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Chapter	1

HEARING	AND	HEARING	PROBLEMS

HEARING	IS	 the	perception	of	 sound,	 and	 includes	both	 the	physical	 reception	of	 the
sound	and	its	encoding	and	transmittal	as	information	to	the	brain.

When	we	are	hearing	well,	we	receive	the	full	range	of	sounds	around	us	and	can	interpret
them	accurately,	 even	when	 there	are	many	 sound	 sources	present	 at	 the	 same	moment.
We	can	 listen	 to	a	 friend	 talking	while	music	 is	playing,	a	dog	 is	barking,	 traffic	noises
drift	in	from	outside,	and	a	faucet	is	slowly	dripping	in	another	room,	and	without	effort
understand	 the	 nature	 of	 each	 of	 these	 sounds	 and	 pay	 attention	 to	 those	 we	 consider
important.

If	you	record	a	conversation	in	which	you	are	a	participant,	and	then	play	it	back,	you	are
often	surprised	at	 the	amount	of	background	noise	 interfering	with	 the	 talkers.	The	 tape
recorder	performs	the	first	function	of	hearing,	registering	the	sound	vibrations,	but	does
not	encode	and	select	 those	 requiring	attention	and	“tuning	out”	 the	others,	as	we	do	 in
hearing.

The	kind	of	hearing	problem	with	which	we	are	most	familiar	is	a	straightforward	loss	of
the	ability	to	hear	sounds	of	low	intensity—one	becomes	“hard	of	hearing”	and	turns	the
radio	or	TV	louder,	asks	others	to	“speak	up”	and	often	requires	a	hearing	aid.	This	is	a
simple	deficiency	in	reception	ability,	and	is	compensated	for	by	increasing	the	intensity,
the	loudness,	of	the	sound	by	one	means	or	another.

The	 problems	 I	 shall	 discuss	 in	 this	 book	 are	 a	 good	 deal	 more	 complex	 and	 little
understood,	 and,	 as	 I	 hope	 to	 show,	 have	 remarkable	 effects	 upon	 behavior.	 Though
mechanical	in	origin,	as	is	the	condition	of	being	“hard	of	hearing,”	they	profoundly	affect
the	 encoding	 and	 decoding	 operations	 of	 hearing,	 and	 therefore	 result	 in	 the	 brain
receiving	garbled	information,	not	simply	diminished	information.

The	keystone	of	 this	book	and	of	 the	 treatment	I	describe	 in	 it	 is	my	observation,	based
upon	 clinical	 experience	 of	 thousands	 of	 cases,	 that	 everything	 happens	 as	 if	 human
behavior	were	largely	conditioned	by	the	manner	in	which	one	hears.	Keep	this	in	mind	as
you	read,	for	what	I	suggest	about	the	cause	and	treatment	of	behavior	problems	depends
completely	upon	it.

I	will	start	by	discussing	briefly	the	anatomical	and	physiological	elements	involved	in	the
transmission	of	sound	and	its	reception,	both	normal	and	abnormal.	These	are:

the	sound	stimulus

the	anatomical	system	and	its	function

the	failings	of	this	system



The	Sound	Stimulus
Sound	is	an	atmospheric	vibratory	phenomenon,	the	physical	vibration	of	the	particles	of
the	gases	that	compose	the	air	that	surrounds	us.	An	object	that	is	made	to	vibrate	rapidly,
for	 example	 by	 an	 impact,	 transmits	 those	 vibrations	 to	 the	 air,	 and	 if	 they	 reach	 an
eardrum	 or	microphone	 before	 fading	 out,	 they	 are	 received	 as	 sound.	 The	 schoolbook
drawing	of	a	stone	being	dropped	in	water	sending	out	concentric	circles	of	waves,	which
are	larger	closer	to	the	point	of	impact	and	diminish	as	they	move	away	from	that	point,	is
a	 simplified	 but	 valid	 illustration	 of	 the	 process.	 As	 with	 the	 ripples	 on	 the	 water,	 the
vibrations	pass	through	the	air;	they	push	a	mass	of	air	from	the	sound’s	point	of	origin	to
the	perceiving,	or	hearing,	organism.

There	are	two	main	characteristics	of	sound	waves,	frequency	and	amplitude.	Amplitude
refers	to	the	power	with	which	the	waves	are	transmitted,	which	is	registered	by	the	ear	as
varying	 degrees	 of	 loudness.	 The	 units	 of	 measure	 of	 loudness	 are	 called	 decibels
(abbreviated	dB,	and	named	for	Alexander	Graham	Bell,	 the	 inventor	of	 the	 telephone),
ranging	from	the	rustling	of	leaves	at	20	dB	to	a	rock	band	at	120	dB	or	more.	The	decibel
scale	is	 logarithmic,	so	that	10	dB	is	 ten	times	as	powerful	as	1	dB,	20	dB	is	a	hundred
times	as	powerful,	and	100	dB	is	10	billion	times	as	powerful.
Hearing	 is	 most	 often	 described	 as	 good	 or	 bad	 according	 to	 the	 level	 of	 decibels	 the
person	perceives;	if	your	ear	will	not	register	an	amplitude	of	less	than	30	dB,	you	will	not
hear	a	friend	a	few	feet	away	whispering	to	you,	and	if	the	lower	limit	is	much	higher	than
60	dB,	hearing	ordinary	conversation	will	be	extremely	difficult.

Hearing	 problems,	 then,	 as	 mentioned	 above,	 are	 usually	 considered	 to	 be	 a	 matter	 of
amplitude,	and	devices,	such	as	hearing	aids,	that	mechanically	or	electronically	amplify
the	sound	waves	received	are	the	most	common	solution.	The	hearing	difficulties	which	I
have	observed	 to	be	related	 to	 the	 types	of	behavior	 I	have	mentioned	 involve	 the	other
principal	characteristic	of	sound,	frequency.

Reasonably	 enough,	 this	 term	 refers	 to	 the	 number	 of	 vibrations	 transmitted	 in	 a	 given
period.	It	is	measured	in	vibrations	per	second,	and	the	unit	of	measure	is	the	hertz	(Hz,
named	 for	 the	 physicist	Heinrich	Hertz);	 500	Hz	 denotes	 500	 vibrations,	 or	 cycles,	 per
second.

Sound	as	humans	perceive	it	falls	in	the	range	between	15	Hz	and	20,000	Hz	(sometimes
written	as	20	kilohertz	or	20	kHz);	 to	us,	 these	are	the	“audible”	frequencies.	Vibrations
below	 this	 level	 are	 referred	 to	 as	 infrasound;	 above	 it	 as	 ultrasound.	 Ultrasound	 is
employed	in	“silent”	dog	whistles,	which	allow	the	whistler	to	transmit	noises	in	excess	of
20	kHz	which	he	cannot	hear	but	to	which	his	dog’s	more	sensitive	ears	respond.

Frequency	 is	 experienced	 as	 pitch,	 from	deep	 to	 high,	 or	 from	 the	 lowest	 bass	 notes	 to
well	 past	 the	 scope	 of	 any	 soprano.	 Of	 course,	 the	 sound	 spectrum	we	 perceive	 varies
according	 to	 the	 individual,	 and	 there	 are	 those	who	can	hear	 silent	dog	whistles	or	 the
sub-bass	of	a	kettledrum	that	has	almost	ceased	to	vibrate.	For	this	book	we	shall	ignore
such	exceptional	cases	and	focus	on	the	area	most	often	perceived,	between	125	Hz	and
8,000	Hz.	These	are	the	frequencies	of	human	speech.

The	Anatomical	System	And	Its	Function



Our	hearing	apparatus	is	composed	of	three	elements:

the	external	ear

the	middle	ear

the	internal	ear

The	external	ear	is	the	ear	we	all	see,	which	some	of	us	adorn	with	earrings,	which	others
tape	to	the	side	of	the	head	to	train	not	to	protrude,	which	we	cup	with	our	hands	to	focus
faint	sounds.	This	shallow	convoluted	cup	of	skin	and	cartilage	is	called	the	auricula,	and
is	 the	 first	 point	 of	 interception	 of	 sound	 waves.	 The	 narrow	 neck	 of	 this	 funneling
apparatus	 is	 the	outer	auditory	canal,	which	guides	 the	sound	vibrations	 to	 the	eardrum,
which	forms	the	outer	boundary	of	the	middle	ear.

The	 eardrum	 is	 also	 called	 the	 tympanum,	 from	 the	Greek	word	 for	 “drum.”	While	 an
actual	 drumhead	 produces	 sound	 vibrations	 upon	 being	 struck,	 the	 eardrum	 vibrates	 in
response	 to	 the	 sound	 vibrations	 it	 receives.	 Its	 upper	 portion	 is	 attached	 to	 an	 ossicle
(“little	bone”)	called	the	hammer,	which	is	connected	to	the	other	ossicles,	the	anvil	and
the	stirrup;	all	these	are	named	for	their	shapes.

These	 three	 ossicles	make	 up	 an	 articulated	 system	of	 levers	which	 act	 like	 a	 piston	 to
transmit	 the	vibration	of	 the	eardrum	to	 the	fluid	 in	 the	cochlea,	a	spiral	structure	 in	 the
inner	ear.	The	middle	ear	also	contains	the	Eustachian	or	auditory	tube,	which	connects	to
the	pharynx,	 the	passage	 that	connects	 the	mouth	and	nasal	cavity	with	 the	 larynx.	This
structure	scarcely	an	eighth	of	an	inch	in	diameter,	equalizes	air	pressure	on	both	sides	of
the	eardrum.	(You	make	conscious	use	of	the	Eustachian	tube	when	you	swallow	to	relieve
pressure	in	your	ears	on	an	airplane	flight	or	after	a	swift	elevator	ride.)	If	the	air	pressure
is	not	equal,	the	eardrum	cannot	vibrate	properly,	and	hearing	is	impaired.

