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A s its t i t l e i n d i c a t e s , the present text does 
not at tempt to descr ibe a l l the consequences 
o f the "Tomat is E f f e c t " . O n l y those re la t i ng 
to the acqu i s i t i on of modern languages w i l l 
be cons idered here . 

For its a p p l i c a t i o n to the m e d i c a l , p s y c h o ­
l o g i c a l and t each ing f i e l ds ( d y s l e x i a , 
s tammer ing, deafness, e t c . . ) , the impor tance 
of w h i c h is becom ing more and more apparen t , 
re fe rence to the b i b l i o g r a p h y at the end of the 
text is recommended. 
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I N T R O D U C T I O N 

The n e e d for l ea rn ing f o re i gn l anguages is b e c o m i n g i n c r e a s i n g l y apparen t 
i n t e r n a t i o n a l l y , and has g i v e n r ise to a l a r g e number o f systems, a lmost a l l o f 
them d e s c r i b e d w i t h more or less emphas is as " a u d i o - v i s u a l " . 

O n e x a m i n i n g these " m i r a c l e " methods one is i m m e d i a t e l y s t ruck by the 
i n a d e q u a c y o f the systems, many o f w h i c h h a v e no s c i e n t i f i c bas is and ignore 
the e l e m e n t a r y p s y c h o - p h y s i o l o g i c a l l aws o f l a n g u a g e , p a r t i c u l a r l y the r e l a t i o n ­
ships b e t w e e n h e a r i n g and p h o n a t i o n , tha t is to s a y b e t w e e n the a b i l i t y to 
understand a l anguage and the a b i l i t y t o v r e p r o d u c e i t . 

F o r f a r too l o n g , modern languages h a v e b e e n a p p r o a c h e d l i k e dead 
l anguages , p l o u g h i n g through words w h i c h have d i sappea red f rom the spoken 
l anguage ( c f . Shakespeare) and w h o l e arsena ls o f d isused g rammat i ca l ru les . 

S i n c e the last w a r , f o l l o w i n g the e x t r a o r d i n a r y d e v e l o p m e n t o f 
c o m m u n i c a t i o n f a c i l i t i e s , the r ise of tour ism and i n te rna t i ona l t rade h a v e w i d e n e d 
the n e e d to speak e a s i l y and d i r e c t l y to p e o p l e o f o ther coun t r i es . A s a resul t 
the " a u d i o - v i s u a l " methods were c r e a t e d . 

H o w e v e r , these were a l l too o f t e n m e r e l y the spoken or v i sua l vers ions 
o f an o l d me thod o f t e a c h i n g . 

It is now t ime to move o n to a n e w stage a n d , us ing the la test d i s c o v e r i e s 
c o n c e r n i n g the h e a r i n g / p h o n a t i o n r e l a t i o n s h i p , to go b e y o n d the i d e a of " l e a r n i n g " 
a l anguage to r e a c h the stage o f " a s s i m i l a t i n g " a l a n g u a g e , a process much more 
c o m p l e t e a n d , though this seems p a r a d o x i c a l , much e a s i e r . 

The p r ime ro le p l a y e d b y the e a r i n l e a r n i n g languages - whe the r the 
mother t o n g u e o r a f o re i gn l anguage is i n v o l v e d - is f a m i l i a r to a l l those c o n c e r n e d 
w i t h the q u e s t i o n o f ve rba l a s s i m i l a t i o n . N o w a d a y s i t canno t be d e n i e d that the 
g rea t o p e n door to language is the e a r . M o d e r n languages are l ea rned b y h e a r i n g , 
and b y h e a r i n g c o r r e c t l y . 

T h e m a s t e r - k e y to this l e a r n i n g process is there fore ensur ing that the s tudent 
has a u d i t i o n o f a h i g h q u a l i t y . In this w a y e v e n the a u d i b i l i t y of the l anguage 
s tud ied b e c o m e s g rea te r and h e n c e more e f f i c i e n t , a l l i ts a c o u s t i c nuances b e i n g 
cons tan t l y d i s c e r n e d . Therefore i t is necessa ry o n the one hand to k n o w the a u d i t o r y 
c a p a b i l i t i e s o f the student and o n the o the r hand to e n a b l e h im to enter the sound 
w o r l d o f the e t h n i c group whose l anguage he wishes to master . 



W e cannot stress this po int too s t rong ly . It is point less to teach a language 
to a student who does not hear it or who hears it i n d i s t i n c t l y . The f inest language 
laborator ies are useless when no accoun t is taken of this essent ia l f ac to r . This is why 
we sha l l refer i n this text much more to " a s s i m i l a t i n g " than to " l e a r n i n g " . W e 
cons ider this d i s t i n c t i on to be a bas i c o n e . 

The apparatus c a l l e d the "Tomat is E f fec t E l e c t r o n i c E a r " enab les the student 
to hear i n the same way as , for e x a m p l e , an Eng l i shman , or a G e r m a n , or a S l a v , 
and consequen t l y , a c c o r d i n g to Tomat is 'Laws w h i c h w i l l be s tudied in the t ex t , 
to speak and to reproduce co r rec t l y the language b e i n g s tud ied . 

The ob jec t o f this book le t is not to recommend^one method rather than another 
but s imp ly to try to estab l ish the bas i c p r i nc i p l es w h i c h must govern any serious 
study of a modern l anguage . 

The laws w h i c h are the basis of this study w i l l be cons idered in the i r genera l 
contex t and i n the i r spec ia l a p p l i c a t i o n to the t each ing of modern languages . They 
h igh l i gh t the pr ime ro le of the ear i n verba l a c q u i s i t i o n , w h i c h led Tomatis to sum 
up i n the words : "It is the ear that s p e a k s " . 

H e n c e , i n a f irst s e c t i o n , we shal l cons ider the p r i nc ip les of the " h e a r i n g -
phona t i on " re la t i onsh ip . The second chapter w i l l cons ider the way in w h i c h these 
laws c a n be a p p l i e d to the ass im i la t ion of a modern l anguage . C h a p t e r III w i l l 
determine the "enve lope cu rves " of severa l European languages and thus o u t l i n e 
the ma in d i f fe rences be tween them. The fourth chapter w i l l be devoted to the 
desc r ip t ion and the opera t i on of the E l e c t r o n i c Ear . 

The three f i na l chapters w i l l cover m a i n l y the use o f this new equipment 
w i th present methods and the p re -cond i t i ons o f this use ( a u d i o - v o c a l tes t ing) . 

In our conc lus ions we shal l endeavour to cons ider b r i e f l y the psycho log i ca l 
imp l i ca t i ons of the ass im i la t ion of a l anguage . 

- 0 -
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1. T O M A T I S ' L A W S 

It was w h i l e he was engaged in Industr ial M e d i c i n e that D r . Tomat is 
put forward the hypotheses, known from then on as Tomat is ' Laws , w h i c h 
conce rn the re la t ionsh ips be tween hea r ing and phona t i on . These d iscover ies 
were of cons iderab le impor tance and enab led the m o d i f i c a t i o n of one or the 
other of these two essent ia l funct ions to be e n v i s a g e d , w i th w ide s i g n i f i c a n c e 
in the f ie lds of therapeut ic m e d i c i n e and t e a c h i n g . 

A - FIRST L A W 

In e x a m i n i n g workers suf fer ing from o c c u p a t i o n a l deafness af ter 
pro t racted exposure to noisy m a c h i n e r y , D r . Tomat is observed that the ear 
de fec ts were a lways accompan ied b y some v o c a l d e f i c i e n c y . H e therefore 
wondered whether the d e f e c t i v e hear ing was not the cause o f the a l te ra t i on 
in the v o i c e . 

A more d e t a i l e d ana lys is of the mach ine ry caus ing n o t i c e a b l e loss of 
aud i to ry pe rcep t ion of ce r ta i n f requenc ies enab led him to note that the 
f requenc ies not p e r c e i v e d by the ear were p rec i se l y those w h i c h were absent 
from the v o c a l spectrum of the sub jec t . This was the f i rst fundamenta l 
d i s c o v e r y , the f irst of Tomat is ' Laws , wh i ch was expressed as fo l l ows : 

"THE V O I C E C O N T A I N S O N L Y W H A T THE EAR H E A R S " o r , i n more 
s c i e n t i f i c l a n g u a g e , "The la rynx emits o n l y the harmonics that the ear c a n 
h e a r " . 

To this cur ious and in terest ing phenomenon Raoul Husson, a no tab le 
spec ia l i s t in the psycho -phys io l ogy o f the v o i c e , gave the name "The Tomat is 
E f f e c t " in a paper to the A c a d e m i e des Sc iences of 25th M a r c h 1957 (1). 
A t the suggest ion of Professor M o n n i e r , R. Husson was ab le to v e r i f y i n the 
Sorbonne Phys io logy Labora tory the f ac t noted by Tomat is i n 1952 (2) and then 
in 1954 (3) and express i t as fo l l ows : 

(1) R. Husson : "Exper imenta l study of m o d i f i c a t i o n to v o c a l pat tern under the 
e f fec t o f a c c o m p a n y i n g aud i to ry s t i m u l a t i o n " . N o t e b y M . P ier re P. G r a s s e . 
(2) A . Tomat is : "E f fec ts observed in au r i cu l a r lesions noted in test bench workers 
and those us ing the v o i c e p r o f e s s i o n a l l y " . B u l l e t i n of the S F E C M A S ( N o r d 
A v i a t i o n ) M e d i c a l Study and Research Cen t re - September 1957 . 
(3) A . Tomatis : " D i r e c t i n g rô le of the ear in the de te rmina t ion of normal 
(speaking and singing) v o i c e charac te r i s t i cs and in the o r i g i n of its d i so rders " . 
O t o - R h i n o - L a r y n g o l o g i c a l N e w s - M a s s o n , Par is 1954 , p. 264 

6 



"If a subject emits a vowe l sound in to a mic rophone the output o f w h i c h 
passes through a system of f i l te rs w h i c h cuts out a band of f requenc ies before 
re turn ing i t to headphones p l a c e d on his ea rs , the band w h i c h was cut out 
d isappears from the spectrum of the vowe l sound emi t ted b y the sub jec t . In the 
same w a y , i n the case of a sub jec t w i th an aud i to ry sco toma , the harmonics of 
the aud i to ry is le t are absent from the v o i c e of the sub jec t . " 

Raoul Husson, i n a paper to the Académie N a t i o n a l e de M é d e c i n e mee t ing 
on 4th June 1957 , rever ted to this study under the t i t l e "Phonarory mod i f i ca t i ons 
of aud i to ry o r i g i n and the i r phys io l og i ca l and c l i n i c a l a p p l i c a t i o n s " (1). 

This f i rst Tomat is ' Law thus sheds l igh t on the s t r i k ing s im i l a r i t y w h i c h 
exists be tween the aud i to ry curves and the v o c a l emiss ion curves of subjects 
na tu ra l l y or expe r imen ta l l y h a n d i c a p p e d . 

- 0 -

B. - S E C O N D L A W 

i 
The second of Tomat is ' Laws is r e a l l y the c o r o l l a r y to the f i rs t . It is stated 

as fo l l ows : 

"IF A D E F E C T I V E EAR IS G I V E N THE C A P A B I L I T Y O F H E A R I N G THE 
L O S T O R I M P A I R E D F R E Q U E N C I E S C O R R E C T L Y , THESE A R E I N S T A N T L Y 
A N D U N C O N S C I O U S L Y RESTORED T O THE V O C A L E M I S S I O N . " 

The compar ison of the emiss ion curves before and af ter the use of the Tomatis 
E f fec t apparatus - this h a v i n g the e f fec t o f restor ing hea r ing in the impa i red 
f requency bands - e a s i l y demonstrates the resu l t ing recupera t ion o f the v o c a l pa t te rn . 

Raoul Husson, i n his paper o f 4th June 1957 at the A c a d é m i e N a t i o n a l e 
de M é d e c i n e , descr ibes this second law as " a phonatory p h y s i o l o g i c a l and p h y s i o -
pa tho log i ca l consequence o f the Tomatis E f f e c t " . 

He notes in pa r t i cu l a r that " the e x c i t o - t o n i c e f fec t o f aud i to ry s t imu la t ion 
in the 2 , 5 0 0 - 3 , 0 0 0 H z band enables the sub jec t to recover his normal v o c a l 
p a t t e r n " . 

- 0 -

(1) N o t e by M . M o u l o n g u e t - Ex t rac t from the B u l l e t i n of the Académie N a t i o n a l e 
de M é d e c i n e , vo lume 1 4 1 , N o s 19 and 2 0 . 



C - THIRD L A W 

The th i rd of Tomat is ' Laws , c a l l e d " T H E L A W O F THE R E T E N T I O N E F F E C T " , 
raises the poss ib i l i t y o f c o n d i t i o n i n g the s e l f - l i s t e n i n g f a c u l t y , l e a d i n g , by 
e d u c a t i v e re f l exo the rapy , to m o d i f i c a t i o n of the phona t i on . 

It may be stated thus : 

" A U D I T O R Y S T I M U L A T I O N M A I N T A I N E D F O R A D E T E R M I N E D P E R I O D 
M O D I F I E S , B Y THE R E T E N T I O N P H E N O M E N O N , THE S E L F -
L I S T E N I N G F A C U L T Y O F THE S U B J E C T A N D C O N S E Q U E N T L Y HIS 
P H O N A T I O N . " 

O n the one hand the f unc t i on i ng of the ear br ings in to p l ay the mod i f y i ng 
muscles of the os teo -muscu la r system o f the m idd le e a r . The phonatory system, 
on the other h a n d , works under the a c t i o n of a series of muscles w h i c h operate 
the l a r y n x , the b u c c a l c a v i t y , the tongue and the l i p s . These hear ing and 
phonat ion muscles are themselves con t ro l l ed b y an innerva t ion mechanism under 
the same neuronal command. In adu l ts , this neuro -muscu la r system is pe r fec t l y 
adjusted to the e t h n i c aud i to ry pattern cor responding to the mother tongue . 
H o w e v e r , i f the hear ing is mod i f i ed by i n t roduc ing in to the s e l f - c h e c k i n g c i r c u i t 
an " E l e c t r o n i c E a r " tuned to a d i f ferent way of s p e a k i n g , to a fo re ign language 
for e x a m p l e , i t is the who le neuro-muscu la r c i r c u i t o f the subject w h i c h starts 
to work at the fo re ign rhythm and thus a remanence is g radua l l y bu i l t up by 
cerebra l memor i z i ng of this new a c t i v i t y and by muscular a c t i o n . 

