 D

O
 LA

N
G

U
AG

E SKILLS RELATE TO
 A

PD



H
O
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N
G

U
AG
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 A
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RO
LE O

F AU
D

IO
LO

G
IST-TESTIN

G

•
Evaluation and diagnosis of auditory processing disorders falls solely w

ithin the 
scope of practice of the audiologist (A

SH
A

, 2005/ A
A

A
, 2010)

•
The audiologist

•
Rules out hearing as a contributing factor (audiological evaluation)

•
SH

O
U

LD
 provide com

prehensive evaluation of A
LL areas of auditory processing

•
A

t m
inim

um
, SLPs should look for at least tw

o m
easures of each factor identified at deficient 

to ensure that a proper diagnosis of that area being an A
PD

 problem

•
Som

e kids m
ay just have a very poor score in any one area-

m
ay need to use professional 

judjem
ent



RO
LE O

F AU
D

IO
LO

G
IST-TH

ERA
PY

•
Som

e audiologists do therapy

•
M

ost states do not see audiologists as providers of therapy, and m
ost m

edical 
insurance com

panies w
ill not reim

burse for audiological therapy services

•
But, som

e audiologists are very w
ell trained and proficient in providing 

therapy

•
Those w

ho feel they are com
petent in providing therapy, especially for the 

auditory based problem
s, should provide such auditory processing therapy



RO
LE O

F SPEEC
H

 PATH
O

LO
G

IST-TESTIN
G

 

•
The SLPs role is tw

o-fold

•
M

ost im
portant is to evaluate language and com

m
unication factors

•
Language should be evaluated both for language know

ledge (vocab, 
gram

m
ar) and language processing (m

etalinguistic processes and 
social/pragm

atic com
m

unication skills)

•
Speech-Language Pathologist should be consciously looking for signs of 
auditory skills w

eaknesses for appropriate referral to the audiologist-
preferably one w

ho is trained in A
PD



RO
LE O

F SPEEC
H

 PATH
O

LO
G

IST-TH
ERA

PY

•
W

hen the audiologist cannot provide therapy, it is usually done w
ith the SLP

•
M

any SLPs are not trained or know
 how

 to provide appropriate therapy for 
children for their different types of auditory processing disorders

•
Therapies differ for each type of A

PD
 so that things for dichotic listening are 

not appropriate for speech in noise auditory distractibility or for auditory 
phonological problem

s



RO
LE O

F TH
E O

C
C

U
PATIO

N
A

L TH
ERA

PIST FO
R TESTIN

G
 

•
Sensory processing is one of the areas of auditory processing (i.e., auditory 
sensory processing

•
O

Ts usually do not have objective m
easures to assess auditory sensory 

processing such as over sensitivity to sound and noises

•
So the O

T is able to SC
REEN

 for the possibility of an auditory sensory 
processing problem

, but the audiologist can see if a child actually can or 
cannot tolerate sounds, noises, distractions during testing



RO
LE O

F O
C

C
U

PATIO
N

A
L TH

ERA
PIST

•
Som

e children w
ith A

PD
 have underlying sensory processing deficits and 

benefit from
 w

ork w
ith the O

T w
ho is fam

iliar w
ith and trained to do listening 

therapies such as The Listening Program
 or TLP (w

w
w

.advancedbrain.com
), 

Therapeutic Listening or V
ital Links (w

w
w

.vitallinks.net), Integrated Listening 
System

s or iLS (w
w

w
.integratedlistening.com

)

•
O

ther than these listening therapies, specific to A
PD, there is not m

uch m
ore an 

O
T has to offer (specific to A

PD
 rem

em
ber)



RO
LE O

F PSYC
H

O
LO

G
IST FO

R TESTIN
G

 

•
M

any A
PD

 and language problem
s are secondary or m

ade w
orse by 

underlying cognitive, em
otional, behavioral, executive functioning deficits

•
A

ll these are assessed by an appropriate clinical/neuropsychological 
evaluation

•
Be sure that the psychological testing is done by a licensed or school certified 
psychologist

•
Be sure all areas listed above are assessed –

m
ostly by objective m

eans



RO
LE O

F V
ISIO

N
 TH

ERA
PIST 

(D
EV

ELO
PM

EN
TA

L O
PTO

M
ETRIST)

•
Som

e children w
ith reading, spelling, and w

riting problem
s have auditory 

phonological processing difficulties as w
ell as visual processing problem

s

•
Som

e specialists, such as D
evelopm

ental O
ptom

etrists, provide vision therapy 
to help the eyes better processing and coordinate

•
O

utcom
es are better visual processing to go along w

ith better phonological 
processing w

ork by the audiologist or SLP to help the children w
ith A

PD
 

problem
s related to reading, spelling, and w

riting



W
H

AT C
U

ES SH
O

U
LD

 LEA
D

 TO
 RELEVA

N
T REFERRA

LS

•
Q

uantitative test results: Test results outside norm
s

•
Q

ualitative test results: 

•
Replay of repeat item

s because of extraneous or intraneous
reasons

•
Reinstruction: To follow

 the directions of the test accurately

•
C

ue: To repeat response because of unintelligible or partial responses 

•
Facial expressions-

discom
fort or flat affect



W
H

AT C
U

ES SH
O

U
LD

 LEA
D

 TO
 RELEVA

N
T REFERRA

LS

•
N

um
ber of breaks

•
D

iscom
fort using headphones

•
Redirections

•
D

ifficulty w
ith sustained attention to task

•
Fatigue



FIN
ITE M

EN
TA

L RESO
U

RC
ES/ EN

ERG
Y

•
D

epletion of m
ental resources can cause extrem

e fatigue

•
Low

 energy can be m
isconstrued as other disorders or disabilities



C
O

N
C

LU
SIO

N
-

G
A

M
E

•
Tim

ing and C
oordination

•
Synchrony-N

erves that fire together w
ire together and nerves that fire apart 

w
ire apart (Brain that C

hanges Itself)

•
Synergy-

N
et effect of all functions w

ired together is greater than the sum
 of 

the individual functions



D
ISC

U
SSIO

N

Thank you for your participation

Jay R. Lucker –
apddrj@

gm
ail.com

–
301-254-8583

Kavita Kaul –
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H
otm

ail.com
–

804-519-6460
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