The	 inner	ear	 is	an	extremely	complex	structure,	of	which	for	our	present	purposes	 it	 is
enough	 to	 say	 that	 its	 role	 is	 to	 transform	 the	 vibratory	 energy	 of	 sound	 into	 nervous
energy.	The	mechanical	 energy	 impinging	on	 the	 cochlea	 is	 converted	 to	 activity	of	 the
auditory	nerve	fibers,	which	transport	information	to	those	sections	of	the	brain	that	will
decode	it.	The	inner	ear	is	the	organ	of	perception,	in	contrast,	to	the	middle	ear,	the	organ
of	transmission.



The	 auditory	 retraining	 methods	 I	 discuss	 in	 this	 book	 are	 directed	 at	 improving	 or
normalizing	the	function	of	several	parts	of	the	ear:

the	eardrum,	because	as	the	low-frequency	sounds	are	working	on	the	lower	part
of	 the	 drum,	 the	 high	 frequencies	 strike	 the	 upper	 part,	 and	 the	 combination
amounts	to	a	mechanical	massage	of	this	membrane	the	middle	ear,	specifically	the
eardrum;

the	ossicles,	by	moving	their	joints,	with	the	joint	of	the	stirrup	bone	moving	in	the
oval	window	like	a	piston;

the	 cochlea,	 as	 each	 part	 of	 the	 cochlea	 corresponds	 to	 one	 frequency,	 the	 high
frequencies	being	located	close	to	the	oval	window	and	the	low	frequencies	in	the
middle	of	 the	 spiral,	 you	obtain	 another	massage,	 probably	 through	 the	 cochlear
liquid	and	perhaps	through	blood	circulation.

Failings	Of	The	System
There	are	many	obstacles	that	can	affect	the	flow	of	sound	from	its	inception	at	the	outer
ear	to	its	decoding	in	the	brain.

Vibration	 is	 a	 physical	 phenomenon,	 and	 interference	with	 its	 reception	will	mainly	 be
caused	by	mechanical	problems.

•	Total	or	partial	obstruction	of	the	external	auditory	canal.	Ear	wax,	or	the	presence	of
a	foreign	body—a	piece	of	cotton,	a	bread	crumb,	a	pearl	or	a	pencil	tip,	or	a	grain	of
wheat	starting	to	sprout—are	enough	to	reduce	the	sound	stimulus	by	many	decibels.
An	infection	of	the	canal,	external	otitis	(inflammation	of	the	ear)	or	a	polyp	or	other
growth	could	have	the	same	effect.

•	Eardrum	problems.	It	can	be	thickened	or	affected	by	eczema,	or	even	torn.	Its
mobility	can	be	hampered	by	the	presence	of	excess	liquid	or	pus	in	the	inner	ear	or
by	defective	functioning	of	the	Eustachian	tube,	so	that	air	pressure	is	not	equal	on
both	sides.

•	Malfunctioning	of	the	ossicles.	Their	movement	can	be	blocked	by	interior	otitis	or
the	presence	of	sclerosis	(hardened)	tissue,	or	a	genetic	defect	can	fuse	the	anvil	and
stirrup.	Any	alteration	in	the	middle	ear	reduces	the	transmission	of	incoming	sound.

All	these	mechanical	obstructions	to	the	flow	of	sound	can	be	treated	appropriately,	with	a
very	good	chance	of	success:

•	The	auditory	ducts	can	be	cleared	by	cleaning	or	localized	treatments.

•	Damaged	eardrums	can	be	rebuilt.

•	Medical	treatments	such	as	thermal	treatment	or	surgery	can	deal	with	malfunctions
of	the	middle	ear.

In	 recent	 years	 considerable	 progress	 has	 been	 made,	 and	 some	 spectacular	 successes
obtained,	 in	 the	 area	 of	 surgery	 for	 deafness,	which	 primarily	 relates	 to	 the	middle	 ear.
Problems	of	the	inner	ear	are	much	more	complex	and	difficult	to	deal	with.

For	 instance,	 if	 the	 cochlea	 has	 been	 affected	 by	 hereditary	 factors,	 by	 a	 circulatory
problem	or	 by	 side	 effects	 of	medication,	 the	 prognosis	 is	 less	 clear,	 and	 the	 chance	 of



sound	being	allowed	to	reach	the	brain	unimpaired	is	reduced.

Accidental	 severing	 of	 the	 auditory	 nerve	 will	 result	 in	 a	 total	 and	 permanent	 loss	 of
hearing	on	the	side	affected.	There	are	also	cases,	fortunately	quite	rare,	of	compression	of
this	 nerve	 by	 a	 cystic	 tumor;	 these,	 if	 diagnosed	 early	 enough,	 can	 be	 satisfactorily
resolved	through	surgery.

The	 destruction,	 by	 disease	 or	 injury,	 of	 auditory	 brain	 cells	 will	 also	 affect	 hearing
negatively.

Hearing	Tests	And	What	They	Show
To	 determine	 to	what	 extent	 and	 in	what	manner	 hearing	may	 be	 impaired,	 it	must,	 of
course,	be	tested.	Here	is	a	brief	survey	of	the	tests	most	frequently	in	use	during	the	time
I	was	in	active	practice.

•	Pure-tone	audiogram.	This	will	be	discussed	in	detail	later;	here	it	is	enough	to	say
that	it	tests	response	to	both	sound	frequencies,	from	125	Hz	to	8000	Hz,	and	levels
of	intensity,	transmitted	by	an	instrument	called	the	audiometer.

•	The	vocal	audiogram,	testing	the	comprehension	of	words.

•	The	tympanogram,	which	uses	pressure	to	measure	the	functioning	of	the	eardrum.

•	The	electrocochleogram,	which	measures	the	electric	current	generated	by	the
cochlea.

•	The	Bekesy	test;	this	is	semi-automatic	measurement	of	auditory	function	at	all
frequency	levels.

•	The	Sisi	test,	which	measures	unusually	low	tolerances	for	particular	frequencies,
resulting	in	pain	when	these	frequencies	are	experienced;	this	phenomenon	is	called
“recruitment.”

•	The	peep-show,	an	audiometric	procedure	for	children	of	3	or	4,	using	a	toy	train.

•	Measurement	of	auditory	evoked	potentials,	by	which	is	meant	the	electrical
responses	in	the	brain	to	stimuli	from	the	cochlea.

Close	 study	 of	 test	 results,	 together	 with	 careful	 questioning	 and	 other	 radiological	 or
laboratory	examinations,	allows	the	examiner	to	establish	just	how	much	hearing	loss	the
patient	 is	experiencing	and	just	which	area	of	 the	hearing	apparatus	is	affected.	One	can
then	suggest	to	the	patient	what	sort	of	solution	would	be	appropriate:	surgery,	medicine
or	prosthesis—that	is,	hearing	aids.

These	tests	are	more	important	than	most	people	realize,	as	it	is	estimated	that	5	percent	to
10	 percent	 of	 persons	 in	 developed	 countries	 suffer	 some	 form	 of	 hearing	 impairment,
which	in	most	cases	cannot	be	adequately	diagnosed,	and	in	many	cases	would	not	even
be	recognized,	without	such	testing.

Qualitative	And	Quantitative	Testing
As	I	have	said,	quantitative	problems	of	hearing	are	the	most	familiar	ones	to	us:	how	well
we	pick	up	sounds	as	they	become	less	intense,	or	fainter.	The	observations	in	this	book
will	deal	mainly	with	the	qualitative	aspects	of	hearing:	with	what	level	of	distortion-free



accuracy	the	vibrations	striking	the	ear	are	received	and	decoded	in	the	brain.	To	measure
these	aspects	I	have	refined	the	testing	procedure	to	produce	a	more	precise	audiogram.

There	 is	 no	 conflict	 between	 attending	 to	 the	 quantitative	 and	 to	 the	 qualitative
components	 of	 hearing;	 in	 fact,	 they	 complement	 each	 other.	 The	 standard	 auditory
quotient,	 the	 measurement	 used	 to	 indicate	 hearing	 efficiency,	 involves	 both	 the
quantitative	 and	 qualitative	 aspects,	 and	 is	 arrived	 at	 by	 averaging	 test	 results	 of	 sound
transmitted	 at	 three	 frequency	 levels	 (500	Hz,	 1,000	Hz	 and	 2,000	Hz).	 If	 the	 intensity
required	 for	 the	 subject	 to	 perceive	 these	 frequency	 levels	 averages	 15	 decibels	 for	 the
three,	the	auditory	quotient	is	100	percent.

The	more	precise	audiogram	I	use	in	my	work	measures	reception	of	sound	transmitted	at
all	frequencies,	providing	a	full-spectrum	profile	of	the	subject’s	hearing.
I	 shall	 describe	 in	 detail	 in	 Chapter	 5	 both	 the	 standard	 quantitative	 tests	 and	 the
qualitative	tests	which	I	have	developed.

Eyes	And	Ears
We	are	used	to	problems	of	vision	being	complex	and	varied,	and	it	is	necessary	to	realize
that	hearing	problems	are	far	more	so	than	we	have	been	aware	of.

Between	 the	 extremes	 of	 perfect	 visual	 acuity	 and	 total	 blindness,	 the	 eye	 can	 display
many	 abnormalities:	 myopia,	 astigmatism,	 presbyopia,	 hypermetropia,	 divergent	 or
convergent	strabismus	and	so	on.	These	conditions	disturb	the	reception	and	decoding	of
the	light	signals	entering	the	eye,	and	the	affected	person	sees	something	other	than	what
is	objectively	present.	Most	such	problems	are	readily	dealt	with	by	the	use	of	appropriate
corrective	lenses.