This th i rd l a w has a w ide a p p l i c a t i o n in the f i e l d o f a c c e l e r a t e d ass im i la t ion 
of modern languages . It c a l l s for c o n d i t i o n i n g of the s e l f - l i s t e n i n g f a c u l t y 
necessary for the l ea rn ing of a modern language in a l l i ts phone t i c and semant ic 
parameters. 

- 0 -

A U D I T O R Y L A T E R A L I S A T I O N 

O n e of Tomat is ' fundamental d i scover ies conce rned the predominance o f 
one ear ove r the other i n the language acqu i s i t i on process. He was thus ab le to 
de f ine the pr ime ro le p l ayed by the L E A D I N G EAR in the l o c a t i o n of sound and 
in the speech c h a i n (1) . 

(1) A . Tomat is : "The Lead ing E a r " - B u l l e t i n of the S F E C M A S Study and Research 
Cen t re - J u l y 1953 . 
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The theory of aud i to ry l a té ra l i sa t ion put forward by him in 1951 and 
v e r i f i e d by a leng thy ser ies of exper iments const i tu tes one o f the essent ia l 
fundamentals of language l e a r n i n g , whether of the mother tongue or of a 
fo re ign l anguage . 

Pursuing his researches in this d i r e c t i o n , Tomat is was then ab le to show 
that language is regu la ted en t i r e l y b y the r ight ear (1), w h i c h a lways acts 
as the l ead ing ear in the contro l of the var ious parameters of language : 
in tens i t y , t imbre , i n t o n a t i o n , i n f l e c t i o n , semant ics . 

This is of major s i g n i f i c a n c e in the f i e l d of language ass im i l a t i on . 

- 0 -

A U D I T O R Y S E L E C T I V I T Y 

W e should ment ion f i n a l l y aud i to ry s e l e c t i v i t y , w h i c h in t roduces the 
concep t of q u a l i t y , ana lys is and aud i to ry acuteness w i t h i n the s p e c i f i c 
range of each l anguage . 

Tomat is , h a v i n g noted that " w h i l e an i n d i v i d u a l does not reproduce 
the sounds he no longer hears , he does not reproduce a l l those w h i c h he does 
h e a r " , put forward in 1954 (2) the theory that the ear has a ce r t a i n f a c u l t y 
wh i ch enables i t to p e r c e i v e a va r i a t i on of f requency w i t h i n the sound spectrum 
and to d iscern the d i r e c t i o n of this v a r i a t i o n . 

He was also ab le to show, i n a research procedure w h i c h has become 
c l a s s i c , by the ana lys is of the enve lope curves o f the acous t i c spec t ra of 
e a c h l a n g u a g e , that the var ious e thn i c (3) ears have ve ry d i f fe rent s e l e c t i v i t y 
bands, w i t h i n w h i c h the f requent ia l re la t ionsh ips of each ope ra te . 

(1) A . Tomatis : " D y s l e x i a " - Language Cen t re P u b l i c a t i o n s , p p . 4 6 - 4 9 . 
(2) A . Tomat is : "S tud ies of aud i to ry s e l e c t i v i t y " - B u l l e t i n of the S F E C M A S M e d i c a l 

Study and Research Cen t re - Oc tober 1954 . 
(3) This word is used here in its s implest sense ; i t does not imp ly b e l i e f i n any 

pa r t i cu la r e t h n o l o g i c a l doc t r ine ; i t s imp ly means the ownersh ip of a known 
c o l l e c t i v e l i ngu i s t i c un i t y . It is possib le that the Eng l ish ea r is congen i ta l 
among Engl ishmen i n the same way as a c e r t a i n c o l o u r i n g or a ce r ta in behav iour 
p a t t e r n ; i t is a lso possib le that that it is " l e a r n e d " through the e f fec t o f the 
restraints of the s o c i o - h i s t o r i c system. André Le G a l l ( I nspec to r -Genera l o f 
P u b l i c Educat ion) : "The co r rec t i on of ce r t a i n psycho log i ca l and p s y c h o -
pedagog i c d e f i c i e n c i e s b y means of the Tomatis E f fec t appara tus " . 
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In this w a y , for e x a m p l e , the I ta l ian ear registers s e l e c t i v i t y be tween 
2 , 0 0 0 and 4 , 0 0 0 H z w h i l e the French ear has s e l e c t i v i t y be tween 1 ,000 and 
2 , 0 0 0 H z . 

The Russians, on the other h a n d , have the advan tage of a very great 
range c o v e r i n g sounds from the l owes t - p i t ched to the h ighes t . 

This matter w i l l be ra ised a g a i n in C h a p t e r III w i th the study of the 
enve lope curves of e a c h l anguage . 

Tomat is ' var ious laws and theor ies w h i c h we have b r i e f l y d iscussed , and 
w h i c h imp ly an ac tua l cond i t i on i ng of the v o c a l emiss ion by the h e a r i n g , have 
been used for many years in other f i e l d s , no tab ly i n the med ica l treatment of 
var ious disorders such as : 

D I S O R D E R S O F P H O N A T I O N A N D THE S P E A K I N G O R S I N G I N G 
V O I C E : 

- t imbre disorders : a p h o n i a , dysphon ia , 
- a r t i c u l a t i o n disorders : l i s p i n g , h i ss ing , s l o b b e r i n g , 
- rhythm disorders : d y s l a l i a , impediments , s p e e c h - b l o c k s , s tu t te r ing . 

S P O K E N A N D W R I T T E N L A N G U A G E D I S O R D E R S : 

- la te s p e a k i n g , i n a b i l i t y to speak , 
- d y s l e x i a , 

- dyso r thograph ia . 

E X P R E S S I O N A N D B E H A V I O U R D I S O R D E R S 

P R O B L E M S O F A D A P T A T I O N T O S C H O O L 

H E A R I N G D I S O R D E R S : 

- professional deafness, 
- p s y c h o l o g i c a l deafness. 

This b o o k l e t , we must aga in emphas ise , does not pretend to study a l l the 
app l i ca t i ons of the Tomat is E f f ec t , but mere ly to c o v e r the use of these laws in 
the f i e l d of the acqu i s i t i on of modern languages . W e shal l therefore l im i t our 
sub jec t to the way in w h i c h the Tomatis E f fec t - i n con junc t i on and not in compe t i t i on 
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wi th the c lass i ca l methods of language t e a c h i n g - c a n , w i th an apparatus 
c a l l e d an E l e c t r o n i c E a r , enab le fo re ign languages to be bet ter absorbed 
through the rap id acqu i s i t i on of what is c a l l e d the " e t h n i c e a r " . 

Phone t i c exerc ises ca r r i ed out w i th the he lp of the Tomatis E f fec t 
Appara tus p rov ide a c o n d i t i o n i n g of the ear w h i c h leads the subject to hear 
fo re ign phonemes c o r r e c t l y and to pronounce them w i th e x a c t i n t o n a t i o n . 

Thanks to this t r a i n i n g , the student w i l l spontaneously adopt the 
P H O N E T I C P O S T U R E a n d , h e n c e , the P S Y C H O L O G I C A L P O S T U R E 
necessary for the l ea rn i ng of the language he wishes to a c q u i r e , whatever 
the method used . 

11 



II. T H E A S S I M I L A T I O N O F 

M O D E R N L A N G U A G E S A N D THE 

T O M A T I S EFFECT 

First of a l l , what does " a s s i m i l a t i n g " a language mean ? 

To ass imi la te*a language is to be a b l e to render i t "ad i n t e g r u m " . It is 
not a ques t ion , we b e l i e v e , of rep roduc ing mere l y the l e t te r , but a lso the sp i r i t . 
In o ther words , to possess a language one has d e c i d e d to absorb is to use it to 
express, to th ink and to l i ve b y . "Fo r a modern language is no t , as was b e l i e v e d 
for a long t ime , a c o l l e c t i o n of words f o l l o w i n g ru les , but a comb ina t i on of 
s igna ls and o f groups of sounds for commun ica t i ng to others one 's thoughts, 
fee l i ngs and wishes. 

A l a n g u a g e , to be " m e a n i n g f u l " , that is to say understood b y those w i th 
whom one wishes to commun ica te , can o n l y use s igna ls re fe r r ing to the rea l i t i es 
w h i c h they d e s i g n a t e " . (1) A n d to the most courteous and agreeab le grammar ian 
in the wor ld addressing us in a manner as re f ined as i t is incomprehens ib le we 
wou ld say , as Pantagruel sa id to Panurge : " M y f r i e n d , I have no doubt that 
you c a n speak severa l languages , but te l l us what you have to say in a language 
we can unders tand" . 

These s i gna l s , to be understood and ass imi la ted immed ia te l y , w i thout e f for t , 
w i thou t ana l ys i s , w i thout d i s to r t i on , must above a l l be c o r r e c t l y h e a r d . But it 
is a lso necessary that the pup i l should be ab le to reproduce them, p ronounc ing 
them w i th the utmost exactness of sound, rhy thm, t imbre and a r t i c u l a t i o n . 

In the same way as a p ian is t must try to reproduce a mus ica l passage w i th 
an o v e r a l l e f f ec t , a u t o m a t i c a l l y , as a who le w h i c h is not b roken d o w n , the 
modern language student must seek to hear and to reproduce as a w h o l e , unconsc ious 
and wi thout a n a l y s i n g them or b reak ing them d o w n , w i th the i r rhythms and the i r 
in tonat ions , the groups of sounds w h i c h are at f i rst strange and in oppos i t i on to 
his own l i ngu i s t i c r e f l exes . 

(1) R. V e t t i e r - Inspector of Educa t i on and Honorary D i rec to r o f the E c o l e N o r m a l e 
Supérieure of S t - C l o u d . "The Tomat is E f fec t and Language S t u d y " . 
* To ass imi la te : i n F rench " I n tég re r " 
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This is an i dea l process of ass im i la t i on ra re l y a c h i e v e d at the very f i rst 
w i th subjects who do not have a p a r t i c u l a r l y w e l l - a d a p t e d e a r , sens i t ive to the 
d i f fe ren t f requenc ies of the language be ing s tud ied . But i n the ma jo r i t y of cases , 
the l i ngu i s t i c e x p e r i e n c e poses from the beg inn i ng such d i f f i cu l t i es that l ea rn ing 
a l a n g u a g e , apparen t l y the simplest t h i n g , becomes a real adven tu re . A l l k inds of 
insurmountable obstac les a r i s e , and of the o r i g i na l dream cher ished in the hear t 
no th ing remains e x c e p t a secret desire to c o m m u n i c a t e , g radua l l y f ad ing in the 
face of a mul t i tude of v a i n ef for ts. 

For many p u p i l s , i n a b i l i t y to speak fo re ign languages arises in this w a y , 
con f i n i ng them for eve r w i t h i n the impassable l imi ts of the i r mother tongue, wh i l e 
some, endowed w i th e x c e p t i o n a l a b i l i t y , emerge free to reve l in the language of 
others. It is as i f some myster ious f a c u l t y has f reed the i r tongues. 

H o w e v e r , a l l things cons ide red , l ea rn ing a language should be something 
easy and the enthusiasm of the c h i l d when he enters the f irst year of secondary 
e d u c a t i o n , where he is f i n a l l y go ing to p lunge into a language other than his 
o w n , shows how much goodw i l l is a v a i l a b l e at the outset . A l a s '. W h a t 
d isappo in tment , w h i c h w i l l remain the most common at t r ibute of language s tudy . 

W h e n c e comes this b r e a k - d o w n , w h i c h can cause the br ight hopes o f 
l i ngu i s t i c d i scove ry to d isappear in a few weeks ? It is not a quest ion of 
i n t e l l i g e n c e . It seems absurd that a pup i l shou ld l ack it o n l y in just one sub jec t 
such as modern languages. It w i l l c e r t a i n l y come to the a id of the unfor tunate 
pup i l who is t ry ing despera te ly to a c q u i r e , through a th i ck i n e x t r i c a b l e f o g , the 
necessary rudiments so as to ob ta in at the end of his school ca reer a n o n - e l i m i n a t i n g 
pass mark , o f ten compensated b y success in o ther sub jects . By sa tu ra t i on , b y osmosis, 
some fragments w i l l get through to h i m , in an atmosphere of s t ra in and de fea t . 

But what remains at the end of this i n i t i a t i o n ? A n igh tmare , an unspeakab le 
repugnance coup led w i th a bad consc ience at hav i ng missed out on v a l u a b l e 
lessons and a secret fear o f hav i ng to return to them la te r . 

- 0 -

Therefore it w o u l d seem oppor tune to recons ider the prob lem of learn ing 
modern languages w h i l e t ry ing to e l u c i d a t e what const i tutes a s s i m i l a t i o n , ve rba l i sed 
i n fo rma t ion , in the most genera l sense. Whether we are conce rned w i t h a mother 
tongue or a fore ign l anguage , the process of the bas ic mechanism remains 
e f f e c t i v e l y the same. 
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There is no longer any doubt that a modern language is ass imi la ted by 
means of the ea r . This aud i to ry a c q u i s i t i o n , though i t may w e l l be a ided b y 
l-oxt- and pictures, is essential and basic. 

But what does cor rec t hea r ing mean ? A person does not seem to be deaf 
because he f inds i t d i f f i c u l t to learn E n g l i s h . H o w e v e r , one has to a c c e p t the 
fac t that , in this c a s e , he is s e l e c t i v e l y deaf to E n g l i s h . 