We	are,	therefore,	quite	used	to	eyeglasses.	If	a	child	must	nearly	bury	his	nose	in	a	book
to	 read	 it,	we	know	 that	 he	 sees	 poorly.	He	 is	 taken	 to	 an	ophthalmologist	 and	given	 a
prescription	for	the	appropriate	glasses;	the	child	quickly	gets	used	to	the	glasses	and	has	a
much	easier	time	of	it	in	school.

Yet	problems	of	hearing,	other	than	evident	degrees	of	deafness,	are	by	no	means	as	well
understood,	and	are	often	ignored	or	even	denied.	The	reason	for	this	is	that	evidence	of
such	hearing	dysfunction	is	not	as	obvious	as	it	is	for	visual	dysfunction.	Visual	perception
deals	with	objects	which	both	are	definite	and	possess	duration—they	may	be	observed	for
a	 distinct	 period	 of	 time,	 and	 one	 individual’s	 perception	 of	 them	 can	 be	 compared	 in
detail	 with	 another’s.	 In	 case	 of	 any	 difficulty	 in	 making	 the	 comparison,	 all	 the	 time
necessary	can	be	taken;	the	data	are	stable.

It	 is	 very	much	 different	with	 auditory	 problems.	 The	 sounds	which	 reach	 our	 ears	 are
fleeting,	 fluctuating,	 constantly	 changing.	 (Continuous	 loud	 sounds,	 such	 as	 heavy
machinery,	 are	 an	 exception	 to	 this	 statement,	 but	 not	 one	 which	 affects	 its	 general
application.)	 In	 a	 conversation	between	 two	people,	 one	 cannot	 establish	 the	 perception
each	had	of	the	same	sound.	Was	it	louder	for	one	than	for	the	other?	Lower	pitched?	No
comparison	can	be	established,	for	the	sound	perceived	is	gone,	replaced	by	a	multitude	of
succeeding	sounds.

Hearing	problems	are	therefore	more	complex	and	less	perceptible	in	everyday	life;	and	in
fact	they	can	be	satisfactorily	diagnosed	and	defined	only	through	systematic	tests	of	the



kind	briefly	noted	above.

In	 the	next	chapter	I	shall	explore	 the	effects	of	hearing	on	behavior,	mainly	 in	children
and	particularly	the	problems	brought	about	by	hearing	abnormalities.



Chapter	2

HEARING	AND	BEHAVIOR

I	REPEAT	HERE	the	key	statement	I	made	in	the	first	chapter:	Everything	happens	as	if
human	behavior	were	 largely	 conditioned	by	 the	manner	 in	which	one	hears.	Now	 it	 is
time	to	amplify	that	and,	if	needed,	persuade	the	reader	of	its	truth.

Starting	with	birth—even	in	utero,	some	people	believe—the	individual	is	continuously	in
an	environment	of	sound.	This	constant	bath	of	sound	is	passed	from	the	external	ear	 to
the	middle	 ear	 and	 finally	 to	 the	 inner	 ear,	 from	where	 it	 is	 transmitted	 to	 the	 auditory
center	in	the	brain.

What	does	this	incessant	flow	of	sound	information	bring	to	the	individual?

In	 his	 development,	 possibly	 even	 before	 his	 birth,	 sound	 teaches	 him	 about	 his
environment.	First	he	learns,	then	recognizes,	specific	sounds	related	to	his	needs	or	fears:
endearing	 voices	 or	 angry	 ones,	 abnormal	 noises	 which	 startle	 him.	 Later	 comes	 the
understanding	of	phenomena,	 including	 the	 imitation	of	 those	phonemes	and	elementary
musical	 notes	 which	 began	 with	 lullabies.	 The	 perfection	 of	 this	 learning	 process	 and
conditioning	 to	 sound	 proceeds,	 accompanied	 by	 the	 acquisition	 of	 an	 increasingly
elaborate	vocabulary,	which	leads	to	real	speech.	The	child	blossoms	toward	a	perfected
language,	 toward	 passive	 music	 (listening),	 then	 active	 music	 (singing),	 and	 at	 last,
instrumental	music.

Environment,	Health	And	Behavior
The	personal	environment	of	each	person	is	made	up	of	his	or	her	family	and	social	and
professional	circles.	To	these	each	of	us	brings	our	own	personality,	a	personality	formed
by	our	unique	physical,	psychological	and	intellectual	 traits,	and	our	behavior	exhibits	a
profile	determined	by	that	personality.

Now	let	an	event	occur	powerful	enough	to	alter	one	or	more	elements	in	the	personality,
and	the	behavior	profile	alters	accordingly.	If	someone	close	dies,	if	there	is	a	birth,	if	you
are	promoted	at	work,	or	demoted	or	fired,	there	will	be	an	impact	on	your	personality	and
your	behavior	will	be	affected:	 the	joyful,	optimistic	component	of	your	personality	will
be	enhanced	or	diminished.

The	people	who	share	your	life	will	notice	the	change	and	tell	each	other,	if	not	you,	that
you	 are	 “not	 the	 same”—happier	 than	 before,	 more	 depressed	 than	 before,	 but	 not	 the
same	as	before.

And	yet	you	are	the	same—the	same	“global”	individual,	but	changed	in	behavior	by	the
circumstances	of	your	life.

With	physical	problems,	 this	 is	even	more	evident.	The	person	 living	with	chronic	pain,



even	of	the	mild,	“nagging”	kind,	will	eventually	show	it.	He	may	bear	it	without	obvious
complaint,	but	being	stoic	about	pain	is	in	itself	different	behavior	from	living	pain-free.
Even	if	there	is	no	obvious	injury,	those	around	him	will	see	a	change.

And	 pain	 can	 affect	 behavior	 even	 more	 directly	 and	 obviously.	 Someone	 who	 enjoys
participating	in	sports	who	develops	a	joint	pain	such	as	bursitis	or	arthritis	can	no	longer
do	this	and	will	have	to	adjust	his	life	and	activities	accordingly.	He	will	no	longer	be	the
person	he	was,	in	his	own	view	and	that	of	those	around	him.

I	have	said	nothing	here	that	is	not	fully	obvious,	but	I	wish	to	have	these	concepts	in	the
forefront	of	the	reader’s	mind	as	we	progress.

Consider	next	defects	of	vision.	In	these,	evidence	of	changed	behavior	is	also	clear.	When
vision	 problems	 develop,	 the	 first	 effects	 are	 usually	 minor	 inconveniences,	 such	 as
fatigue	while	 driving,	 particularly	 at	 night,	 headaches	 during	 reading,	 and	 apprehension
when	lights	are	excessively	bright	or	dim.	If	the	problems	become	worse,	vision	of	every
sort	will	become	uncertain.	Even	the	minor	problems	affect	personality	and	conduct,	 for
example	promoting	indecisiveness	and	uncertainty.	This	personality	change	can	be	almost
totally	reversed	with	correct	treatment	of	the	visual	deficit,	usually	with	corrective	lenses,
and	the	person	will	be	virtually	his	“old	self”	(except	of	course	for	having	a	pair	of	glasses
resting	 on	 the	 bridge	 of	 his	 nose).	 If	 the	 visual	 problems	 appear	 in	 childhood,	 they	 are
generally	 diagnosed	 and	 treated	 quickly,	 and	 the	 glasses	 become	 part	 of	 the	 physical-
psychosocial	persona	of	the	child	and	the	adult	into	whom	the	child	grows.

Hearing	Distortion
This	is	the	heart	of	the	problem.	Let	us	begin	with	some	general	observations	before	going
into	detail.

Let	us	consider	a	person	functioning	satisfactorily	in	every	way,	and	then	let	us	interfere
with	his	hearing.	If	we	make	him	totally	deaf,	we	expect	that	his	behavior	will	be	radically
disturbed,	and	we	will	find	it	easy	to	see	why	this	would	be	so,	and	that	it	would	be	true
even	of	somewhat	less	severe	hypacusis	(a	drop	in	hearing	ability).

But	now	suppose	that	our	subject	experiences	painful	hearing	in	the	high	frequencies,	say
when	presented	with	a	sound	with	an	intensity	of	40	dB	at	and	above	a	frequency	of	2,000
Hz.

What	happens?	The	subject	will	find	these	sounds	unpleasant	and	threatening,	and	will	try
to	avoid	hearing	them:	avoiding	suffering	is	a	high-priority	activity	for	any	organism.

What	are	the	sources	of	such	sounds?	There	are	a	great	many,	including	people	with	high
voices,	 some	 music,	 noises	 from	 loudspeakers	 in	 the	 street,	 and	 children’s	 playtime
screams;	and	this	list	barely	scratches	the	surface	of	the	list	of	traumatizing	sounds	in	this
intensity-frequency	range.

Imagine	 our	 poor	 subject,	 married,	 say,	 to	 a	 soprano	 and	 employed	 as	 a	 building
contractor.	At	the	end	of	a	day	of	screeching	machinery	on	the	job,	he	returns	home	to	a
volley	of	high	C’s	 from	his	diligently	practicing	wife,	 to	 ear	piercing	 shrieks	of	 delight
from	 the	 smaller	 children	 and	 to	 the	 latest	 style	 of	music	 pounding	 out	 from	his	 eldest
son’s	stereo.



The	main	social,	familial	and	professional	consequences	are	clear.	The	subject	will	go	to
work	with	anticipatory	anguish,	will	return	home	with	apprehension	and	will	arrange	his
movements	 to	avoid	 the	dreaded	 levels	of	noise	as	much	as	possible.	He	may	well	 turn
away	 from	 society	 and	 as	 a	 result	 be	 labeled	 abnormal	 and	 antisocial,	 or	 possibly	 be
stigmatized	 as	 psychotic	 or	 semi-psychotic.	 If	 he	 or	 those	 close	 to	 him	 are	 disturbed
enough	by	what	is	happening	to	him,	he	may	be	funneled	into	psychiatric	treatment,	which
without	doubt	will	do	him	no	good.

But	 a	 well-administered	 audiometric	 examination	 could	 make	 clear	 precisely	 what	 his
problem	is.	And	when	its	nature	is	established,	that	problem	is	often	readily	solvable,	as	I
shall	show	later.

Defective	Hearing	In	Children
In	 the	 rest	 of	 this	 chapter	 I	 shall	 deal	with	 learning	disabilities	 in	 children	 and	 the	 role
hearing	plays	 in	 them.	 (In	France	 the	 term	“dyslexia”	 is	used	 to	denote	 these	problems,
including	 but	 not	 limited	 to	 the	 specific	 difficulty	with	 reading	 so	 called	 in	 the	United
States.	I	shall	use	it	in	the	way	I	am	most	accustomed	to,	but	will	point	out	where	relevant
any	information	bearing	on	the	condition	as	it	is	understood	in	the	U.S.)

We	will	look	at	what	can	happen	when	a	child	experiences	defective	hearing	that	is	neither
deafness	nor	a	less	intense	hypacusis.

Children	 as	 young	 as	 a	 few	months	 of	 age	 are	 already	 receptive	 to	 the	 sounds	 of	 their
environment.	How	they	perceive	sounds	becomes	increasingly	 important	as	 they	acquire
language	 skills.	 And	 any	 abnormality	 in	 verbal	 perception	 will	 result	 in	 an	 inaccurate
imitation	of	the	sound.	When	the	child	goes	to	school,	serious	difficulties	will	develop.	At
home	a	parent	might	be	amused	by	a	mispronunciation,	and	be	willing	to	accommodate	to
a	child’s	slowness	in	comprehension	or	reaction	by	taking	the	time	to	repeat	a	word	until	it
is	 understood.	 At	 school	 it	 is	 different.	 The	 child	 is	 immersed	 in	 a	 new	 society,	 in	 a
situation	by	no	means	set	up	to	accommodate	him.	The	teacher	will	speak	at	a	normal	pace
and	will	use	new	words	which	will	need	to	be	repeated,	sorted	and	registered	in	the	child’s
memory.

Let	 us	 imagine,	 for	 instance,	 a	 child	 suffering	 from	 an	 auditory	 dyslaterality.	 I	 shall
discuss	 laterality	and	dyslaterality	 in	detail	 later	on	but	 it	 is	 enough	 for	now	 to	 say	 that
dyslaterality	is	a	condition	in	which	sounds	of	certain	frequencies	are	perceived	by	one	ear
and	not	the	other,	or	more	weakly	by	one	than	by	the	other.	A	lack	of	laterality	results	in
an	inversion	in	the	perception	of	certain	letters	or	groups	of	letters—we	will	find	out	why
that	is	so	in	the	detailed	discussion.	For	example,	if	the	teacher	says	“cob,”	the	child	may
hear	“bock”	or	perceive	“cool”	as	“look.”

When	listening	to	the	teacher,	such	a	child	does	not	comprehend	the	whole	word	first,	but
unconsciously	 yet	 permanently	 organizes	 the	 perceived	 phonemes—basic	 sounds—in	 a
specific	order.	He	will	then	put	each	word	in	its	place	beside	the	others,	and	only	when	the
whole	phrase	has	been	“heard”	in	this	manner	can	the	child’s	intelligence	operate	to	grasp
the	sense	of	the	phrase	and	the	message	it	contains.

This	 cumbersome	process	 is	difficult	 and	 time-consuming.	Some	words	will	 be	 “heard”
wrong;	 others	will	 be	 slowly	 sorted	 out	 correctly.	The	 child	will	 be	 at	 a	 loss	 compared
with	his	classmates.	He	will	have	been	penalized	by	time,	because	it	takes	him	longer	to



understand,	and	handicapped	by	the	fatigue	caused	by	the	extra	effort.	However	willing,
he	may	not	be	able	 to	 sustain	 the	 full	 class	hour.	He	may	 remain	attentive	and	alert	 for
fifteen	minutes	or	 half	 an	hour,	 but	 then	his	 attention	will	wander.	After	 a	 time	of	 this,
school	will	seem	a	burden	and	the	remainder	of	the	term	will	stretch	ahead	like	a	prison
sentence.	Early	enthusiasm	and	excitement,	 spurred	by	 the	parents’	encouragement,	will
give	way	to	apathy	or	revolt,	according	to	the	child’s	temperament.

Then	what	happens?

In	the	worst	cases,	fortunately	also	the	rarest,	the	parents	and	teachers	lose	interest	in	the
matter	 and	 the	 child	 falls	 behind	 in	 class	work.	He	 is	 repeatedly	 punished,	 and	 tries	 to
affirm	himself	in	ways	that	are	not	productive.	He	may	become	disruptive	or	bullying;	he
may	get	 into	mischief	 and	 lie	 to	 conceal	 it.	He	may	 start	 to	 skip	 classes,	 then	go	on	 to
reject	 school	 totally.	His	whole	 school	 career	may	 be	 seriously	 jeopardized,	with	 grave
consequences	for	the	rest	of	his	life.

Most	 of	 the	 time,	 the	 parents	 and	 teachers	 agree	 that	 “something	 isn’t	 right”	 and	 get
together	 to	 find	 out	what	 is	 bothering	 the	 child.	 They	 discuss	 earnestly	 the	 question	 of
whether	the	child	is	making	an	effort.	Does	he	understand	what	is	expected	of	him?	If	not,
why?	Is	that	the	problem	or	is	it	something	else	entirely?

It	is	soon	clear	that	there	are	no	immediate	useful	answers,	and	the	search	begins.	First	the
pathological	option	is	explored.	The	doctor	examines	the	child	and	orders	a	variety	of	lab
tests;	 the	 ophthalmologist	 finds	 or	 does	 not	 find	 eye	 problems.	 Sometimes	 a	 treatable
condition	is	found	and	everyone’s	hopes	are	raised,	but	the	situation	does	not	improve.

Our	 student	 is	 now	 referred	 to	 the	 school	 psychologist.	 With	 the	 parents’	 help,	 the
psychologist	gathers	all	possible	 information	on	 the	manifest	problem	and	anything	 that
might	 be	 related	 to	 it	 in	 the	 child’s	 life,	 and	 administers	 tests	 and	 makes	 evaluations
necessary	to	creating	a	psycho-intellectual	profile	of	the	child.

And	all	of	these	tests	will	always	show	a	deficit	in	a	given	area,	because	the	child	is	not
functioning	normally.	Equipped	with	 this	 information,	 the	psychologist	directs	 the	child,
depending	on	the	findings,	toward	psychotherapy,	speech	therapy,	treatment	dealing	with
behavior	 disorders,	 or	 treatments	meant	 to	 remedy	 dyslexia—for	my	American	 readers,
learning	disability.

There,	we	have	said	the	word.	Yes,	madam,	your	child	is	learning-disabled.

And	now	we	have	this	poor	mother	looking	for	information	about	this	new	epidemic.	Her
sisters—other	mothers	of	dyslexic/learning	disabled	children—will	suggest	what	might	be
tried,	 based	 on	 their	 own	 experience.	 Libraries,	 bookstores	 and	magazines	 offer	 a	wide
variety	 of	 explanations	 and	 theories,	 some	 so	 complex	 as	 to	 set	 the	 parents	wondering
about	 possible	 learning	 disabilities	 of	 their	 own.	 At	 this	 point	 they	 can	 consider
themselves	 lucky	 if	no	one	 suggests	 that	 they	 themselves	are	 responsible	 for	 the	child’s
condition.	This	is	a	good	deal	less	common	than	it	used	to	be	some	decades	ago,	when	it
was	fashionable	to	blame	parents	for	everything	distressing	to	or	about	their	children,	but
it	happens	occasionally,	and	when	it	does,	it	is	a	needless	addition	to	the	burden	of	dealing
with	the	child’s	problem.

And	now	let	us	return	to	the	ear.	What	role	does	it	play	in	all	this?



Has	science	not	thought,	not	wanted	to	think	of,	or	simply	neglected	to	think	of	the	fact
that	 the	 child	 must	 first	 understand	 a	 question	 in	 order	 to	 answer	 it	 correctly?	 To
understand,	 the	 child	 must	 hear	 the	 question	 as	 it	 was	 asked,	 without	 the	 need	 of	 a
constant	 effort	 to	 perceive	 and	 arrange	 the	 exact	 words.	 Any	 of	 us	 who	 has	 learned	 a
foreign	language	has	experienced	something	of	this	effort	when	listening	to	a	more	fluent
speaker	 of	 the	 language:	 we	 snatch	 at	 the	 words	 as	 they	 come	 by,	 try	 to	 hear	 and
understand	and	link	to	the	ones	before	and	after.	If	we	mistake	even	one	word,	the	sense	of
the	whole	 sentence	may	 be	 lost.	And	 then	 consider	 the	 case	 of	 a	 child	 to	whom	 every
conversation	in	his	own	language	presents	the	same	problem.