To understand this new concep t wh i ch is somewhat d i sconce r t i ng at f i rst 
s igh t , it shou ld be remembered that the ear has been cond i t i oned to language 
o n l y seconda r i l y . "Language appeared as the f i na l stage of a t ranscendent 
adap ta t ion w h i c h mod i f i ed for acous t i c purposes a neuro -muscu la r system in tended 
for s w a l l o w i n g and b r e a t h i n g " . (1) 

The acous t i c po ten t ia l i t i es of the surrounding zones enab led M a n to 
cont ro l w i th d e l i c a c y and f l e x i b i l i t y the sound range of his own l anguage . But 
what a d i f ferent acous t i c wor ld to that of another language '. 

N o t very long a g o , the author of an a r t i c l e en t i t led"The C h i n e s e in Par i s " 
noted the need for a " m a d e - t o - m e a s u r e " aud i to ry co r rec t i on for C h i n e s e who 
f ind French p a r t i c u l a r l y d i f f i c u l t . He gave as a reason for this need that " h a v i n g 
heard on l y the sounds b e l o n g i n g to our mother tongue , not o n l y our ear but a lso 
the aud i to ry centres of our b ra i n are c o n d i t i o n e d " . 

This p roposa l , beyond any doubt a cor rec t o n e , ca l l s for some e x p l a n a t i o n : 
our aud i to ry system b e i n g cond i t i oned by the e t h n i c env i ronment , we are 
insens i t ive to the in tona t ions , the sound v a r i a t i o n s , that we are not accustomed to 
h e a r i n g . 

O u r language lacks the fore ign consonances that our ear cannot p i ck u p , 
the aud i to ry d e f i c i e n c y necessar i l y b e i n g t rans lated into a v o c a l d e f i c i e n c y . This is 
what the Tomat is E f fec t means as summed up by : "The v o i c e conta ins o n l y the 
harmonics that the ear can h e a r " . 

"The impression that we r e c e i v e in hea r ing a fo re ign l a n g u a g e , even w i thou t 
understanding i t " M . C h a r l e s B a i l l y has a l r eady noted some years ago (2), "spr ing 

(1) A . Tomatis : " T H E EAR A N D L A N G U A G E " Ed i t ions du S e u i l . "Rays of S c i e n c e 
C o l l e c t i o n , N o . 1 7 . 

(2) C h a r l e s B a i l l y " L A N G U A G E A N D L I F E " p p . 9 4 - 9 5 . 
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to a large ex tent From an unconsc ious compar ison w i th the phono log i ca l system 
of our own l a n g u a g e , and the p leasant or unp leasant fee l i ngs that i t g ives us 
ar ise from this ; someone who speaks this language does not g e n e r a l l y f ee l 
any th ing s i m i l a r , and his acous t i c impressions are of qu i te a d i f fe ren t k i n d . 

A Frenchman s tudy ing Russian w i l l be struck by the f requency o f pa la ta l 
sounds and s i b i l an t s , by the i r contrast w i th the guttural sounds and by the 
spec ia l mus i c of the i n t ona t i on , s imp ly because he unconc ious l y pe rce ives a 
cons ide rab le d i f f e rence be tween this p ronunc ia t i on and his o w n . H o w e v e r , the 
Russian w h o , in s p e a k i n g , produces these impressions in the Frenchman does not 
no t i ce any th ing of the k i n d , s ince he is qu i te accustomed to a l l these th ings" (1) . 

A n o t h e r eminent p h o n e t i c i a n J v \ . P ierre Fouche (2) a lso commented, 
rather f e l i c i t o u s l y , that " the impression that we normally have of a modern 
language is an acous t i c impress ion. W e ho ld in our minds what is gene ra l l y 
c a l l e d its " a c c e n t " , a t t r i bu t ing to i t a ce r ta in " c o l o u r " . W e fur ther say that 
it is sonorous, sof t , monotonous, e t c . " 

Thus we are a l l cond i t i oned to hear in a ce r ta i n w a y , and the speech 
system, adap t ing i tse l f to the same requirements of the surrounding m i l i e u , makes 
the subject pronounce his words in the same w a y . " H e n c e " , wrote W i l d e r Pen f ie ld 
(3) , " a l l Swedes speak Eng l ish w i th a Swedish a c c e n t , and the F r e n c h , Germans 
and Ch inese speak w i th the i r own a c c e n t . Everyone has no t i ced th is . Even though 
they may t ravel round the w o r l d , C o c k n e y s , Scotsmen and Ir ishmen - not to 
men t ion Canad ians and Amer i cans - be t ray the i r o r i g i n by the i r way of speak ing 
learned in c h i l d h o o d . " 

- 0 -

W e have thus a r r i ved at a genera l l aw w h i c h does not app ly o n l y to ce r ta in 
n a t i o n a l i t i e s . Possessing the ear o f our o w n e t h n i c g roup, we a l l by nature f i nd 
some degree of d i f f i c u l t y , depend ing on our nat ional i ty ,?n l ea rn ing fo re ign 
languages ; the d i f f i c u l t y is greater or less, as we shal l discuss la ter in more d e t a i l , 
a c c o r d i n g to the ex tent of the d i f f e rence be tween the aud i tory curve pat tern of 
our language and the one we are l e a r n i n g . 

In this respect we are a l l in some w a y "bad hearers " and hence we c a n a l l 
bene f i t from the methods used by phone t i c ians to " r e - e d u c a t e " the hear ing of 
subjects w i th aud i to ry d isorders. It c e r t a i n l y seems that the o n l y remedy is to 
" f o r c e " the ear to hear that w h i c h it cannot hear n a t u r a l l y , w h i c h can o n l y be 
done by a r t i f i c i a l d e v i c e s . 

(1) O u r u n d e r l i n i n g . 
(2) . Pierre Fouche : "F rench Phonet ics T o d a y " II - Rev iew of Courses and Con fe rences 

15th A p r i l 1937 , p . 3 8 . 
(3) W i l d e r Pen f i e l d and Lamar Roberts : " S P E E C H A N D B R A I N M E C H A N I S M S " 

Pr ince ton Un i ve rs i t y Press (1957) . 
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It seems s t range, at f i rst s igh t , to c a l l on the rapeu t i c procedures in a 
case where the matter is usua l l y seen as a t e a c h i n g prob lem in comb in ing the 
goodw i l l o f the subject (or just his w i l l to learn) w i th i nc reas ing l y soph is t i ca ted 
t each ing techn iques - and we are not re fe r r ing here of course to the " m i r a c l e " 
methods promoted by c l e v e r and tempt ing adver t i s ing w h i c h gra t i f ies the laz iness 
of the pup i l b y fos ter ing the ins id ious i l l u s i on that i t is possib le to lea rn w i thout 
e f for t . 

There is no doubt that no th ing is acqu i red w i thout ef for t . But ne i ther is i t 
su f f i c ien t to do l i k e Rimbaud and shut onese l f up in a cupboard equ ipped w i th a 
book of grammar and a w i l l o f i r o n , swear ing not to come out unt i l one has 
mastered the language one wants to l e a r n . 

It is true tha t , to acqu i re a fo re ign l a n g u a g e , one must have the " w i l l " 
to study ser ious ly ; but one must a lso have the " a b i l i t y " - i n the most phys ica l 
sens of the word - to l e a r n , that is to say " to hear and to r e p r o d u c e " , then to 
l i s ten and repea t , and f i n a l l y to hear and to l i s ten to onese l f repea t ing or 
rep roduc ing (1). 

H e a r i n g and reproduc t ion - these are the two bas i c factors in w h i c h the 
Tomat is E f fec t is i n v o l v e d , w i th its p r i n c i p l e of the regu la t i on o f hea r i ng and 
phona t i on . In a p p l y i n g this p r i n c i p l e to language l e a r n i n g , we come to the i d e a 
of supp ly ing a se l f - con t ro l c i r c u i t w h i c h enab les the language pup i l to get 
the maximum out o f the sound message w h i c h reaches h im and to reproduce i t 
"ad i n teg rum" . 

In mod i f y i ng the subject 's h e a r i n g , i n t e a c h i n g him to hear in a d i f fe rent 
way from that to w h i c h his mother tongue has accus tomed h i m , one enab les him 
to speak in a d i f fe rent w a y , in the d i f fe rent s ty le of express ion w h i c h is 
cha rac te r i s t i c o f the language be ing s tud ied . 

This a u d i o - v o c a l e f fec t causes m o d i f i c a t i o n to t imbre , to the cons t i tu t ion 
of the speech system, to the usage o f the o v e r - l y i n g and u n d e r - l y i n g la ryngea l 
resonance c a v i t i e s , to la ryngea l t o n e , to the b r e a t h i n g , and to the m ime t i c 
f a c u l t y , as w e l l as mod i f i ca t i ons w h i c h progress ive ly ex tend by re f l ex a c t i o n to 
the who le morpho log i ca l structure o f the sub jec t . 

- 0 -

(1) A . Tomat is : " T H E EAR A N D L A N G U A G E " . 

16 



These mod i f i ca t i ons show c l e a r l y the fundamenta l i n f l uence of the 
aud i to ry r e c e i v i n g system in the ass im i la t ion o f a language w i th regard 
to b o d i l y behav iou r and f u n c t i o n , to p s y c h o l o g i c a l reg is t ra t ion and to the 
re leas ing and then the b u i l d i n g up of psychosomat ic i nduc t i on c i r c u i t s . 

It is e a s y , from this d a t a , to e v a l u a t e the important consequences 
o f such a process. 
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III. THE E N V E L O P E C U R V E S O F M O D E R N L A N G U A G E S 

A s we ment ioned in C h a p t e r I, Tomatis showed e x p e r i m e n t a l l y , from 
the a u d i o - v o c a l coun te r - reac t ions wh i ch are the basis of his l aws , that any 
m o d i f i c a t i o n of the aud i to ry pat tern i n v a r i a b l y causes a m o d i f i c a t i o n of the 
v o c a l f u n c t i o n . H e n c e , it may be sa fe ly in fer red that a l l v o c a l a c t i o n 
corresponds to a s p e c i f i c aud i to ry a c t i o n . 

U s i n g this p r i n c i p l e , Tomatis was ab le to d is t ingu ish be tween the e t h n i c 
aud i to ry patterns cor responding to the prec ise charac te r i s t i cs w h i c h we sha l l 
discuss in this chap te r . 

D e t a i l e d ana lys is of the var ious parts of the speech c h a i n cou ld be 
made from the images ob ta ined by panoramic analysers and audiographs ab le 
to break down sounds in the same way as a prism spl i ts l igh t into a ra inbow 
spec t rum. W i t h this equ ipmen t , i t was possib le to d i sp l ay v i s u a l l y var ious sound 
f r equenc ies , q u a n t i t a t i v e l y d is t ingu ish ing the r e l a t i ve va lues o f e a c h and 
separa t ing the var ious e lements o f a phrase in terms of f r equency , in tens i ty and 
du ra t i on . From the sound- record ings and sound-p ic tu res thus o b t a i n e d , it was 
possib le to d i scove r the enve lope curves ( F i g . 1) of the average f requency va lues 
o f ten found in the ana lys is of phrases in the same e thn i c group. 

F i g . 1 - Example of a sound -p i c tu re 
showing the enve lope c u r v e . 
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In this w a y , for e x a m p l e , the most common l e v e l of the largest f requency 
group ing for F rench is i n the ne ighbourhood of 800 to 1 ,800 H z , w h i l e for Engl ish 
i t is from 2 , 0 0 0 to 1 2 , 0 0 0 H z . This s imple s c i e n t i f i c observa t ion enab les us to 
p red ic t that i t is as i f a Frenchman becomes p r a c t i c a l l y deaf when he hears Eng l i sh . 

M o r e o v e r , the h is to r i ca l study of languages shows us how the e v o l u t i o n 
of groups of humans through the ages has caused each of them to adopt qu i te 
i n v o l u n t a r i l y a ce r ta in speech system composed of vowe ls and consonants , the 
p ronunc ia t i on and t imbre of w h i c h are c l e a r l y d i f fe ren t ia ted be tween one group 
and ano ther . 

From c h i l d h o o d , the ear models its sens i t i v i t y on the sounds i t hears and 
one c a n e a s i l y show by aud iomet r ie study that the aud i to ry sens i t i v i t y curve 
is c l o s e l y re la ted to v o c a l emiss ion curve of the e thn i c g roup . 

In o ther words , to hear this c o l l e c t i o n of f requenc ies c o r r e c t l y , w i thout 
the risk of i n t roduc ing d is tor t ion through the aud i to ry recep t i on system w h i c h 
consequent ly acts as a f i l t e r , we have to ad jus t - o r , be t te r , to c o n d i t i o n -
ourselves to hear i n such a way that our op t ima l sens i t i v i t y c o i n c i d e s w i th the 
f requenc ies requ i red for our v o c a l emiss ion . H e n c e by ' h e a r i n g - p h o n a t i o n " 
se l f - con t ro l the sub jec t 's e thn i c ear produces his e thn i c phona t i on . It must be 
remembered that a w a y of hea r ing corresponds to a way of s p e a k i n g . 

Tomat is la ter showed and v e r i f i e d that by t rea t ing the way o f hear ing 
one cou ld mod i fy the w a y of s p e a k i n g . 

Before d e a l i n g w i th this m o d i f i c a t i o n process, we sha l l try to e x p l a i n 
e x a c t l y what is meant b y the " w a y of h e a r i n g " . 

This is spec i f i ed s c i e n t i f i c a l l y by the sens i t i v i t y curve of the ear in re la t ion 
to the d i f fe rent f requenc ies i t can hear . This curve is c a l l e d the " a u d i o g r a m " . 
W e show b e l o w , for e x a m p l e , the cha rac te r i s t i c audiograms o f var ious e thn i c groups. 

THE 

F R E N C H 

L A N G U A G E 

100 250 300 1.000 1 500 2 000 

F i g . 2 - F rench c u r v e . 