As	long	as	this	basic	fact	is	not	recognized,	diagnostic	testing	cannot	be	effective.	Unless
the	 cornerstone	 of	 examination	 of	 auditory	 function	 is	 in	 place,	 the	 whole	 structure	 of
diagnosis	is	unstable.	If	the	child’s	auditory	integrity	is	compromised,	all	other	tests	will
be	invalid;	i.e.,	no	answer	to	a	question	is	indicative	of	a	level	of	mental	acuteness	if	 the
question	is	not	heard	correctly.	A	parallel	can	be	drawn	with	the	situation	of	giving	a	child
with	 myopia	 a	 written	 test	 for	 mental	 function	 without	 allowing	 the	 use	 of	 glasses:	 it
would	clearly	be	absurd	to	arrive	at	any	judgments	in	such	a	circumstance,	except	perhaps
of	the	wisdom	of	the	test	givers.

After	I	came	to	see	and	accept	this	concept,	I	conducted	a	study	to	verify	it,	using	several
children	with	a	variety	of	“dyslexias.”	[Ed.	Note:	The	term	“dyslexia”	was	used	in	Europe
to	include	a	variety	of	learning	disorders	and	did	not	have	the	more	limited	definition	that
is	used	in	the	U.S.]	The	first	stage,	before	even	the	audiometric	examination,	was	a	series
of	simple	tests	to	establish	mental	age,	I.Q.	and	a	psychological	profile.

After	 this,	 a	 standard	 ear,	 nose	 and	 throat,	 or	 ENT,	 examination	 was	 done,	 and	 then
audiometric	 testing.	 Treatment	 was	 determined	 by	 the	 results	 of	 these	 procedures:
medical,	surgical	or—the	main	treatment	discussed	in	this	book—retraining	of	the	ear.

If	the	treatment	decided	on	was	retraining,	twenty	half-hour	sessions	were	given	at	the	rate
of	 two	 a	 day,	 and	 another	 audiogram	 was	 done	 to	 see	 what	 the	 retraining	 had
accomplished.	Usually	 the	hearing	defect	had	been	completely	or	 substantially	 relieved.
The	day	following	the	second	audiogram,	we	gave	a	second	series	of	the	tests	given	at	the
outset	 to	 show	 what	 the	 child	 was	 like	 intellectually	 and	 psychologically.	 We	 were
surprised	 (at	 first;	 later	 we	 came	 to	 expect	 it)	 to	 find	 that,	 when	 the	 hearing	 was
normalized,	 the	mental	age	 rose	by	an	average	of	 from	1	 to	2	years	and	 the	 I.Q.	gained
from	10	to	15	points	over	the	earlier	values.

Obviously,	no	child	becomes	substantially	more	intelligent	in	just	ten	days.	What	clearly
happened	is	that	the	children’s	newly	normalized	hearing	allowed	them	to	use	a	great	deal
more	of	their	intellectual	potential.

It	 is	only	when	hearing	 is	known	beyond	doubt	 to	be	normal,	preferably	by	 testing,	 that
the	 testing	 to	 evaluate	 I.Q.,	mental	 age	 and	 psychological	 profile	 should	 be	 done.	Only
then	will	the	test	results	have	validity	and	meaning	and	the	conclusions	derived	be	valid.
Let	me	repeat,	because	it	is	so	important	and	so	disregarded,	that	no	test	can	be	reliable	if
the	child	“hears	wrong”	while	he	is	taking	the	test.

Does	this	mean	that	every	instance	of	dyslexia	or	learning	disability	is	related	to	hearing?
Of	course	not.	But	it	now	appears	vital	that	any	hearing	anomaly,	no	matter	how	minimal,



in	 a	 child	 experiencing	 difficulty	 in	 school	 should	 be	 closely	 looked	 into.	 If	 hearing
dysfunction	is	found,	that	problem	must	be	treated	before	doing	anything	else.	In	fact,	in
my	experience,	very	nearly	all	children	with	dyslexia	or	other	learning	disabilities	display
one	or	more	hearing	anomalies	upon	undergoing	thorough	hearing	examinations.

I	conducted	a	different	study	which	bore	out	this	concept	from	the	other	direction.	We	did
anonymous	audiometric	testing	of	students	from	the	same	class	or	the	same	family,	with
no	 somatic	 examination	 and	 no	 questions	 that	 might	 have	 unconsciously	 affected
administration	of	the	tests.	The	results	showed	clearly	that	the	children	who	received	the
best	 grades	 in	 class	 and	 demonstrated	 the	most	 satisfactory	 behavior	were	 all	 endowed
with	hearing	free	of	any	major	abnormality.

We	did	find	a	few	students	with	a	degree	of	hearing	dysfunction	who	did	extremely	well	in
school,	but	parents	and	teachers	 told	us	 that	 these	showed	a	strong	will	 to	work	and	put
more	 time	 and	 effort	 into	 school	 work	 than	 the	 average	 student.	 This	 allowed	 these
students	to	compensate	for	their	hearing	deficit,	as	they	might	compensate	in	a	sport	where
rigorous	 training	 and	 a	 strong	 will	 can	 outweigh	 some	 physical	 deficiency.	 President
Theodore	Roosevelt	is	often	offered	as	an	example	of	this.

Auditory	Abnormalities,	Disturbances,	And	Learning	Disabilities
I	have	found	in	the	course	of	my	work	eight	major	types	of	abnormality	in	hearing	which
are	 implicated	 in	 behavior	 problems	 in	 children.	 Most	 of	 these	 are	 disclosed	 by	 the
qualitative	audiometric	test	I	have	developed;	I	shall	point	out	any	which	are	not.	This	list
is	probably	not	complete,	and	others	will	be	discovered	later	on.

These	 abnormalities	 will	 be	 discussed	 fully	 in	 Chapter	 5,	 which	 examines	 the	 testing
procedures	 in	 great	 detail;	 here	 I	 shall	 describe	 them	 only	 sufficiently	 to	 explain	 their
effect	on	learning	and	behavior.

1.	Problems	in	response	timing
With	 a	 normal	 subject,	 the	 “yes”	 indicating	 the	 perception	 of	 a	 sound	 and	 the	 “no”

indicating	 its	 interruption	 take	place	within	one	second.	 In	some	cases	 the	 reaction	 time
can	 be	 two	 or	 more	 seconds	 (sometimes,	 though	 rarely,	 up	 to	 five	 seconds).	 If,	 in	 the
optimum	conditions	of	quiet	and	concentration	prevailing	during	 the	 test	 it	 takes	a	child
three	seconds	to	take	in	one	sound,	it	is	easy	to	imagine	what	happens	in	a	classroom	with
a	 spate	of	unknown	words	 at	 a	 rate	of	 several	per	 second.	A	considerable	 effort	 of	will
may	 allow	 the	 child,	 for	 a	 while,	 to	 gather	 the	 information	 received	 and	 use	 it	 when
needed.	 But	 it	 is	 soon	 overwhelmed,	 and	 then	 fatigue	 and	 errors	 arise,	 and	 so	 do
reprimands.

“You	see	that	you	can	do	well	when	you	try,	since	your	last	page	was	perfect.	But	now	you
do	not	care	about	your	work.	You	have	made	a	mistake	with	a	word	you	wrote	correctly
before.”

What	can	the	child	say	to	this?	Nothing,	since	he	does	not	have	the	key	to	the	problem.	No
more	than	the	teacher	does,	for	that	matter.

I	should	note	here	that	school	work	in	France	involves	a	great	deal	more	writing	down	of
material	dictated	by	the	instructor	than	is	 the	case	in	the	United	States,	so	that	problems
like	 that	 just	 described	often	become	 evident	 sooner	 and	more	 clearly.	But	 the	 problem



exists	everywhere	to,	I	would	guess,	about	the	same	extent.

2.	Errors
The	 subject,	 particularly	 a	 child,	 can	make	 several	 kinds	of	mistakes	during	 the	 test,

mainly	either	neglecting	 to	 indicate	hearing	a	sound	until	 some	 time	after	 it	 is	heard,	or
through	over	eagerness	signaling	hearing	of	a	sound	when	none	is	being	transmitted.

3.	Fatigue
Fatigue	has	much	the	same	effect	as	problems	in	response	timing.

4.	Painful	hearing
If	 painful	 hearing	 is	 present,	 it	 is	 always	 found	 in	 the	 high	 frequencies.	Although	 it

usually	begins	at	4,000	Hz,	we	have	been	able	to	identify	it	as	early	as	1,500	Hz.

What	is	the	result	of	painful	hearing?	First	of	all,	the	common-sense	reactions.	The	child
will	 look	 for	 quiet	 places;	 and	 it	 is	 important	 to	 note	 that	 he	 unconsciously	 selects	 the
people	who	 speak	 to	 him.	He	prefers	 the	 company	of	 adults	 to	 that	 of	 children,	 and	he
feels	more	at	ease	surrounded	by	males	than	by	females,	whose	voices	are	higher.

This	is	not	as	inconsequential	as	it	might	seem.	Why	does	the	child	prefer	a	male	teacher
to	a	female:	Why	are	his	grades	better	in	courses	taught	by	a	man	than	in	those	taught	by	a
woman?	The	answer	is	not	psychological,	as	is	so	often	assumed,	but	physical,	as	we	can
find	by	asking	 the	child:	“Because	 I	do	not	 like	Miss	_______’s	voice.”	Why	would	he
like	 it	 if	 it	 hurts	 him?	 This	 answer	 is	 always	 given	 when	 an	 audiometric	 examination
points	to	painful	hearing.

Here	is	a	typical	case.

Before	 doing	 his	 own	 testing,	 a	 child	 psychologist	 sent	 a	 ten-year-old	 boy	 to	 me	 for
auditory	testing.	The	child	had	been	having	problems	in	school	and	with	relationships.

The	boy	arrived	accompanied	by	his	father	and	mother.	From	the	beginning	of	the	session
I	 noticed	 that	 the	 child,	 seemingly	 unaware	 of	 doing	 so,	 stayed	 closer	 to	 his	 father.
Whatever	the	father	said	brought	a	nod	or	a	smile	from	his	son.	All	the	explanations	given
by	the	mother	were	met	with	a	frown,	objections	or	a	shrug.	I	asked	when	the	child	had	his
first	ear	infection;	and,	when	the	mother	said	it	was	when	he	was	two,	the	child	laughed
and	with	a	smirk	proclaimed,	“No,	I	was	one!”

The	 somatic	 examination	 was	 completed	 without	 any	 problem,	 and	 we	 went	 into	 the
audiology	room,	accompanied	by	the	father,	who	said	offhandedly,	“Oh,	you	know…it’s
always	 the	 same	 at	 home—they	 argue	 constantly.”	The	 audiogram	 started	 and	 the	 child
answered	perfectly	on	the	frequencies	of	125,	250,	1,000	and	1,500	Hz,	each	given	with
an	intensity	of	40	decibels,	then	progressively	lowered	all	the	way	to	the	lowest	level	that
could	be	heard.

When	we	tried	the	frequency	of	2,000	Hz,	the	boy	instantly	tore	off	the	headphone	helmet
being	used	and	threw	himself	to	the	floor,	screaming,	“It	hurts—like	an	electric	shock!”

That	alarmed	me	a	little,	because	about	two	weeks	previously	I	had	in	fact	experienced	an
electric	 shock	 from	different	headphones,	which	had	shaken	me	up	a	good	deal.	 I	knew
that	 this	 could	not	happen	with	 an	 audiometer,	 but…	 It	 seemed	best	 to	prove	 that	 there



was	no	danger,	 and	with	 considerable	 caution	 I	 put	 the	 earphones	 on	 to	 repeat	 the	 test,
ready	to	expect	anything.	At	the	frequency	of	2,000	Hz,	I	carefully	began	with	5	decibels
and	progressed	to	an	output	of	100	dB.	Nothing	happened.

I	reassured	the	boy	and	went	on	with	the	examination,	being	careful	to	start	transmission
at	the	very	low	level	of	5	dB,	increasing	the	intensity	progressively.	And	again,	at	40	dB
and	2,000	Hz,	we	reached	the	threshold	that	made	the	child	cry;	I	could	hardly	calm	him
down.	I	then	went	on	with	the	test	in	reverse,	starting	at	the	top	of	the	scale	with	8,000	Hz.
Everything	was	calm	until	we	 reached	 the	2,000	Hz	 level	and	got	 the	 same	 response	as
before.

The	solution	to	the	problem	with	the	child’s	mother	was	found!	The	parents,	very	positive
people,	 saw	 it	 immediately,	 and	 the	 child	 confirmed	 it:	 “Yes,	Mother’s	 voice	 hurts	my
ears,	and	I	prefer	it	when	my	father	scolds	me.”	The	mother	was	unlucky	enough	to	speak
at	a	frequency	of	2,000,	Hz,	precisely	the	frequency	that	so	distressed	her	son.

The	 consultation,	which	 had	 started	 so	 tensely,	 ended	with	 joy.	The	 distancing	 between
mother	and	son	was	addressed	immediately	by	the	mother	training	herself	to	use	a	lower
register	 when	 talking	 to	 him,	 and	 shortly	 solved	 permanently,	 along	 with	 the	 other
behavior	problems,	by	treating	the	child’s	hearing,	which	also	had	other	abnormalities.

5.	Auditory	selectivity
Some	people	mishear	 frequencies	 in	a	drastic	manner,	hearing	a	 tone	of	6,000	Hz	as

higher	than	8,000	Hz,	or	500	Hz	as	the	same	as	1,000	Hz.	Sometimes	these	distortions	are
spread	evenly	among	the	frequencies,	and	sometimes	they	occur	in	a	range	between	two
frequencies,	with	the	area	above	and	below	them	unaffected.

It	is	evident	that	a	child	who	hears	sounds	going	up	the	scale	when	they	are	in	fact	going
down,	or	the	other	way	round,	will	probably	not	like	music,	because	he	hears	something
other	than	what	is	presented	to	his	ear.	He	will	sing	out	of	tune	in	spite	of	lessons.	He	will
be	unable	to	play	any	musical	instrument	except	the	piano,	as,	at	least	in	the	early	stages,
it	 requires	 mainly	 a	 purely	mechanical	 involvement.	 The	 eyes	 reading	 the	 sheet	 music
send	out	the	information	to	the	fingers,	which	in	turn	hit	the	keys,	without	any	other	form
of	 control,	 manual	 or	 physical.	 At	 a	 more	 advanced	 technical	 level,	 however,	 the	 ear
becomes	 necessary	 to	 control	 the	 sounds	 expressed.	A	 child	with	 this	 problem	will	 not
even	want	to	consider	taking	up	the	profession	of	a	violinist	or	orchestra	conductor.

In	fact,	as	soon	as	questioned,	a	child	whose	hearing	is	impaired	in	this	way	will	usually
say	 that	he	does	not	 like	music.	As	a	 rule	we	don’t	 like	anything	we	can’t	do	easily,	 in
work,	in	entertainment	or	in	sport.

The	problems	in	dealing	with	music	are	obvious	and	undeniable.	But	there	is	another	level
of	 problems.	 Spelling	 mistakes,	 especially	 in	 the	 area	 of	 “whistling	 words,”	 can	 come
from	 hearing	 that	 disturbs	 the	 child’s	 perception—the	 child	 perceives	 “something	 else”
than	that	which	was	a	basic	sound	or	harmony.

The	 gap	 can	 be	 more	 or	 less	 clear	 in	 a	 given	 language,	 but	 the	 picture	 clouds	 up
considerably	for	some	other	 languages.	The	range	of	frequencies	used	by	each	 language
varies,	and	it	is	evident	that	a	child	will	have	an	easier	time	studying	one	that	corresponds
to	his	own	selectivity.



In	 particular,	 the	 study	 of	 Chinese,	 with	 its	 nine	 tones	 encompassing	 a	 maximum	 of
frequencies	and	 requiring	attention	and	especially	acute	auditory	precision,	could	not	be
taken	on	without	problems.	(With	Chinese,	the	same	monosyllabic	phoneme	can	express
nine	different	meanings,	according	to	the	chosen	intonation.)

Here	is	an	experience	that	illustrates	this.	It	involves	a	university	graduate	with	degrees	in
French	and	English,	who	now	decided	to	undertake	Italian	studies.	Brilliant	as	her	written
work	 was,	 she	 received	 surprisingly	 bad	 grades	 on	 the	 oral	 testing.	 Auditory	 testing
revealed	 a	 trough	 at	 around	 500	 Hz,	 a	 frequency	 that	 corresponds	 to	 some	 specific
inflections	 in	 the	 Italian	 language.	 Auditory	 training	 started	 right	 away	 and	 the	 trough
disappeared.	When	we	next	met	she	told	me	she	had	passed	her	exams	second	among	250
candidates.

6.	Auditory	distortion
The	audiograms	 illustrate	 this	problem	very	clearly.	The	points	 located	higher	on	 the

line	indicate	sounds	that	are	better	received	than	those	that	are	lower,	even	though	these
sounds	have	been	transmitted	with	identical	intensities.

[Ed.	Note:	During	the	earlier	years	of	his	work,	Dr.	Bérard	did	not	include	the	frequency
of	750	Hz	in	 the	 training	so	 this	 frequency	does	not	appear	on	his	audiograms.	Later,	 it
was	added	and	it	appears	on	the	graphs	used	in	practice	today.]

Figure	2-1	shows	that	if	we	transmit	all	the	tones,	from	125	Hz	to	8,000	Hz,	at	a	uniform
intensity	 of	 10	 dB	 shown	 by	 the	 broken	 straight	 line,	 the	 subject	 hears	 all	 frequencies
except	those	of	1,000	and	1,500	Hz,	which	are	located	below	the	10	dB	line.
If	we	transmit	at	an	intensity	of	30	dB,	the	subject	will	hear	the	1,000	and	1,500	Hz	tones,



but	more	weakly	than	the	others.

To	 illustrate	 how	 this	 bears	 on	 comprehension,	 and	 consequently	 behavior,	we	will	 use
music	 as	 an	 example.	 When	 an	 orchestra	 accompanies	 a	 soloist,	 say	 a	 trumpeter,	 you
follow	 the	 melody	 played	 by	 him	 note	 by	 note.	 The	 other	 instruments	 remain	 in	 the
background;	their	purpose	is	to	support	the	main	theme.	If	the	conductor	does	his	job	well,
you	do	not	notice	the	succession	of	notes	coming	from	the	violins	or	the	brass;	these	are
overshadowed	by	the	notes	of	the	soloist,	even	if	those	notes	are	not	more	important	than
those	of	the	orchestra.

The	 same	 is	 true	 with	 a	 pianist:	 the	 principal	 theme	 will	 stand	 out	 from	 the	 total
performance.	The	piano’s	melody	will	be	heard	over	the	less	intense	accompaniment.

In	the	area	of	speech—and	therefore	eventually	in	spelling—each	group	of	letters	of	the
alphabet,	 each	 phoneme,	 has	 a	 precise	 place	 in	 the	 audiometric	 diagram.	 We	 can	 say
generally	that	the	“hard”	consonants	(P,	B,	T,	D,	M,	N,	etc.,	designated	CS	in	Figure	2-2)
are	 located	below	1,000	Hz,	 the	“whistling”	sounds	(designated	by	S)	are	 located	above
1,500	Hz,	and	the	vowels	and	diphthongs	(V)	are	in	between.