12 000 
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Figure 2 shows the s p e c i f i c aud i to ry curve of the French ; it can be 
super imposed, as a w h o l e , on the phonogram o f the l a n g u a g e , the 
" l i n g u a g r a m " , as i t w e r e . It is ob ta ined by comb in ing the largest possib le 
number of aud i to ry response curves of a g i ven e t h n i c group. The t y p i c a l F rench 
p ro f i l e be i ng cons idered here has two peaks - a c t u a l l y two areas w i th h igh 
points - one at 250 H z in the l ow f requenc ies (g) and the other at 1 ,500 H z 
in a h igher zone (a) be tween 1 ,000 and 2 , 0 0 0 H z . The d i f f e rence in in tens i ty 
be tween these two leve ls is about 20 d B . This la t ter peak at 1 ,500 H z e x p l a i n s , 
because of the re l a t i ve drop towards the h igh f requenc ies that goes w i th i t , 
the ex i s tence of nasals in the F rench l anguage . By c o u n t e r - r e a c t i o n , the presence 
o f this nasal tendency in the spoken language causes ipso fac to the appearance 
of a cha rac te r i s t i c peak at 1 ,500 H z in the cor respond ing aud iog ram. 

THE E N G L I S H L A N G U A G E 

Fréquence 
c/s 

100 

F i g . 3 

2.000 

Engl ish curve 

12.000 

It may be noted from this p ro f i le that the ma in cha rac te r i s t i c of this 
type of hear ing is great sens i t i v i t y to h igh f requency sounds. 

From 2 , 0 0 0 H z the curve shows a c l e a r progression of the o rde r of 6 dB 
per o c t a v e , w h i c h cont inues beyond 1 0 , 0 0 0 H z , wh i ch means that hea r ing of 
this k i n d has a response curve comparab le w i th that of a h igh f i d e l i t y a m p l i f i e r . 

The resul t is that the sens i t i v i t y above 2 , 0 0 0 H z is so e x c e p t i o n a l that 
modula t ions at this f r equency l eve l are p a r t i c u l a r l y e n h a n c e d . Consequen t l y 
the Engl ish language is r i ch i n s ib i l an ts . This increase in the breadth of the 
language i tse l f a n d , by c o u n t e r - r e a c t i o n , the emphasis on h igh f requenc ies 
in the who le v o c a l pa t te rn , e x p l a i n the systemat ic d iph thong isa t ion of vowe l s . 
These , wh i l e present in the i n i t i a l spect rum, run from the root to the f requency 
band above 2 , 0 0 0 H z . 

The h igh f requency range pe rce i ved by the Eng l ish ear causes the 
b u c c o - p h a r y n g e a l sys tem, by a u d i o - v o c a l c o u n t e r - r e a c t i o n , to have a 
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structure such that the roo t , w h i c h is necessar i l y i n the low notes because 
of the l im i ted c a p a c i t y of the la rynx (300 H z ) , cannot be ma in ta ined i n its 
i n i t i a l emission because the ear does not " s e l e c t " i t . A marked s l i de towards 
the h igh notes is thereby engende red , w h i c h is the cause of the d i p h t h o n g i s a t i o n . 
(1) L o o k i n g at i t from another po in t o f v i e w , i f one compares this aud i to ry band 
w i th the prev ious o n e , that is to say compar ing the Eng l ish ear w i th the F rench 
e a r , i t f o l l ows that they are not e a s i l y r e c o n c i l a b l e ; i t is no sec re t , i n fac t that 
Engl ish is d i f f i c u l t for a French ear to f o l l ow . 

It may be noted that the A m e r i c a n l a n g u a g e , w h i c h has a lower band 
than Engl ish w i th a h igh po in t at 1 ,500 H z , is eas ier to a F rench ear than 
O x f o r d E n g l i s h . In both languages - F rench and A m e r i c a n - there is a nasa l i sa t ion 
i n d i c a t i n g inc reased sens i t i v i t y in the same range . 

- 0 -

THE G E R M A N L A N G U A G E 

Frequence 
c/s 

100 250 2.000 3.000 12.000 

F i g . 4 - G e r m a n c u r v e . 

F igure 4 is the average curve of G e r m a n h e a r i n g . It shows the w ide 
range star t ing in the l o w notes and spread ing to 3 , 0 0 0 H z . Sens i t i v i t y is 
greatest from 250 H z to 2 , 0 0 0 H z w i th its h ighest po in t be tween 500 and 

(1) Important note : The d is tance be tween the root - i n i t i a l l y the same in a l l 
l anguages , and a lways in the low notes - and the s e l e c t i v e range of any pa r t i cu la r 
language exp la i ns the greater or lesser d i f f e rence be tween the wr i t ten 
reproduc t ion of a language and its p r o n u n c i a t i o n . This m o d i f i c a t i o n is a l l the 
greater as the d i f f e rence is larger : for e x a m p l e , Span i sh , m a i n l y based in the 
low notes (as we sha l l see la te r ) , is wr i t ten almost as i t is p ronounced , w h i l e 
Eng l ish has the maximum degree of d i sc repancy be tween the spoken language 
and the wr i t ten rep roduc t i on . 
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1,000 H z . The w i d e range of G e r m a n enab les i t to hand le the 
phonemes o f other languages e a s i l y , p rov ided these are w i t h i n its reg is ter ing 
b a n d . 

In add i t i on to this w i d e range there is another ve ry important cha rac te r i s t i c 
o f the G e r m a n ear : a r e l a t i v e l y long l a t e n c y t ime (1) . These two parameters -
s i ze o f the range and l a t e n c y t ime - i n v o l v e in the v o c a l emission a pharyngea l 
thrust p e c u l i a r to G e r m a n s . This pharyngeal thrust is a lso in our v i e w assoc ia ted 
w i th the postural r e f l ex observed in this e t h n i c g roup . 

H o w e v e r , this aud io -pos tu ra l re f l ex is not observed o n l y in G e r m a n s . 
It may be sa id that e a c h e thn i c group has the posture of its language w h i c h , le t 
us remember, is the consequence of its w a y of h e a r i n g . 

- 0 -

THE S P A N I S H L A N G U A G E 

Frequence 
c/s 

100 500 1.000 1.500 2.500 12.000 

F i g . 5 - Spanish c u r v e . 

F igure 5 is the curve of Spanish h e a r i n g . It shows the h igh sens i t i v i t y 
of this hear ing w i t h i n a w ide l o w - n o t e band (g) ex tend ing to 500 H z a n d , at 
a lower l eve l o f i n tens i t y , in a narrow band from 1 ,500 to 2 , 5 0 0 H z r is ing 
to a peak at about 1 ,800 H z . Sens i t i v i t y is much reduced in the h igh notes. 
The 250 H z peak in t roduces the " j o t a " into the a u d i o - v o c a l r e a c t i o n , w h i l e 
the absence of r ecep t i v i t y in the h igh above 2 , 5 0 0 H z exp la ins the heav iness 
o f Spanish s ib i lan ts : the e v o l u t i o n of the f into an asp i ra ted h. The d iagram 

(1) Important note : W e shal l descr ibe la ter what we mean by " l a t e n c y t i m e " . 
A t this po in t we sha l l s imp ly say that it refers to the s e l f - h e a r i n g t ime of 
a sub jec t . 
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shows c l e a r l y w h y Spaniards have d i f f i c u l t y i n ass im i la t i ng fo re ign languages. 

W e have ou t l i ned in Chap te r I the theory of aud i to ry s e l e c t i v i t y . T a k i n g 
the exper imenta l study o f these d i f ferent languages fur ther , it is noted that 
there are also ve ry great d i f f e rence in r e l a t i on to the s e l e c t i v i t y of the var ious 
e thn i c ears . Peop le of some na t i ona l i t i es have ve ry rest r ic ted s e l e c t i v i t y and 
in others it is more e x t e n s i v e . In F i g . 6 , for e x a m p l e , there is a compar ison 
of the I ta l ian ear and the F rench ear from the point o f v i e w of the i r respec t i ve 
s e l e c t i v i t i e s . 
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F i g . 6 - S e l e c t i v i t y o f an I ta l i an ea r . 
The range is from 2 , 0 0 0 to 
4 , 0 0 0 c / s . 

S e l e c t i v i t y of an ear of the French 
t y p e , w i t h i n the l imi ts 1 ,000 -
2 , 0 0 0 c / s . 
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It w i l l be seen that the s e l e c t i v i t y o f the I ta l ian ear is from 2 , 0 0 0 to 
4 , 0 0 0 H z . It is n i l be tween 1 ,000 and 2 , 0 0 0 H z , w h i l e the French ear on the 
other hand is w e l l - e n d o w e d be tween 1 ,000 and 2 , 0 0 0 H z , w h i c h may e x p l a i n 
the appearance a l r e a d y noted o f nasals i n the F rench l anguage . 

The S lavs on the other hand have w ide s e l e c t i v i t y w i th greater emphasis 
i n the low notes. The i r ve ry w ide sens i t i v i t y , as opposed to that o f the French 
and the I ta l ians , enab les them to d iscern a l l consonances . This is e a s i l y shown 
b y re fe rence to F igure 7 showing the s e l e c t i v i t y range of a Russian e a r , ex tend ing 
from the low notes to they ve ry h igh ones . 
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F i g . 7 - S e l e c t i v i t y range of a S lav ear ex tend ing 
from the low notes to the very h igh ones . 

It is this f a c u l t y wh i ch enab les the S lavs to register the who le range 
of l i ngu i s t i c sounds. The i r f a c i l i t y for l ea rn ing fo re ign languages is w e l l k n o w n . 
This phenomenon, w h i c h we o f ten admire and e n v y , is due s imp ly to the i r h igh 
aud i to ry recep t i veness . 

In order to a v o i d mak ing this study too l eng thy , we are res t r i c t ing 
ourselves to cons ide r ing just a few examp les . It is c l e a r l y necessary to study 
from the a u d i o - p s y c h o - p h o n o l o g i c a l po in t o f v i e w a l l the tongues used by 
human be ings . O u r research w h i c h at that t ime had cove red some hundreds 
of languages e n a b l e d us to d is t ingu ish o n l y 12 d i f fe ren t ways of h e a r i n g , each 
group showing a d i f fe rent comb ina t i on of the two parameters : range and 
l a t e n c y t ime . 

H e n c e for examp le the A r a b i c language has a Span ish - type range 
and a G e r m a n type l a t e n c y t ime. The Portuguese language has the 
charac te r i s t i cs of a S lav language (range and l a t e n c y time) so that i t 
sounds l i ke Spanish s e l f - c o n t r o l l e d by a S lav e a r . It is in terest ing to ve r i f y this 
expe r imen ta l l y by passing a Portuguese sentence through f i l ters w i th the response 
curve of a Spanish e a r . The sentence then becomes ve ry e a s i l y comprehens ib le 
to anyone who understands Span ish . 

This b r i e f ana lys is of some e thn i c audiograms enab les us to app rec ia te 
the fundamenta l d i f fe rences wh ich exists be tween the var ious ways of hea r ing 
of subjects who speak d i f ferent languages. 

From these d iagrams, techniques of aud i to ry c o n d i t i o n i n g were es tab l i shed , 
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t ak ing into a c c o u n t on the one hand the s p e c i f i c curves of e a c h language 
and on the o ther the more or less rap id and comp lex accommoda t ion t ime 
cha rac te r i s t i c o f the language s tud ied . Each language has in e f fec t an 
average emiss ion t ime for each s y l l a b l e , c a l l e d the " l a t e n c y t i m e " , c o n d i t i o n i 
the response to the l a ryngo- resonen t ia l adap ta t i on w h i c h is the o r i g i n o f 
i n t ona t i on . 
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IV . THE T O M A T I S EFFECT E L E C T R O N I C EAR 

A f t e r 1952 , as a proof and an a p p l i c a t i o n of this theor ies , D r . Tomat is 
concen t ra ted his research work on the set t ing up of apparatus to modi fy a 
sub jec t 's w a y of hear ing a n d , consequen t l y , his w a y of s p e a k i n g . 

He was a lso concerned to prov ide real a u d i o - v o c a l c o n d i t i o n i n g mak ing 
the ear accommodate so as to hear in the w a y that is t y p i c a l o f a language and 
p roduc ing the cor responding v o c a l pa t te rn . 

A . Tomat is , in a paper to the Académie N a t i o n a l e de M é d e c i n e (1) , 
set out i n 1960 the fundamental p r i nc ip les o f a u d i o - v o c a l c o n d i t i o n i n g a p p l i e d 
by means of this apparatus. W e g i ve be low a summary o f this paper . 

" A v o c a l a c t i o n corresponds to an emission E ïtp response to an 
o v e r a l l aud i to ry pattern A . To substi tute for the emiss ion E, A N D H E N C E T H E 
V O C A L A C T I O N G a voca l a c t i o n G and an emiss ion E , i t is necessary to 
cond i t i on the heading to a new method of accommoda t ion w h i c h determines the 
w a y of hear ing A . 

- 0 -

To car ry out this c o n d i t i o n i n g the f o l l o w i n g assembly was set up (F ig .8 ) 

Headphones C 2 

M 

A m p l i f i e r E l e c t r o n i c G a t e 

T 
C I 

F i g . 8 

(1) A . Tomat is : " A u d i o - v o c a l c o n d i t i o n i n g " - B u l l e t i n o f the Académie N a t i o n a l e 
de M é d e c i n e , vo lume 144 , N o s 11 and 12 , pp 197 to 200 - Presented by 
Professor A . M o u longue t. 
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- A microphone M feeds an amp l i f i e r from w h i c h two d i f fe rent c i r cu i t s emana te , 
these c i r cu i t s p rov id i ng two channels w h i c h do not f unc t i on s imu l taneous ly . 

- For a g i ven i n tens i t y , ad justable as r e q u i r e d , channe l a lone is o p e n . 
It is set i n such a w a y that it puts the ear in a state of comple te r e l a x a t i o n . 
The tympanum is thus at minimum tens ion , i n a state of n o n - a c c o m m o d a t i o n . 
It may be s a i d , by a n a l o g y w i th v i s i o n , that i t is at its "punctum remo tum" . 
H e n c e it reaches a state of total r e l a x a t i o n before s t i f fen ing to the sound 
determined by the set t ing of the upper c h a n n e l . W h e n a sound is emi t ted 
by the sub jec t or from another source such as a tape reco rde r , as soon as i t j 
adds complementary in tens i ty to the p r e - e x i s t i n g ambient no i se , channe l C 
c loses and o n l y channe l C is o p e n . This second e l e c t r o n i c channe l w i l l 
f o rce the ear into another way o f reg is ter ing w h i c h has been p rev ious ly 
chosen and w h i c h corresponds to the emiss ion of the language b e i n g s tud ied . 