Figure	 2-2	 depicts	 the	 test	 of	 a	 child	who	 perceived	 vowels	 and	 diphthongs	most	 first,
which	tended	to	blur	his	hearing	of	the	consonants.	In	everyday	conversation	this	is	rarely
noticeable.	If	it	is	noticed,	it	seems	so	insignificant	that	an	error	in	understanding	a	word
seems	 to	 be	 absentmindedness.	However,	 in	 school,	 the	 instructor	 often	 speaks	 quickly
and	uses	words	new	to	the	students,	and	the	problem	begins	to	have	apparent	effects.	The
child	can	write	“bate”	instead	of	“date”	because	he	has	not	correctly	heard	the	consonants
“covered”	by	the	sound	of	the	vowel	“a”.	The	same	problem	can	be	found	with	“pike”	and
“bike,”	in	which	“p”	and	“b”	could	be	covered	by	“i”.

Figure	2-1	shows	an	opposite	condition.	The	subject	who	has	trouble	differentiating	in	the
1,000-1,500	Hz	zone	may	write	“fowl”	for	“fool”	or	“curse”	for	“course.”

It	is	possible	to	argue	about	the	exact	zone	occupied	by	each	phoneme;	scientists	are	not
all	in	agreement	about	the	placement	of	vowels	and	consonants	on	a	frequency	diagram.
But	this	is	not	especially	important	for	this	discussion.	The	main	point	is	that	a	tone	better
perceived	at	the	purely	auditory	level	will	be	better	heard	and	recorded	at	the	verbal	level.

These	 two	 examples	 are	 typical	 and	 simplified,	 but	 you	 can	 find	 in	 a	 dyslexic/learning
disabled	child	some	or	all	of	the	complicated	auditory	abnormalities	we	discussed	above,
which	produce	 the	mistakes	 that	 the	standardized	educational	and	psychological	 tests	do
not	explain.

There	is	an	obvious	objection	to	this	contention:	inconsistency	in	the	mistakes.	Why	does
the	child	sometimes	write	the	“problem”	word	correctly	and	sometimes	incorrectly?	There
are	 several	 excellent	 reasons	 for	 this.	 It	 can	 depend	 on	 the	 voice	 of	 the	 instructor,	 his
pronunciation,	 and	 the	 rapidity	 of	 his	 use	 of	 phonemes.	 It	 can	 result	 from	 the	 child’s
individual	auditory	limitations,	which	either	allow	him	to	make	or	not	make	a	correction
regarding	the	phoneme	he	did	not	hear	well.

If	the	child	is	doing	a	school	exercise	at	home,	he	will	make	fewer	mistakes	because	his
parent	will	dictate	according	to	his	own	speed,	and	usually	close	and	face	to	face.	In	class
the	instructor	talks	to	everyone,	and	not	always	face	to	face	at	the	front	of	the	classroom



but	 from	 the	 sides	 of	 the	 room	or	with	 his	 back	 to	 the	 students.	When	during	 a	 child’s
audiometric	examination	we	notice	some	important	distortions	of	 this	sort,	 it	 is	 rare	 that
the	parents	or	the	school	work	that	is	brought	to	us	do	not	confirm	this	notion	of	localized
errors	in	the	area	of	auditory	dysfunction.

What	I	have	said	applies	to	the	French	language,	in	which	the	frequency	range	used	is	well
defined.	 But	 the	 reasoning	 remains	 valid	 for	 other	 languages,	 where	 sounds	 are	 placed
differently.	The	observed	audiometric	abnormalities	sometimes	explain	quite	well	why	it
is	 difficult	 to	 learn	 English,	 Italian	 or	 any	 other	 language.	 This	 problem	 of	 auditory
anomalies	may	also	be	 found	with	adults	who	want	 to	 study	a	 foreign	 language	 later	 in
life,	but	hit	a	wall	in	spite	of	their	intelligence	and	hard	work.

7.	Auditory	laterality
Discussing	this	topic	is	going	to	involve	reviewing	some	basic	anatamo-physiological

concepts,	starting	with	bilateral	symmetry.

The	human	body	consists	of	 two	halves	which	are	pretty	much	“mirror	 images”	of	each
other,	the	right	side	and	the	left	side.	The	mobility	of	the	body	is	controlled	by	the	brain,
and	the	central	nerves	cross	over	from	one	side	to	the	other	at	the	base	of	the	skull.	This
means	that	each	side	of	the	body	is	dependent	on	the	opposite	side	of	the	brain.	The	brain
itself	consists	of	two	almost	identical	halves.

When	you	move	your	 right	 index	 finger,	 the	order	 for	 this	movement	 is	 given	by	well-
defined	cells	on	 the	 left	 side	of	 the	brain.	You	want	 to	stretch	your	 left	 leg?	Other	cells
from	the	right	brain	will	initiate	your	movement.	This	is	easy	enough	to	understand:	left
controls	right,	right	controls	left.

Now	you	wish	to	talk,	and	things	are	no	longer	so	simple.	The	process	is	more	involved
because	 speech	 triggers	 an	 extremely	 complex	 mechanism.	 Drastically	 simplified,	 it
involves:

a)	the	whole	thoracic	cavity	and	the	diaphragm,	which	give	to
b)	the	larynx	the	quantity	of	air	needed	to	make	the	vocal	cords	vibrate.	The	sound
produced	will	then	be	modified	by
c)	the	cavum	and	inside	of	the	mouth,	where	the	action	of	the	tongue	is	important
in	controlling	internal	vocal	volume;	and
d)	the	lips,	which	with	their	muscles	allow	movements	of	great	diversity,	and	which
have	the	task	of	giving	the	finishing	touches	to	the	sound	produced.

But	what	coordinates	this	intricate	sequence	of	actions	of	the	muscles	and	nervous	system
involved	in	this	process?

The	center	of	speech	is	located	in	a	well-defined	location,	almost	always	in	the	left	brain.
It	 consists	 of	 two	 areas	 called	 Broca’s	 Area	 and	Wernicke’s	 Area,	 and	 is	 identified	 in
Figure	2-3	by	the	letters	SC.

What	happens	when	we	wish	to	formulate	a	sentence	and	set	all	this	machinery	moving?	It
will	be	necessary	to	control	 the	output,	 the	intensity	and	the	sonority	and,	of	course,	 the
exactness	of	 the	spoken	words.	And	what	else	than	the	brain	can	take	over	 this	constant



checking?

When	you	talk,	your	hearing	system	tells	you	of	the	quality	and	of	the	exactness	of	your
speech.	Is	your	sound	production	too	loud?	Too	weak?	Your	ear	will	notice	immediately
and	will	inform	the	speech	center,	which	then	makes	the	appropriate	corrections.

Your	ear,	yes…	but	not	just	the	either	on	any	side!

Let	us	look	at	Figure	2-3	and	see	what	takes	place	with	one	ear	and	then	with	the	other.

First,	assume	the	subject	controls	his	speech	with	the	right	ear.	The	first	syllable	sent	out
by	the	mouth	will	spread	into	the	air,	but	part	of	it	will	be	gathered	by	the	right	ear	and
sent	to	the	auditory	center	located	in	the	left	brain	(RE),	since	the	nerves	are	crossed	at	the
base	 of	 the	 skull.	 The	 whole	 circuit	 from	 mouth	 to	 right	 ear	 to	 left	 brain	 is	 almost
instantaneous,	a	few	milliseconds.	The	left	brain	cells	of	the	right	auditory	system	are	very
close	to	the	brain	area	of	speech	to	which	they	immediately	give	the	information	received.

The	speech	center	SC	continues	to	order	the	successive	syllables,	which	are	processed	as
they	come	from	the	mouth,	in	perfect	chronological	order,	since	a	lapse	of	about	20/100	of
a	second	 takes	place	 in	 regular	speech	output.	The	path	 from	speech	center	 to	mouth	 to
right	ear	to	right	ear	perception	is	shown	on	the	diagram	by	a	double	line.

Now	let	us	suppose	that	our	subject	cannot	hear	on	the	right	side.	He	will	be	forced	to	use
his	left	ear	to	control	his	speech.

The	 circuit,	 the	 single	 line	 on	 the	 diagram,	 will	 be	 just	 as	 direct	 and	 fast	 as	 in	 the
preceding	case,	up	until	LE,	the	auditory	center	for	the	left	ear	located	in	the	right	brain.
Up	to	this	point	things	have	gone	well,	but	now	they	become	complicated.	In	order	to	get
the	incoming	sound	information	to	SC,	the	speech	center,	a	barrier	must	be	penetrated,	the
corpus	 callosum,	 the	 band	 of	 nerve	 fibers	 dividing	 the	 two	 halves	 of	 the	 brain.	 The
absolute	minimum	necessary	for	this	transfer	of	sound	is	estimated	to	be	about	4/100	of	a
second,	but	this	minimum	is	not	the	rule,	it	may	take	up	to	40/100	of	a	second,	sometimes
even	more.

What	would	be	the	consequence	for	this	“left-eared”	subject?



If	 the	transfer	time	is	4/100	of	a	second,	the	effect	on	speech	will	be	a	minimal	slowing
down,	not	noticeable	by	the	speaker.

However,	 as	 the	 length	of	 the	 transfer	 time	 increases,	 the	picture	becomes	darker.	 If	we
recall	 that	 the	normal	rate	of	speech	corresponds	to	a	syllable	every	20/100	of	a	second,
and	that	the	next	syllable	cannot	be	processed	until	the	one	ahead	has	been	checked,	there
will	be	a	noticeable	slowing	of	speech,	with	no	indication	of	what	causes	it.

A	 theory	 of	 the	mechanism	of	 stuttering	 has	 been	 proposed,	 based	 on	 this	 left	 auditory
laterality,	 with	 a	 delay	 in	 transmission	 of	 20/100	 of	 a	 second—that	 is	 the	 same	 as	 the
elapsed	 time	 that	 normally	 separates	 two	 syllables—triggering	 a	 kind	 of	 echo	 of	 the
preceding	 syllable,	 which	 is	 unconsciously	 repeated.	 It	 appears	 that	 some	 cases	 of
stuttering	definitely	belong	in	this	category.

It	 is	 possible	 to	 improve	 and	 sometimes	 to	 cure	 some	 of	 these	 speech	 difficulties	 by
forcing	the	subject	to	use	his	right	ear	instead	of	his	left.	We	can	also	create	an	artificial
stuttering	condition	by	transmitting	a	subject’s	voice	only	to	his	left	ear,	at	the	same	time
creating	 a	 20/100	 second	 delay;	 this	 reinforces	 the	 theory	 that	 that	 is	 how	 “natural”
stuttering	occurs.

Auditory	 lateralization	 to	 the	 right	 or	 the	 left	 is	 often	 associated	 with	 corporal
lateralization,	i.e.	“handedness.”	We	notice	that	most	people	who	are	totally	“left-hearing”
are	also	left-handed.	The	left	ear	is	constantly	at	work.	Everything	happens	as	if	the	right
cerebral	auditory	center,	which	is	linked	to	the	left	ear,	gets	the	information	first,	drawing
to	itself	a	larger	blood	supply.	The	neighboring	nerve	cells	would	benefit,	and	it	is	those
cells	that	control	the	left	limbs—remember,	the	nerves	cross	over,	right	brain	to	left	side,
left	brain	to	right	side,	at	the	base	of	the	skull.

And	 people	 who	 give	 priority	 to	 the	 right	 ear	 experience	 a	 more	 constant	 and	 active
functioning	of	 the	 left	 brain-right	 ear	 auditory	 center,	with	 consequent	 hyperfunction	of
the	neighboring	cells	and	promotion	of	right-sidedness.

Here	is	an	instance	to	illustrate	this.	We	test	a	child	whose	body	movements	are	poor,	or
not	 lateralized.	He	 sits	 in	 a	 chair,	with	his	 legs	 swinging	and	with	 the	earphones	on	his
head.	He	is	listening	to	music	of	a	specific	intensity	transmitted	alternately	to	the	right	and
left	 ear.	 The	 subject	 is	 not	 distracted	 by	 anything	 else,	 and	 is	 being	 observed	 from	 a
neighboring	room.

In	 the	majority	of	cases,	after	some	time	has	elapsed,	 if	we	send	sounds	 to	 the	right	ear
only,	we	will	see	his	eyes	turn	to	the	right,	and	the	right	leg	will	swing	and	the	right	hand
will	move	 to	 some	extent.	When	we	send	 the	sound	 to	 the	 left	ear	only	we	will	 see	 the
same	motions	on	the	left	side.

After	that	rather	technical	excursion,	let	us	see	how	all	this	applies	in	the	school	situation.

Up	 to	 now	 we	 have	 considered	 extreme	 conditions,	 presenting	 the	 problem	 as	 though
everything	takes	place	completely	on	the	right	or	on	the	left.	Things	get	more	complicated
when	listening	is	alternated	in	a	more	random	way,	for	example	(again,	a	simplified	one)
when	 the	 subject	 hears	 the	 lower	 frequencies,	 up	 to	 1,000	Hz,	with	 the	 left	 ear	 and	 all
others	with	the	right	ear.

If	we	recall	that	each	group	of	letters	occupies	its	own	place	in	the	frequency	spectrum,	we



can	see	 that	 the	“hard”	consonants	(P,	B,	D,	T,	etc.)	will	be	perceived	with	more	or	 less
delay	 in	 relation	 to	 vowels,	 diphthongs	 and	 “whistling	 letters”.	 The	 level	 of
comprehension	 necessary	 to	 learn	 new	 work	 or	 to	 take	 normal-speed	 dictation	 will
decline.	If	the	speech	center	receives	information	in	a	random	manner,	the	letters	cannot
be	placed	in	proper	order	and	the	message	must	be	unscrambled	before	it	is	understood.

This	explains	the	presence	of	the	inversions	of	“classic”	dyslexia.	The	subject	writes	the
phonemes	in	the	order	in	which	he	has	heard	them,	but	not	in	the	order	in	which	they	were
presented	 to	 him.	 Comparing	 audiograms	 with	 the	 type	 of	 mistake	 presented	 to	 us	 by
parents	confirms	this	observation.

Here	again,	these	problems	do	not	appear	in	everyday	conversation,	because	the	child	has
developed	 an	 automatic	way	 of	 expressing	 himself,	 established	 by	 long	 experience	 and
renewed	every	day.	They	also	do	not	occur	when	dictation	is	slow,	because	the	child	has
time	to	decode	and	correct	any	information	that	is	garbled	in	reception.

As	I	have	said,	the	examples	I	have	presented	have	been	simplified	to	make	the	basic	idea
clear.	Exposing	the	ear	to	groups	of	phonemes	at	varying	frequencies	may	indicate	many
more	possible	complications	of	hearing.	The	Weber	test,	in	which	varying	frequencies	are
applied	to	the	frontal	bone,	directly	on	the	midline	of	the	skull,	can	make	clear	the	precise
location	and	extent	of	problems	with	 laterality.	For	 this	 reason	 the	examination	must	be
done	with	 the	 greatest	 care,	 crosschecking	 the	 answers	 several	 times	 in	 order	 to	 assure
their	accuracy.

Another	 abnormality	 can	 further	 complicate	 the	 problem	 of	 lateralization.	 You	 can
demonstrate	this	yourself.

Cover	your	right	ear	with	the	palm	of	your	hand.	Count	loudly,	One,	two,	three,	and	so	on.
You	will	notice	that	your	voice	resounds	in	the	right	side	of	your	head.	You	hear	your	own
voice	with	your	right	ear.	If	you	leave	your	hand	covering	the	ear,	you	will	notice	that	you
hear	outside	 sounds	with	your	 left	 ear.	So	you	have	one	 side	of	your	brain	or	 the	other
working,	depending	on	whether	 someone	 is	 talking	 to	you	or	you	are	doing	 the	 talking.
This	is	a	small	complication.

This	 simple	 test	 lets	 us	 understand	 more	 completely	 what	 happens	 when	 a	 person	 is
suffering	from	an	impairment	of	hearing	transmission.	By	that	I	mean	a	problem	caused
by	a	malfunction	 in	 the	 external	 ear	or	 the	middle	 ear.	This	happens	with	 an	 individual
who	 has	 one	 ear	 that	 functions	 perfectly	 and	 one	 that,	 even	 minimally,	 is	 affected	 by
something	 that	disturbs	 the	 transmission	of	sound.	This	can	be	ear	wax,	 the	presence	of
acute	 or	 chronic	 otitis,	 or	 poor	 permeability	 of	 the	 Eustachian	 tube.	 In	 these	 cases	 the
Weber	test	always	locates	the	lateralization	of	sounds	on	the	side	on	which	transmission	is
poor.

The	 “small	 complication”	 grows	 enormously	 if,	 instead	 of	 the	 whole	 gamut	 of
frequencies,	the	transmission	blockage	affects	only	some	areas	in	either	or	both	ears.	The
Weber	test	may	show,	for	example,	blockages	in	these	areas:

right	side 125	and	250	Hz
left 500,	1,000	and	1,500	Hz
right 2,000	Hz



left 4,000,	6,000	and	8,000	Hz

Knowing	 the	 location	 of	 the	 various	 letter	 groups	 in	 each	 frequency	 area,	 it	 is	 easy	 to
imagine	the	gymnastics	the	brain	must	perform	during	a	conversation	or	a	dialogue,	when
the	brain	receives	from	the	outside	one	set	of	phonemes	from	the	right	and	another	from
the	 left…and	with	 a	 delay!	And	 on	 top	 of	 that,	 everything	 is	 inverted,	 even	 one’s	 own
speech!	Definitely	a	major	complication.

You	can	better	understand	the	problem	by	drawing	a	parallel	with	sight.	Try	to	read	a	book
while	closing	each	eye	in	turn	for	half	a	second.	It	may	be	possible	to	do	this	for	a	short
space	of	time,	but	no	longer.

8.	Psychoneurotic	aspect	of	responses.
This	 is,	 strictly	 speaking,	 not	 a	matter	 of	 hearing,	 but	 of	 other	 factors	 affecting	 test

responses.	 I	 shall	 discuss	 this	 in	 Chapter	 5,	 which	 goes	 over	 all	 aspects	 of	 the	 testing
procedure.

To	Sum	Up
I	 hope	 I	 have	demonstrated	 that	 each	of	 the	hearing	 abnormalities	 described	here	 could
negatively	 affect	 a	 child’s	 experience	 and	 hence	 his	 behavior.	 An	 accumulation	 of
deficiencies	can	only	aggravate	the	situation.

When	a	child	is	brought	to	us	by	his	parents	and	has	fifty	or	sixty	mistakes	on	one	page	of
dictation,	 we	 know	 that	 the	 audiometric	 examination	 will	 systematically	 show	 the
presence	of	several	auditory	deficiencies.
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