2 
The o p e n i n g of channe l C is done by what is c a l l e d a " g a t e " system, 

so that it is possib le to change a u t o m a t i c a l l y from the w a y o f hear ing A inherent ^ 
i n v o c a l a c t i o n G to the w a y o f hea r ing A cor respond ing to the des i red a c t i o n G . 

W h e n the sound emiss ion te rminates , the consequent reduced in tens i ty swi tches 
the system ove r the other way and C opens w h i l e C cuts ou t . The c y c l e re-starts 
eve ry t ime the sub jec t wishes to speak , and the c o n d i t i o n i n g takes p l a c e ve ry 
q u i c k l y . In the f i rst few days , af ter a h a l f - h o u r session there is a re tent ion o f about 
ha l f an hour . A f t e r two weeks the re ten t ion is permanent . 

Fur thermore, the gate can r ap i d l y become a consc ious phenomenon 
and c a n g i ve the subject at w i l l the a b i l i t y to hear what he wan ts . 

W i t h the a im of af terwards mod i f y i ng the rhythm and in tona t ion of the chosen 
l anguage , the ope ra t i ng t imes of the gate were chosen to correspond w i th the 
cha rac te r i s t i c l a t e n c y t ime of the l anguage . It shou ld be remembered that e a c h 
language has in e f fec t an average emiss ion t ime for each s y l l a b l e : 0 . 1 5 seconds for 

French, 0.20 for English and so on. 

For those who f ind this e x p l a n a t i o n somewhat ted ious , one c o u l d s a y , less 
s c i e n t i f i c a l l y , that : The Tomatis E f fec t E l e c t r o n i c Ear makes it possib le to g i ve 
any p u p i l , e ve n d i f f i c u l t ones , a predetermined type of h e a r i n g , thus mak ing him 
hear w i th the requ i red a c c o m m o d a t i o n . 

- 0 -
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How is this " e d u c a t i o n " ca r r i ed out ? 

The E l e c t r o n i c Ear is essen t i a l l y an educa t i ona l aud i to ry d e v i c e . N o w , 
it is known that human hea r ing is o n l y the resul t o f ex tens ive use of the 8th pa i r 
o f c ran ia l ne rves . These , w h i c h o r i g i na te i n the sensor ia l organ of the e a r , are 
s i tuated in the inner ear and pro jec t into the t e l e n c e p h a l o n at the language 
acqu i s i t i on cent res . 

This sensor ia l o rgan par e x c e l l e n c e a lso behaves l i k e a p i e c e of s k i n , 
h i g h l y s p e c i a l i s e d for the de tec t i on o f va r ia t ions in acous t i c pressure. But i t 
is v a l u a b l e o n l y in so far as one knows how to use i t . In the same w a y , e x c e l l e n t 
sight is useless i f the eye l i ds remain c losed ; o r , bet ter s t i l l , a per fec t re t ina 
w i l l not be o f use i f the cor responding lens cannot focus the image . Put t ing i t 
another w a y , the o p t i c nerve - the re t ina for this purpose - is o f va l ue o n l y 
because we know how to use i t . 

The same app l ies to the aud i to ry recep t i on sys tem, w h i c h must adapt i tse l f 
to its sound env i ronment . It is the m idd le ear w h i c h has the c a p a c i t y to adjust 
and i t is this w h i c h we are conce rned w i th in us ing the E l e c t r o n i c Ea r . 

The m idd le ea r adapts i tse l f by con t rac t i on of the ma l leus muscle and 
of the stapes m u s c l e , the f irst a c t i n g on the fo rced c o n v e x i t y of the tympanum 
w h i c h thus behaves as an acous t i c l ens , a k i n d of aud i to ry c r ys ta l l i ne l ens , and 
the s e c o n d , that of the s tapes, ad jus t ing the p l a y of the inner ear w h i c h , as i f 
i t were a prism but w i th an apex ang le cons is t ing of two or three turns o f a s p i r a l , 
can spread out the range of sounds in to an acous t i c spec t rum, a k i n d o f 
sound ra inbow. 

This a c c o m m o d a t i o n , f a i r l y rap id and c o m p l e x , determines the spat ia l 
pos i t ion of the oss icu la r c h a i n and a l l ows the o p e n i n g of the appropr ia te aud i to ry 
range , en la rg i ng the open ing membrane a c c o r d i n g to the requ i rement . 

The E l e c t r o n i c Ear forces the ear to ac t i n this w a y . In mod i f y i ng the 
range at w i l l , one "opens" - the word is not too strong - the ear to the chosen 
sounds o f a l anguage . Whether it is a matter of ass im i la t i ng a mother tongue 
or a c q u i r i n g a fo re ign l a n g u a g e , the process is the same. To open onese l f to a 
language means , above a l l , connec t i ng onese l f to the wave leng th o f that 
l anguage . But to be absorbed and then reproduced c o r r e c t l y , the ora l message 
must f i rst be heard c o r r e c t l y and this is what the E l e c t r o n i c Ear makes poss ib le . 

By a set of f i l t e r s , the apparatus in the f irst p l a c e makes an aud i to ry 
membrane open ing possib le to one range or ano the r , a s imple a c t i o n w h i c h 
produces a l a ryngo- resonen t ia l response adjusted to the use of the f i l t e r s . 
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S e c o n d l y , it establ ishes the l a t e n c y t ime inherent in the chosen a c c o m m o d a t i o n , 
w h i c h cond i t ions the response t ime of the l a ryngo- resonen t ia l a d a p t i o n , the 
source of i n t o n a t i o n , as ment ioned at the end of C h a p t e r III. 

The E l e c t r o n i c Ear thus enab les this w a y o f hea r ing to be imposed on any 
sub jec t , however d i f f i c u l t , o b l i g i n g him i n this w a y to p e r c e i v e sounds a c c o r d i n g 
to any des i red a c c o m m o d a t i o n , a c c o r d i n g to the aud i to ry membrane o p e n i n g to 
the breadth of range and the l a t e n c y t ime inherent i n this accommoda t i on . 

This p repara t ion is essent ia l for the l e a r n i n g of a fo re ign l anguage . A s soon 
as the message is p e r c e i v e d c o r r e c t l y , the ass im i la t i on is immediate and the 
reproduc t ion per fec t because phonat ion is c l o s e l y connec ted w i th aud i to ry 
pe rcep t ion and any m o d i f i c a t i o n o f the hear ing causes ipso fac to a m o d i f i c a t i o n 
of the var ious parameters o f phonat ion : rhy thm, i n tens i t y , melod iousness, e t c . . 

The a c o u s t i c structures of these parameters impress on the ear the i r e f fec t 
in re la t i on to the c o d i n g that they de te rm ine . They s t imulate the c o n d i t i o n i n g 
w h i c h prepares the sensor ia l ce l l s for s e l e c t i v e e x c i t a t i o n at one f requency or 
ano the r . 

The re fo re , i f one in t roduces into the aud i to ry se l f -cont ro l c i r c u i t an 
E l e c t r o n i c Ear ad justed to another w a y o f s p e a k i n g , say to a fo re ign l a n g u a g e , 
the sub jec t 's who le neuro-muscu la r c i r c u i t starts to work to the fo re ign rhythm. 
It is this gymnast ic exe rc i se - for this is what it r e a l l y is - w h i c h makes us hear 
and speak " i n a c e r t a i n w a y " . 

The f o l l o w i n g d iagram shows how h e a r i n g / p h o n a t i o n se l f - con t ro l is 
a f fec ted by the in te rven t ion of the E l e c t r o n i c E a r , b y unconsc ious mimesis ( F i g . 9 ) . 

Bra in 

Ear Headphone 

— o 
E l e c t r o n i c 

Ear 
M i c r o p h o n e Speech 

organ 

F i g . 9 . 

A n y o n e who has acqu i red this "aud i t o r y au tomat ism" is d e f i n i t i v e l y 
c o n d i t i o n e d . The who le of his neuro -muscu la r c i r c u i t w h i c h has worked to a 
fo re ign rhythm w i l l g radua l l y put i tse l f into a state of r e ten t i on , b y the 
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cerebra l memor isat ion o f this new a c t i v i t y and b y muscu lar e f f ec t . From then 
on the subject w i l l be c o m p e l l e d , so to speak , to hear pe r f ec t l y and to pronounce 
fo re ign phonemes and semantemes w i th total correctness and e x a c t i n t ona t i on , 
whether they are g i v e n to him as examples to im i ta te or whether he has to speak 
the fo re ign language w i th no other gu ide than the sound image supp l ied b y his 
aud i to ry memory . 

In short , i t is as i f he has been g i ven what others are p leased to c a l l e d 
the "g i f t o f l a n g u a g e s " . But this g i f t o f l anguages , w h i c h , as is w e l l k n o w n , is 
the g i f t and the prerogat ive o f the Slavs and w h i c h we have c l e a r l y seen in the 
aud iogram of the Russian e a r , is r e a l l y o n l y a matter of p a r t i c u l a r l y w i d e - r a n g e 
h e a r i n g , w i th the membrane o p e n i n g w ide to encompass the range of o t he r 
languages . From the i dea of a g i f t of languages,surrounded by mystery , we have 
come to the c o n c e p t i o n o f an a p t i t u d e , innate or a c q u i r e d , for hear ing languages . 

From now o n , a B rook lyn A m e r i c a n or a C o c k n e y Eng l i shman , f i t ted w i th 
headphones and p l a c e d i n front of the E l e c t r o n i c Ear 's m i c rophone , w i l l end up 
speak ing the Q u e e n ' s Engl ish w i th the purest O x f o r d a c c e n t , o n c e the f i l t e r 
system has imposed this w a y of hear ing on h i m . 

This is what should h a p p e n , though much less i n t e n s i v e l y , in t rad i t i ona l 
language s tudy. W e know that i t is b e n e f i c i a l , i f not a lways p r a c t i c a l , to study 
a language in its count ry of o r i g i n , thus immersing the ear in the des i red 
e t h n i c a m b i e n c e . H o w e v e r , it is ve ry e x c e p t i o n a l for a Frenchman taken to 
London to acqu i re an Engl ish a c c e n t i m m e d i a t e l y , w h i l e this phenomenon can 
happen rap id l y by using an E l e c t r o n i c Ear and rema in ing in F r a n c e . 

Assoon as the subject speaks, as soon as he br ings the speak ing process 
into p l a y , his hear ing is mod i f i ed so that a l l sounds must pass through a s e l e c t i v e 
channe l w h i c h is in a c c o r d a n c e in a p re -de te rm ined manner w i th the charac te r i s t i cs 
o f the language b e i n g s tud ied . The ob jec t of the d e v i c e is to impose on the aud i to ry 
system of the sub jec t the type of hear ing of the inhabi tants of the count ry the 
language of w h i c h he is s tudy ing by " o p e n i n g " his ear to the f requency bands w h i c h 
he d i d not hear be fo re . The Tomatis E f fec t exp la i ns that phone t i c i n i t i a t i o n is 
i n this w a y a c h i e v e d ins tan t l y , w i thout requ i r ing any k i n d of ef fort from the language 
student to reproduce the sounds and groups o f sounds w h i c h had unt i l then been 
fo re ign to h i m . It is as i f the organs o f his a u d i o - v o c a l system and a l l the cerebra l 
zones i n v o l v e d were immed ia te ly a d a p t e d , t ra ined and s t rengthened. 

This is one of the most d ramat i c expe r iences he can undergo. A n 
Eng l ish phrase, for e x a m p l e , spoken by the teacher us ing these techn iques , 
is almost immed ia te ly reproduced b y the student w i th aston ish ing a c c u r a c y . The 
most s t r i k ing e f fec t of this is the p s y c h o l o g i c a l f reedom that such a process g i ves . 
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W i t h former language t each ing methods, i t was of ten noted that the 
subject under ins t ruc t ion was i nh ib i t ed by the fear o f r i d i c u l e a r i s i ng from 
his i n a b i l i t y to reproduce the requ i red sounds " a d i n t e g r u m " . The use o f the 
E l e c t r o n i c Ear nowdays not o n l y avo ids this add i t i ona l d i f f i c u l t y but a lso 
g ives the student a f e e l i n g of sa t i s f ac t i on . 

- 0 -

The c o n d i t i o n i n g to w h i c h the ear is sub jec ted dur ing the ass im i la t ion 
of the chosen language can be e f fec ted in two ways : 

- the sub jec t , f i t ted w i t h a headset connec ted to an " E l e c t r o n i c Ear 
and T e a c h i n g D e v i c e " to prov ide cor rec t h e a r i n g , repeats what the 
teacher transmits to h i m , the aud i to ry ass im i la t i on t a k i n g p l a c e 
s imu l taneous ly w i t h the ac tua l study o f the l anguage . 

o r , - the subject works a lone to acqu i r e this c o n d i t i o n i n g , the apparatus 
t ransmit t ing the phone t i c e lements d i r e c t l y to him from a tape recorder 
and open ing his ear to cor rec t hea r ing of the fo re ign l anguage . 

Expe r i ence shows tha t , w i th a normal s tudent , o n l y f i f t y to a hundred 
ha l f - hou r work per iods w i th the E l e c t r o n i c Ear are needed to create 
d e f i n i t i v e re ten t ion e f fec t by cerebra l memor isat ion and the engagement of 
muscular a c t i o n , and this ap t i tude - this " g i f t " - may then be cons idered 
permanent in respect of the language s tud ied . 

Severa l consequences ar ise from this : 

1. A s ora l express ion is unques t ionab ly l i n k e d to a ce r ta i n phys ica l 
behav iou r and m ime t i c f a c u l t y , there is j us t i f i ca t i on for b e l i e v i n g 
that the sub jec t acqu i res to some ex ten t , a l o n g w i th the power of 
express ion , the phys ica l behav iou r of those whose language he 
studies (1) . 

2 . Fur thermore, the i n t e l l e c t u a l , sensua l , moral and soc ia l m a k e - u p 
of an i n d i v i d u a l is to a large ex tent the product of l i ngu i s t i c habi ts 
represent ing the way in w h i c h the na t iona l charac te r has deve loped 
over the cen tu r ies . In the same w a y this phys ica l behav iou r , the 
consequence and the express ion o f a pa r t i cu la r mental a t t i t ude , 
predisposes the language student to adapt h imsel f progress ive ly to the 
behav iou r of the foreigners whose language he is l ea rn ing unt i l such 
t ime as a profound re f l ex unders tanding of the semantemes enab les 

(1) See C h a p t e r II, page 14 
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him to penetrate fur ther in to the i r sp i r i t and to ga in an in t imate 
comprehens ion of the i r ways of thought , f e e l i n g and a c t i o n . 

3 . From the ease w i th w h i c h , thanks to the use o f the E l e c t r o n i c Ea r , the 
subject is ab l e to pronounce p rope r l y , there fo l l ows an improvement 
o f aud i to ry memory, a bas i c and ind ispensable a t t r ibute in language 
study. It is c l e a r that one should not min imise the impor tance o f the 
con t r ibu t ion made by the sub jec t ' s own personal ef for ts , but s ince his 
mo t i va t i on is undoubted ly a major f ac to r , i t shou ld be sustained by 
the suppression of the i n i t i a l i n h i b i t i o n s . These inh ib i t i ons stem from 
the u n i n t e l l i g i b i l i t y o f the spoken language b e i n g s tudied and hence 
from the sub jec t 's fundamental i n c a p a c i t y to reproduce i t . 

W i thou t the c o n d i t i o n i n g , the u n i n t e l l i g i b i l i t y i tse l f inh ib i ts the student 
from t ry ing to make a r t i cu l a te u t terance when he knows himsel f to be 
i ncapab le of c o n t r o l l i n g it p roper l y . In e f f e c t , it seems point less to 
him to wear h imsel f out repea t ing sounds, w i thou t b e i n g ab le to 
d is t inguish them and reproduce them e a s i l y . 

In c o n c l u s i o n , to sum up the meri ts of the E l e c t r o n i c Ear as an 
ind ispensable in t roduc t ion to any language s tudy , we may repeat the 
words used by D r . Tomat is i n address ing an a u d i e n c e o f experts at the 
Pa la i s de I ' U N E S C O in 1960 (1) : 

"The E l e c t r o n i c Ear enab les one to c rea te the ambiant 
c l ima te so ind ispensab le to the psycho log i ca l ass im i la t ion of a fo re ign 
l anguage . In a d d i t i o n , its e f fec t is h i gh l y conduc t i ve to a f e e l i n g o f 
w e l l - b e i n g due to : 

- the ease of e l o c u t i o n it provides 
- the au tomat ic impetus i t g ives to the speech organs , w h i c h 

immed ia te l y adapt to the usage of the chosen language 
- the rap id i t y of ass imi la t ion w h i c h it causes , w h i c h can 

o f ten be d i s c o n c e r t i n g . 

In a sense, Tomatis c o n c l u d e d , we are r e - c r e a t i n g the o r i g i n a l aud i to ry 
ass im i la t ion cond i t i ons , the cond i t ions that enab led us to lea rn our mother 
tongue. 

- 0 -

(1) Congress of M o d e r n Language Teachers : "E l ec t r on i cs i n M o d e r n Languages" 
C o n f e r e n c e (held at U N E S C O on 11th M a r c h 1960) of the M o d e r n Language 
Teachers A s s o c i a t i o n ( A P L V ) . Pub l ished in the B u l l e t i n of the U n i o n of 
Assoc ia t i ons of Former Pupi ls of F rench H i g h Schools and C o l l e g e s - M a r c h 1960 . 
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V . THE E L E C T R O N I C EAR A N D A U D I O - V I S U A L T E C H N I Q U E S 

The va lue of the new a u d i o - v i s u a l techn iques a p p l i e d to the 
' m i l a t i o n o f modern languages cannot be too h i g h l y stressed. 

A s the term " a u d i o - v i s u a l " i n d i c a t e s , this k i n d of t e a c h i n g i nvo l ves 
two p r i nc ipa l sensory organs i n v o l v e d in the a c q u i s i t i o n of know ledge : 
i n g and v i s i o n . H o w e v e r , a l though from the v isua l po in t o f v i e w the 

|ec t is a c h i e v e d by a l l o w i n g the student to examine the image o f the ob jec t 
i n g s t ud ied , as far as hea r ing is conce rned cons iderab le uncer ta in ty remains 
t h regard to the ass im i la t i on of the o ra l message. O n e need o n l y observe 

ex t rao rd ina ry d is to r t ion produced in the mouth o f the subject when he 
sats the message to rea l i se to what ex ten t , because o f the laws regu la t i ng 

rect h e a r i n g / p h o n a t i o n re la t i onsh ips , i t has not been heard . 

I t was p rec i se l y to overcome this problem that the use of the E l e c t r o n i c 
was i n t roduced into these techn iques , for a l though i t is true that some 
approaches in language teach ing have f a i l e d ove r the last ten years , and 

language labora tor ies have f a l l e n in to d isuse, many others r e m a i n , so 
these l ea rn i ng techn iques may be cons idered as extant methods of a c q u i r i n g 
1 1 - s t r u c t u r e d , w e l l - a r t i c u l a t e d , w e l l - a s s i m i l a t e d l a n g u a g e . 

Wi thou t ra i s ing these techn iques to the status of a un iversa l s o l u t i o n , 
feel i t necessary to make this point and to discuss the cond i t ions under 

"ch this l i n g u i s t i c i n i t i a t i o n shou ld take p l a c e . W e shal l endeavour to show 
var ious aspects o f true ass im i la t ion so that a u d i o - v i s u a l techn iques c a n , 

tf»e eyes o f our readers (or rather in the i r ears) , o c c u p y the important p l a c e 
deserve in modern t e a c h i n g . 

To a c h i e v e this it is necessary to ana lyse in de ta i l the p s y c h o - p h y s i o l o g i c a l 
i n v o l v e d in the acqu i s i t i on of a fo re ign l anguage . 

N o w a d a y s the language labora tory is a v a l u a b l e a i d to teachers and 
i ts because of the c o n d i t i o n i n g of the aud i to ry and v isua l centres it 

about . W e have d e l i b e r a t e l y ment ioned hea r ing before v i s i on as a 
tha t to lea rn a language one must f i rst hear i t . 
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The in t roduc t ion of the Tomc-tis Ef fec t E l e c t r o n i c Ear into this current 
s c i e n c e of t each ing is ve ry important because of the cons iderab le sensor ia l 
assistance it prov ides in the transmission of the sound message and its in tegra l 
rep roduc t i on . It ensures per fect hear ing of a l l the e lements of the spoken 
c h a i n w h i c h are s p e c i f i c to the language b e i n g s tudied a n d , b y c o u n t e r - r e a c t i o n , 
enab les the language student to reproduce e x a c t l y what he has heard pe r f ec t l y . 
Thus, by us ing a tape - reco rde r - E l e c t r o n i c Ear apparatus , a c q u i r i n g a language 
becomes easy . 

- 0 -

W e sha l l now cons ider the cond i t ions under w h i c h a u d i o - v i s u a l techn iques 
should be used , bea r i ng in mind that the i r ob j ec t is to p rov ide the student w i th 
not o n l y some re in forcement of the bas i c course b e i n g g i ven by the teacher but 
also p rac t i ce i n the language by means of p r a c t i c a l work . 

The sub jec t , lef t to h imsel f w i th the apparatus, f o l l ows w i th his eyes the 
image wh i ch is p ro jec ted for him w h i l e the cor responding text is fed into his 
ears through a headset connec ted to a t ape - reco rde r . It is important to note here 
the advantage of this i nd i v i dua l ins t ruc t ion w h i c h enab les the student to use the 
mach ine a c c o r d i n g to his personal rhy thm, w i thout in te rven t ion from ou ts i de , at 
a rate of progression determined by his own speed of ass im i l a t i on . 

This sets up a pat tern of vo l un ta r y , e a s y , p leasan t , en joyab le r epe t i t i on , 
is not a l l l i ngu i s t i c acqu i s i t i on the most absorb ing game there i s , p rov ided i t is 
done proper ly ? H o w e v e r , the f r a g i l i t y of the n e w - b o r n c h i l d in the m a k e - u p 
of his aud io - voca l c i r c u i t increases in the adu l t . 

This is because the adu l t has stronger inh ib i t i ons : his soc ia l pos i t ion 
causes him to s t i f f en , his fear o f r i d i c u l e a l i ena tes him from the game of 
l i ngu i s t i c cons t ruc t i on . H is hab i t o f a lways b r i ng ing his i n t e l l i g e n c e into p l a y 
to ass imi la te someth ing new is not o n l y useless but a c t u a l l y impedes his progress. 

Fur thermore, what matters at the beg inn i ng is the l a y i n g of this t r ack , 
this network w h i c h must g radua l l y establ ish the var ious l ines and the layouts o f 
verba l f l o w . Semant i c c rys ta l l i sa t i on w i l l then f o l l o w , w i thout confus ion or 
hus t le . It is useless, in f a c t , to hope to understand eve ry th ing from the ve ry f i rs t . 
This is not how a man begins to learn his mother tongue. O f course the need 
to make rap id progress af fects this f irst s tage, but what is the point o f hur ry ing ? 
It is qu i te c l e a r that the adu l t speech system, long accus tomed to the use of the 
mother tongue, does not need as long as that of an in fant to d e v e l o p its aud i to ry 
and verbal st ructures. The matur i ty of the adu l t enab les him to progress through 
the var ious stages ve ry q u i c k l y , but not to miss any ou t . 

34 



A m o n g these stages, the essent ia l one is aud i to ry ass im i l a t i on . It is 
of no impor tance if a student is c rea t i ng a mental image o f the v isua l image 
presented to him on the screen w h i c h is s l i gh t l y d i f fe rent from that c rea ted 
by his ne ighbour . The structure of v i s i on g ives everyone a p r a c t i c a l l y i d e n t i c a l 
ove ra l l v a l u e . 

It is not the same w i th hea r i ng . W i t h current techniques i t is not known 
how the aud i to ry recep t i on system, the essent ia l e lement of the a u d i o -
phonatory sys tem, funct ions and ana lyses . O n its adjustment , and on that a l o n e , 
depends the who le process of the vo lun ta ry a c q u i s i t i o n of a r t i cu la to ry movements 
w h i c h o n l y remote ly i n v o l v e the normal au tomat ic movements. 

Language is made - and this should cons tan t ly be born in m ind - o n l y 
from movements organ ised s e c o n d a r i l y , h i g h l y d e v e l o p e d , and w h i c h are o n l y 
the at t r ibute of M a n in so far as he makes fu l l use of his f a c u l t i e s . 

If the aud i to ry recep t i on system is d e f e c t i v e , or f i x e d in one pos i t ion 
and o n l y o n e , w i thou t the poss ib i l i t y of unconsc ious m o d i f i c a t i o n of its 
k ines thes ic p o s i t i o n , a l l p rac t i ca l methods used w i l l have no e f fec t . A l l that 
the ear reg is ters , however much imp roved , w i l l mere ly p i l e up , l i k e many other 
th ings , at the back of a c u p b o a r d , a w a i t i n g , under a f i lm of dust, some new 
c h a n c e impu lse . 

It w i l l be not so much the method b e i n g used wh i ch is to b l a m e , but the 
factors i n v o l v e d i n aud i to ry ass im i l a t i on . A l l the ingenu i t y used in the s c i e n c e 
of t each ing is useless i f the w a y i n , that is to say the e a r , remains c losed to 
the l i ngu i s t i c message. It is f i rst necessary to ensure that the way in is w ide 
o p e n , that the hea r ing is ready to r e c e i v e the spec ia l sounds of the language 
i t must ass im i l a te . O t h e r w i s e , a l l efforts w i l l be in v a i n . 

This is why the " E l e c t r o n i c E a r " shou ld be used in con junc t i on w i th the 
language labora to r ies ' tape recorders . E n a b l i n g the aud i to ry ass imi la t ion 
factors to be mod i f i ed b y the e l e c t r o n i c gate it con ta ins , the apparatus 
a l l ows another w a y of hea r ing to be super imposed, i n v o l v i n g a d i f ferent l i s ten ing 
techn ique and thus es tab l i sh ing a v a r i a t i o n in the contro l mode on w h i c h the 
con t i nua t i on of the i n i t i a l phenomenon depends. 

The surpr is ing results w h i c h these new a u d i o - v o c a l techn iques g i ve arise 
s imp ly from the fac t that they c rea te e l e c t r o n i c a l l y the acous t i c absorpt ion 
env i ronment wh i ch is ind ispensab le to the rep lacement of the au to -con t ro l 
system. The remainder - the phonat ion - must f o l l o w n a t u r a l l y . 
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There is no doubt that the E l e c t r o n i c Ear w i l l be e v e n more e f f ec t i ve 
i f i t is used in con junc t i on w i th a l o g i c a l method of language t e a c h i n g , 
based on progressive and c o - o r d i n a t e d ass im i la t ion of meaningfu l word groups. 
The t each ing problem remains , and we cannot emphas ize too strongly the need 
to add to these techniques a t each ing method w h i c h takes into accoun t the 
deep -sea ted mechanism of language ass im i l a t i on . 

Language laborator ies have p rec i se l y the ob jec t o f promot ing these 
techn iques over a w i d e f i e l d of sensory ass im i l a t i on , w i thout wh i ch any 
language lea rn ing w i l l be useless. 

A s ment ioned a b o v e , a modern language is learned by l i s ten ing ; the 
ro le of the e a r , in s p e e c h , has nowadays been shown to be a major o n e . The 
ear must not o n l y capture the sound , work on i t , transform i t , we igh i t and 
ana lyse i t , but must also d is t r ibute i t w i t h i n the compass of the sensory nerve 
c e l l s the e x c i t a t i o n of w h i c h by the i nduc t i on of many c i r cu i t s determines 
the de f i n i t i ve sound image . The ear is the orchestra l conduc tor of the spoken 
word in a l l its aspects : the vo lume o f the v o i c e , its tone and the rhythm of 
d e l i v e r y depend on i t . 

It is therefore important to ensure the per fec t behav iou r of the ear when 
it is fed the unusual in format ion of the language b e i n g s t u d i e d , w h i c h ca l l s 
for an aud i to ry posture d i f fe rent in every w a y from that w h i c h the i n i t i a l 
l anguage , the mother tongue , has de te rm ined . The labora tory must enab le 
the ear to open w ide its a u r i c l e to the l i n g u i s t i c in fo rmat ion and to a u t o m a t i c a l l y 
adjust its open ing to the in format ion band of the emiss ion . It must a lso make 
i t possib le to rest r ic t the emission of repet i t ions made by the student. A l l 
phone t i c a c t i o n , in f a c t , must be con t ro l l ed by the aud i to ry recep t i on system 
w h i c h guides the deve lopment of a r t i c u l a t i o n to the po in t of in tegra l res t i tu t ion . 

Thus the student must in turn hear h imsel f . To speak , as we have sa id 
severa l t imes be fo re , is to hea r , and to speak in a ce r ta i n way is to hear in 
a ce r ta in w a y . A t the t ime of the emiss ion , the ear has the power to ac t as 
a p i l o t , c y b e r n e t i c a l l y ad jus t ing the in tens i t y , the t imbre , the in tonat ion and 
the i n f l e c t i o n , and to p rov ide semant ic contro l (1). 

To speak a language means to adapt one 's own hear ing to the acous t i c 
f requenc ies of that l anguage . To a c h i e v e this the ear adopts a s p e c i f i c posture 
for each l anguage , e n a b l i n g it to mod i fy at w i l l the a r t i cu l a t o r y c o u n t e r -
react ions wh i ch va ry the emission and hence the verba l ou tpu t , e v i d e n c e of 
a fresh neuronal c o d i n g . 

(1) A n d even to modula te the e x t r a - l i n g u i s t i c a f f ec t i ve charges. The study of 
this point is beyond the scope of the present work . 
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In this w a y the ear shapes its hea r ing to the s p e c i f i c range of the 
language to be ass im i l a ted . This results i n a way of hea r i ng w h i c h moulds 
i tse l f to the enve lope curve of this new i d i o m . The emi t ted sounds of a 
language consist in e f fec t o f mu l t i p l e "sound o b j e c t s " w i th a demeanour , a 
s i ze and a morpho logy s p e c i f i c to the l anguage . 

The E l e c t r o n i c Ear is in tended to take the pup i l in to the sound wor ld of 
those whose language he wishes to adop t . 

From e x p e r i e n c e we have estab l ished some rules w h i c h must be understood 
in order to ob ta in the requ i red e f fec t iveness : 

1 . The E l e c t r o n i c Ear should be used for a p re l im ina ry per iod before the 
f irst ac tua l language lessons, pu re l y in order to cond i t i on the hea r ing 
and speech systems. 

2 . In d e a l i n g w i th students who have a l r eady started s tudy ing the language 
and who have d e f e c t i v e p ronunc ia t i on and h e a r i n g , the best method is to 
start from scra tch and not to con t inue the ac tua l language study unt i l 
af ter a per iod of use o f the E l e c t r o n i c Ear a imed at c o n d i t i o n i n g the 
aud io -phona to r y system. 

3 . If for some reason i t is not w ished to in terrupt the language s tudy, then 
ten minutes or a quar ter of an hour of e a c h lesson should be devo ted to 
pure ly phone t i c exerc ises w i th the E l e c t r o n i c Ea r . 

4 . H o w e v e r long the E l e c t r o n i c Ear is used fo r , i ts essent ia l purpose mut 
be the progressive and method ica l ass im i la t i on of a l l the s p e c i f i c sounds, 
rhythms and in tonat ions of the language s t u d i e d , that is to say the 
e lements i n the speech c h a i n w h i c h the student o f another na t i ona l i t y 
f inds most d i f f i c u l t to a c q u i r e . Its e f fec t iveness w i l l depend on the ex tent 
to w h i c h the programme and the progression are adap ted to the spec ia l needs 
o f each s tudent , w i th the he lp of a prev ious a u d i o - v o c a l test w h i c h w i l l 
be desc r ibed la te r . 

5 . If the phone t i c exerc ises w i th the apparatus are to prepare e f f e c t i v e l y 
for the ac tua l study of the l a n g u a g e , the groups of sounds chosen for the 
exerc ises c a n const i tu te the essent ia l basis for the f irst stages of l e a r n i n g . 
Even if the student does not understand them and regards the i r repe t i t i on 
mere ly as a phone t i c e x e r c i s e , he w i l l nevertheless be p l a c e d i n the pos i t ion 
of a very young c h i l d w h o , w h i l e progress ive ly a c q u i r i n g the sounds and 
behav iou r of h is mother tongue , g radua l l y establ ishes in his re f l ex the 
mean ing and the use of groups of sounds, the phonemes or semantemes w h i c h 
he hears around h i m . 
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It wou ld therefore be useful to use , a l ong w i th the phone t i c e x e r c i s e s , 
synchron ised s l ides or s t i l l p ic tures to g i ve an i n i t i a l i dea of the more 
or less e x a c t mean ing . 

6 . A l t h o u g h gene ra l l y a s ing le repe t i t i on of groups of sounds is su f f i c i en t , 
the teacher or supervisor should nevertheless ask the student to make 
the ef for t to repeat each group, severa l t imes if necessary , unt i l he 
has acqu i red an i n t e l l i g i b l e a n d , i f poss ib le , per fec t p ronunc ia t i on , 
cor responding to a h igh l eve l of a u d i o - v o c a l c o n d i t i o n i n g . 

7 . A s the s tudent , thanks to the E l e c t r o n i c E a r , hears his own v o i c e 
p e r f e c t l y , the use of a d o u b l e - t r a c k recorder a l l o w i n g s e l f - c h e c k i n g 
is pa r t i cu l a r l y recommended. 

8 . F i n a l l y , we must ment ion the absolute necess i ty of us ing equipment 
w i th charac te r i s t i cs c o m p l y i n g w i th h igh q u a l i t y standards. A n y 
d e f e c t i v e e lement in the cha in of the system may not o n l y spoi l the 
transmission of the message the student is to hea r , but a lso its 
a s s i m i l a t i o n , wh i ch can be made more d i f f i c u l t a c c o r d i n g to the 
extent to w h i c h the a l t e ra t i on t ak ing p l a c e in passage changes its 
o r i g i na l compos i t i on . 

W h a t , t hen , are the precaut ions to take and the ma in faul ts to a v o i d ? 

The la t ter c a n ar ise in any of the parts of the system. The record ing 
must a lso be of e x c e l l e n t q u a l i t y . The per iods lef t for r e p e t i t i o n , c a l l e d 
the "sound b lanks ' , should be c a r e f u l l y spaced ou t . The recorders should 
reproduce f a i t h f u l l y the contents of the t a p e , w i th no d is to r t i on . The 
l i nea r i t y w h i c h should be insisted on is abso lu te l y necessary up to 1 2 , 0 0 0 H z 
(for E n g l i s h , for e x a m p l e ) . W e have o f ten been shown who le laborator ies 
f a l l e n into a state of neg lec t and w e a r y i n g the students because the tape 
recorders , w i th response curves w h i c h d i f fe r one from ano ther , were 
in t roduc ing d is tor t ion w h i c h made the o r i g i na l sound s ignal u n r e c o g n i z a b l e . 

If the student is r e q u i r e d , when l i s t e n i n g , to cor rec t or try to grasp 
w i th d i f f i c u l t y the sound message that is be i ng transmit ted to h i m , i t then 
becomes impossib le for him to a c h i e v e the des i red ass im i l a t i on . The unfor tunate 
use o f ba rga in mach ines has brought in to ex i s tence in this f i e l d a moXintain o f 
po ten t i a l l y disastrous t o y s . W e have in fac t seer (Chapter III) the f l e x i b i l i t y 
o f an aud i to ry pat tern w h i c h can model i tsel f on the curve imposed on i t and 
on the message w h i c h is passed to the aud i to ry z o n e . It can therefore be seen 
that equipment w i th a curve that cuts of f at 3 or 4 , 0 0 0 H z can engender 
aud i to ry c o n d i t i o n i n g qu i te cont rary to that requ i red . 
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W e have e v e n c h e c k e d recorders - to be used for educa t i ng the 
ear - i n w h i c h eve ry th i ng starts to fade out at 500 or e v e n 300 H z . The 
standards cur ren t ly used , a l l o w i n g a drop above 5 , 0 0 0 H z , can o n l y be 
jus t i f ied on commerc ia l grounds, but they g i ve no safeguard and remain 
i n e f f e c t i v e . 

W i t h o u r w ish ing to dwe l l at length on these t e c h n i c a l po in ts , we 
should however make it c l e a r that in the a u d i o - v i s u a l f i e l d the "near 
e n o u g h " as far as equ ipment is conce rned i n e v i t a b l y leads to total f a i l u r e . 

X X 

In a d d i t i o n , we must stress the fac t that the student should a c t i v e l y 
pa r t i c i pa te in his l i n g u i s t i c i n i t i a t i o n by his own de te rmina t ion and ef for t . 

Though i t is now shown that the benef i ts of current teaching methods 
have been inc reased ten fo ld by the use o f the E l e c t r o n i c E a r , i t remains no 
less true that o n c e the hea r i ng / speech system has been c o n d i t i o n e d , the 
grammar and the v o c a b u l a r y of the language s t i l l have to be l ea rned . 

Therefore the effort the student must make should not be m in im ised . 
H o w e v e r , i t should a lso be stated that his m o t i v a t i o n , w h i c h is undoubted ly 
a major f ac to r , is much enhanced by the removal o f the i n i t i a l i nh ib i t i ons 
stemming from the u n i n t e l l i g i b i l i t y o f the spoken language and the consequent 
imposs ib i l i t y o f rep roduc ing i t . 

The a u d i o - v i s u a l techn iques the p r i nc ip les of w h i c h we have just 
discussed should i n this w a y - and this w i l l be the conc lus ion of this 
chap te r - be ab le to render a major se rv ice to the teacher by a l l o w i n g his 
students to open the i r ears pe r fec t l y to the ins t ruc t ion w h i c h is l av i shed on 
t hem. It is then no longer a quest ion of a d i a l ogue o f the deaf but o f a 
f r u i t f u l e xchange be tween i nd i v idua l s ab le to commun ica te through the medium 
o f one language c o r r e c t l y t ransmi t ted. 

The t e a c h e r , r e l i e v e d of an onerous task, is now ab le to pass on to 
his students a l l the sub t le t ies , a l l the s p e c i f i c e lements of the language for 
w h i c h he is the "spokesman" . A g a i n s t a pe r f ec t l y cond i t i oned background he 
can e a s i l y c o n v e y the cu l ture and psycho logy of the e thn i c group i t represents. 

As we noted at the beg inn i ng of this chap te r , we do not in tend to 
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present - these techn iques as a comple te answer. They must c e r t a i n l y 
remain as instruments to be used in t e a c h i n g , but they const i tu te 
an ind ispensable a i d to the teacher o f modern languages. 

***************** 
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VI. A U D I O - V O C A L TESTS 

The fundamenta l laws of Tomat is and the i r co ro l l a r i es s tudied above 
g i v e r ise to the n e e d f o r a n e x a c t know ledge of the aud i to ry c a p a b i l i t i e s 
o f anyone who wishes to study a fo re ign l anguage . 

This measurement of hea r ing can be e a s i l y ca r r i ed out b y means of a ba t te ry 
o f tests w h i c h d i r e c t l y cove r the aud i to ry f acu l t i es o f the subject a n d , at the 
same t i m e , i n d i r e c t l y , by c o u n t e r - r e a c t i o n based on the p r i n c i p l e o f the 
Tomat is E f f e c t , his v o c a l c a p a b i l i t y . 

Two k inds of exam ina t i on may be d is t ingu ished : 

1. - L I S T E N I N G TEST -

This is ca r r i ed out by means of a d e v i c e c a l l e d a P s y c h o - h e a r i n g 
Instrument. This comprises a set of sound sources , a k i n d of e l e c t r o n i c tun ing 
f o r k , w i th f requenc ies w h i c h are pu re , s t a b l e , w i thou t harmonics and of a 
measurab le i n tens i t y . 

The sounds emi t ted by the P . H . I. run from 125 H z (1) to 8 , 0 0 0 H z , 
oc tave by o c t a v e . Each of the f requenc ies c a n be produced at a v a r i a b l e in tens i ty 
be tween - 10 dB and +100 dB (2) i n 5 dB steps. 

The test is ca r r i ed out w i th the a i d of a headset and a v ib ra to r . The subject 
is made to hear each f requency i n success ion and his aud i to ry acuteness l im i t 
fo r each is no ted . In this w a y four curves are o b t a i n e d , two for each ear 
(a i r conduc t i on and bone conduc t i on ) . 

The P . H . I , measurements of the l i s t en ing test thus made enab le a curve of 
l im i t s to be o b t a i n e d , that is to say of l im i t m in ima o r , ra ther , the minimum aud ib l e 
l i m i t s . This is c a l l e d "p re l im ina ry l i s ten ing tes t " . It was the f irst to be used , its 
s i m p l i c i t y and the f ac t that it g ives absolute results e n a b l i n g compara t i ve 
studies to be made . 

(1) H z - H e r t z - c y c l e s / s e c o n d , a un i t of f requency. 
(2) dfi - d e c i b e l s , a uni t of i n tens i t y . 
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W h e n an audiogram has thus been ob ta ined w h i c h ind ica tes the sub jec t 's 
aud i to ry sens i t i v i t y to pure f r equenc ies , a study of aud i to ry s e l e c t i v i t y is then 
made . The ob jec t of this test is to f i nd out the z o n e s , the ranges, w i t h i n 
w h i c h the subject is ab le to make a per fec t ana lys is of the sounds r e c e i v e d . In 
this w a y it is possib le to f i nd out whether he is more sens i t i ve to low notes, notes 
in the m idd le range or h igh notes, or to the who le range of f r equenc ies . 

A f t e r the s e l e c t i v i t y tes t ing , the th i rd test is the spa t i a l i sa t i on test. It 
consist of es tab l i sh ing from w h i c h s ide (r ightor left) sounds a r r i ve by bone 
c o n d u c t i o n . It o f ten happens, w i th subjects h a v i n g poor spat ia l i s a t i o n , that 
some f requenc ies emi t ted on the r ight are heard on the lef t and v i c e ve rsa . 
The errors at each f requency are then noted on the l i s ten ing test. The results 
ob ta ined show the " s t e reophon i c " c a p a c i t y of the person b e i n g tested. 

F i n a l l y , a study of aud i to ry l a t e ra l i t y w i th the a i d of a s p e c i a l l y 
des igned p i e c e of apparatus (an aud io - la te rometer ) enab les the l ead ing ear 
o f the subject to be de te rm ined , this b e i n g the ear w h i c h contro ls ve rba l ou tput . 

From the results ob ta i ned from these var ious hea r i ng tests, the sub jec t 's 
pred ispos i t ion to one or more languages can be assessed. 

2 . - V O C A L TEST 

This comple tes the measurement of the sub jec t 's aud i to ry c a p a b i l i t y . 
F o l l o w i n g the p r i n c i p l e of a u d i o - v o c a l c o u n t e r - r e a c t i o n (Tomatis E f f ec t ) , 
ana lys i s of the v o i c e ind ica tes p rec i se l y the way o f h e a r i n g . 

To a prac t ised e a r , l i s ten ing to the spoken v o i c e can a l ready g i ve some 
v a l u a b l e i nd i ca t i ons wh i ch can then be conf i rmed b y instrumental ana lys i s . The 
examiner can assess the t imbre of the v o i c e , the i n tens i t y , the modu la t ion and 
the f a c i a l l a t e r a l i t y (by no t ing whether the subjects speaks to the r ight or to the 
le f t ) , the factors w h i c h i nd i ca te the acous t i c ana lys is c a p a c i t y of the subject 
b e i n g tested. A v o i c e w i th good t imbre , for e x a m p l e , emi t ted at adequate 
in tens i ty and us ing the r i gh t -hand s i d e , suggests a h igh c a p a b i l i t y of ana lys is 
and language c o n t r o l . 

A s ment ioned a b o v e , this f irst assessment of the v o i c e may be ca r r i ed 
fur ther by instrumental exam ina t i on us ing panoramic ana lysers and sonagraphs 
or with the a i d of a new p i e c e of apparatus c a l l e d a " p h o n o - i n t e g r a t o r ' . W i t h 
th is the recorded v o i c e of the subject is b roken down b y var ious d i f ferent 
processes e n a b l i n g separate assessment to be made o f the var ious charac te r i s t i cs 
i n terms o f f r e q u e n c y , in tens i ty and d u r a t i o n , and thus ob ta i n i ng the spect ra l 
cha rac te r i s t i cs o f the v o i c e - w h i c h cor respond, let us remember, to those of 
•fie sub jec t ' s h e a r i n g . 
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The la t ter research is r e a l l y o n l y done in the labora to ry . S imp ler tests 
have been d e v i s e d , such as those us ing a P . H . I., w h i c h prov ide an e x a c t 
assessment o f an i n d i v i d u a l ' s aud i to ry ass im i la t ion c a p a b i l i t y so far as fo re ign 
language l ea rn ing is c o n c e r n e d . 

W e wou ld stress the v a l u e o f these tests w h i c h he lp to a v o i d unfor tunate 
errors in v o c a t i o n a l gu idance and consequent waste of t ime , as much for 
c h i l d r e n as for adu l t s . 

In our o p i n i o n these a u d i o - v o c a l tests should be a p p l i e d sys temat i ca l l y 
before any study of a modern l anguage . They wou ld prevent a po ten t ia l language 
student from h a v i n g the misfortune to i n v o l v e h imsel f in s tudy ing a language w h i c h 
he has no ap t i tude for h e a r i n g , that is to say for ass imi la t ing . 

A c t u a l l y , w i th the he lp of the Tomatis E f fec t E l e c t r o n i c E a r , most of 
these d i f f i c u l t i e s d i sappear . In e f f e c t , not hea r ing a language means not h a v i n g 
the range o f the language to be ass im i l a ted . The E l e c t r o n i c Ea r , b y a process 
of aud i to ry p repa ra t i on , causes a m o d i f i c a t i o n of the c u r v e , an en largement of 
the range , and thus enab les the pup i l to assume one aud i to ry posture or 
another w h i c h i nduces , ipso f a c t o , the appropr ia te posture of the who le b u c c o ­
pharyngea l system. 

The a u d i o - v o c a l test serves to i n d i c a t e how the c h i l d should be cond i t i oned 
so that the chosen language is then access ib l e to h i m . 

In the case of s e l e c t i v i t y , spat ia l i sa t ion or l a té ra l i sa t i on de fec t s , p re l im ina ry 
t reatment w i th the E l e c t r o n i c Ear should be env i saged so as to overcome the 
i n i t i a l de fec t . Repe t i t i on exe rc i ses , engender ing a lso a d e e p - s e a t e d and las t ing 
m o d i f i c a t i o n of the sub jec t 's way of h e a r i n g , w i l l cure his i n i t i a l aud i to ry 
malad justment . 

The ease that this br ings to language study is fur ther a ided b y pe rcep t ion 
of the s l ightest phone t i c nuances of the language and ensures greater pe r fec t i ng 
of the a c c e n t . 

Repeat ing the aud iomet ry at regu lar in te rva ls enab les the sub jec t to measure 
his progress o b j e c t i v e l y and a l lows the instructor to cor rec t the adjustment of the 
apparatus unt i l an aud i to ry curve g i v i n g per fec t p ronunc ia t i on is o b t a i n e d . 

The use of aud iomet ry to gu ide fo re ign language study is one o f the most 
spec tacu la r and - i t should be sa id - unexpec ted p r a c t i c a l app l i ca t i ons of the 
Tomatis E f fec t . It is o n l y now that we have come to app rec ia te the extent to 
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w h i c h aud i to ry measurement is necessary before language s tudy , in the same 
w a y as a v i s ion test before f l y i n g an a i r c ra f t . 

W e may therefore hope that educa t i ona l gu idance - the necess i ty for 
or benef i ts of wh i ch no -one nowadays wou ld th ink of ques t ion ing - w i l l take 
into cons idera t ion the impor tance o f sub jec t ing a l l our schoo l ch i l d ren to aud io 
v o c a l tests before the study o f any fo re ign l anguage . 

- : - : - 0 - : - : -
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C O N C L U S I O N 

H a v i n g reached the end of this report - o r , rather this " e x p o s i t i o n " -
of studies r e l a t i n g to the Tomatis Ef fec t and its a p p l i c a t i o n s to the f i e l d of 
l i n g u i s t i c a s s i m i l a t i o n , our most earnest hope is that the reader who has f o l l o w e d 
our text to the end is deep l y c o n v i n c e d that to hear and to hear w e l l is the 
cent ra l f ac to r i n language problems and in pa r t i cu la r in this case in the study of 
f o re ign languages (1). W e think we have stressed this po in t enough not to have 
to return to i t . 

A n y w a y , we wou ld l i k e to end these pages on a hopefu l no te . It is not 
l ong s ince one c o u l d w r i t e , in speak ing of the ease w i th w h i c h young ch i l d ren 
lea rn foreign languages : "This wonder fu l ap t i tude decreases f a i r l y r a p i d l y at 
about the tenth year and most educa t iona l i s t s and psychiat r is ts agree that , from 
the age of f ou r teen , true b i l i n g u a l ism is imposs ib le " (2) . The Tomat is E f fec t 
now enab les us to push back this l im i t o f poss ib i l i t y . 

There fo re , t oday , i t is no longer out o f the quest ion for an adu l t to dream 
o f l ea rn ing a language other than his own to the po in t o f ass im i la t i ng i t as i f 
i t were his mother tongue. This s ta tement , w h i c h is based on theor ies w h i c h 
have been s c i e n t i f i c a l l y es tab l ished and v e r i f i e d by lengthy exper iment shows 
the essent ia l ro le p l a y e d by hear ing in language study. By m o d i f y i n g a sub jec t ' s 
h e a r i n g , as we have repea ted l y stated throughout this wo rk , and imposing on 
h im the t y p i c a l " e t h n i c " curve of the language chosen for s tudy , one ensures at 
the same t ime the ass im i la t ion of that l anguage . 

If one rea l ises - and who nowadays does not - that beh ind the words of a 
fo re ign language there l ies a who le thought process, a who le range o f p s y c h o -
ph i l osoph i ca l concep t s , that can o n l y be acqu i red b y mastery o f that o ther 
l anguage , then i t f o l l ows that rather than the mere study of a l a n g u a g e , i t is 
a who le sound universe and a new psycho logy w h i c h we are i n v i t i n g our readers 
to enter . 

(1) W e are happy to no te , i n a recent doc tora te thes is , a cor robora t ion of what 
might appear to be the l e i t - m o t i v o f this b rochu re . See A n d r e J a c o b . T ime and 
Language . Paris 1967 A . C o l i n pp 1 5 8 - 2 5 6 and s e q . 
(2) In : In ternat iona l Languages - " Q u e s a i s - j e " pub l i ca t i ons N o . 9 6 8 . 
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B u l l e t i n of the Académie N a t i o n a l e de M é d e c i n e , 121 st y e a r , 3rd ser ies , V o l u m e 1 4 1 , 
N o s 1 9 - 2 0 Sessions of 28 M a y and 4th June 1957 . 

P E N F I E L D Wîe lde r and R O B E R T Z Lamar 

" S P E E C H A N D B R A I N M E C H A N I S M S " - Pr ince ton Un i ve rs i t y - Press (1957) 

T O M A T I S A l f r e d 

" I N C I D E N C E S O B S E R V E E S D A N S LES L E S I O N S A R T I C U L A I R E S C O N S T A T E E S C H E Z LE 
P E R S O N N E L DES B A N C S D 'ESSAI ET LES P R O F E S S I O N N E L S DE L A V O I X " 

B u l l e t i n of the S F E C M A S ( N o r d - A v i a t i o n ) M e d i c a l Study and Research C e n t r e -
September 1952 

" L ' O R E I L L E D I R E C T R I C E " 

B u l l e t i n of the S F E C M A S M e d i c a l Study and Research C e n t r e ( I taly 1953) 

" R O L E D IRECTEUR DE L ' O R E I L L E D A N S LE D E T E R M I N I S M E DES Q U A L I T E S DE L A 
V O I X N O R M A L E (PARLEE O U C H A N T E E ) ET D A N S L A G E N E S E DE SES T R O U B L E S " 

O t o - R h î n o - L a r y n g o l o g î c a l N e w s - M a s s o n , Paris 1954 
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" L A SELECTIVITE A U D I T I V E " 

B u l l e t i n o f the S F E C M A S M e d i c a l Study and Research C e n t r e 
(Oc tobe r 1954) 

" R E L A T I O N S E N T R E L ' A U D I T I O N ET L A P H O N A T I O N " 

Te lecommun ica t ions A n n a l s , V o l . Il N o s . 7 - 8 
Cah ie r s d ' A c o u s t i q u e , J u l y - A u g u s t 1956 

" A U D I O M E T R Y O B J E C T I V E : RESULTATS DES C O N T R E - R E A C T I O N S 
P H O N A T I O N - A U D I T I O N " 

French Journa l of O t o - R h i n o - L a r y n g o l o g y , N o . 3 pp 379-391 
Imprimerie R. G a u t h i e r , Lyons , M a y - J u n e 1957 

" R E E D U C A T I O N A U T O M A T I Q U E " 

P o l y t e c h n i c of Lausanne U n i v e r s i t y , September 1958 
A n n a l s of G A L F (French Language A c o u s t i c i a n s Group ) 

" L ' E L E C T R O N I Q U E A U SERVICE DES L A N G U E S V I V A N T E S " 

' U N E S C O C o n f e r e n c e , 11 M a r c h 1960 
A p p e a r e d in the B u l l e t i n of the U n i o n of Assoc ia t i ons of former Pupi ls of F rench 
H i g h Schools and C o l l e g e s , M a r c h 1960 

" C O N D I T I O N N E M E N T A U D I O - V O C A L " 

B u l l e t i n o f the Académie N a t i o n a l e de M é d e c i n e 
V o l . 144 , N o . 11 and 1 2 , 1960 , p p . 1 9 7 - 2 0 0 
Presented by Professor A . M o u l o n g u e t 

" L ' O R E I L L E ET LE L A N G A G E " 

M i c r o c o s m C o l l e c t i o n - Rays of S c i e n c e N o . 1 7 
Edi t ions du Seu i l (1963) 192 pages , i l lus t ra ted 

' L ' I N T E G R A T I O N DES L A N G U E S " 

Fam i l l es et Pédagogues (Oc tobe r 1966) 

" L A V O I X " 

" M u s i c a l R e v i e w " , spec ia l e d i t i o n devoted to " M e d i c i n e and M u s i c " , 1962 
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' V E R S L ' E C O U T E H U M A I N E " 

V o l u m e I : W h a t is human hear ing ? 
171 pages , i l lus t ra ted 

V o l u m e II : W h a t is the Human Ear ? 

183 pages , i l lus t ra ted 

Edi t ions E S F , Paris 1974 , " S c i e n c e and E d u c a t i o n " ser ies 

' V O I X , A U D I T I O N ET P E R S O N N A L I T E " 

" S . O . S . A m i t i é " Rev iew F r a n c e , N o . 4 8 , September 1974 

VETTIER R. Inspecteur de l ' Ins t ruct ion Pub l ique et D i rec teu r honora i re de 
l ' é c o l e N o r m a l e Supérieure de S a î n t - C l o u d 

" L ' E F F E C T T O M A T I S ET L 'ETUDE DES L A N G U E S " 
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Trans la ted from the French by E l i zabe th Brooks T rans la t i ons , 
Has t ings , Eng land on behalf of A . I . A . P . P . Pa r i s . 

Pr in ted in England by Bat t le Instant Pr in t L t d . 


