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In an effort to Sis^oves? the eausee of9 and & cu?© fo? 8i&is« 

ing dieability^ e@irenty»aine Ohildren and tuo adialts ues*e 
observed and given treatment batt^een 1939 sad the pG^esent 
time. F i f t y of them tTere given vaslous tests to this end9 
s?eco7d8 being kepto Fifty«th?ee mve euFedj five l e f t the 
d i s t r i c t B fifteen as?e s t i l l having lessons, and eight were 
improved but not cured, thou^ i t noi? seems that they csight 
have been> 
The main cause me slower leamiQg than norzoal, due to the 
absence of singing at home 9 or a lack of interest uhioh 
often t7ent \!;rith lower musical intelligence» Slov/er leam» 
ing 9 as a rule 9 only presented difficulty i^ere i t had beea 
the subject of ooisment or criticism, and X&IQTQ the child 
had not been allowed to t z ^ to singe ^ e mental attitude 
thus created was a factor i n almost every case 6 Occasion-^ 
a l l y the cause mB an affection of '^e ear, nose 9 or throat g 
thou^ hardness of hearing mB scarcely ever the sol® reason 
for the trouble 0 I n a feu instances i t \7as due to a s l i ^ t 
fault i n the vocal organs; and i n others9 to bad production 
of the voice o Xn no ease ms i t due to an abnoxM-ly 2m 

register § and tone deafness me found to be nos^esistent. 
Xn ox^er to reme^ the defect the child uas helped to locate 
notes 9 then persuaded to sing ascending soalos^ and also 



made to attempt t o sing songs of a very easy type. The 
vowel sound 'loo* frequently, but not exclusively used, 
was found to be a splendid corrective of bad voice-
production. Constant encouragement was given; and great 
patience and determination were necessary. The good 
re s u l t s of the work were evident i n the increased interest 
i n musical a c t i v i t i e s , and i n the general enthusiasm of 
those who had been t a u ^ t to. sing. 



simim DISABILITY im SCHOOL CHILDREN. 

Chapter 1 
THE PROBLEM OF SIHGIMG DISABILITY AMD ITS HISTORY. 

I n almost a l l school singing classes i t i s possible to f i n d 
one or two individuals, sometimes more, who cannot sing 
l i k e the others, but YAIO progress through the songs with 
l i t t l e or no v a r i a t i o n i n p i t c h , and who seem to be 
incapable of following even the simplest tune. They are 
usually said to be 'tone deaf*; and names such as 'grunter', 
•growler', or 'drone' are applied t o them. U n t i l quite 
recently i t was the almost universal custom to f o r b i d any 
attempt a t singing by them; and very frequently they were 
allowed ei t h e r to read or to do work of some other kind, on 
the grounds that i t was useless f o r them to t r y to sing, 
and t h a t i f they d i d , they would only succeed i n dis t r a c t i n g 
the a t t e n t i o n of the normal singers. I n recent years, the 
beginnings of a change of at t i t u d e have been evident, though 
even to-day i t i s safe to say tha t the vast maj o r i t y of 
these children are prevented from t r y i n g to sing at school; 
and, as a r e s u l t , they are deprived of one of l i f e ' s 
greatest pleasures, and usually, too, of any musical culture. 
I n people of normal int e l l i g e n c e , and especially i n those 
who are a r t i s t i c by nature, i t i s a serious loss which can 
cast i t s shadow on the whole of a person's l i f e . 



2. 

The present i n q u i r y was r e a l l y begun i n 1939 with an attempt 
to see whether such a person could be trained t o sing, even 
a l i t t l e , and t o discover whether there was any t r u t h i n the 
popular idea t h a t the defect was analogous with colour 
blindness i n v i s i o n . A l l the entrants to Acklam H a l l 
Grammar School are, on a r r i v a l , given two simple voice tests 
to determine the q u a l i t y of t h e i r voices. They are, f i r s t . 
of a l l , asked to sing simple ascending scales, beginning 
usually a t Middle C, the tonics moving by step to the G, A, 
or B above Middle C. A record i s kept of the q u a l i t y of 
the voice, and the goodness or otherwise of the production. 
This t e s t i s followed by the playing of single notes i n 
d i f f e r e n t parts of the normal voice range i n order to t r y 
out the boy's a b i l i t y to locate sounds. Most boys perform 
these tests quite s a t i s f a c t o r i l y , though there are, of 
course, the usual differences of range, power, q u a l i t y , 'jand 
acquired s k i l l i n production. The non-singers are, as a 
r u l e , defeated by the ascending scales, though not 
inv a r i a b l y , arid the t e s t of location i s necessary to ensure 
that a defective singer i s not missed. As a r e s u l t of 
these tests a good estimate of each boy's vocal a b i l i t y i s 
gained. One boy who began to attend the school i n that 
year proved t o have only a small range of notes, and to be 
quite \inable to sing any note which was played, c e r t a i n l y 
not any tune. Up t o t h a t time, boys who had been found to 



be non-singers had always been t o l d to t r y to sing, and 
there the matter had been l e f t . There had been no notice­
able improvement i n any instancej thoiigh'written records 
had not, of course, been kept of t h e i r progress or otherwise. 
This p a r t i c u l a r boy was taken to the piano at the commence­
ment of h i s second music lesson at the school. He was not 
at a l l ner\rous; and d i d not mind making his attempts at 
singing i n f r o n t of the other members of his class. At 
f i r s t he f a i l e d to locate even Middle C. When he had 
t r i e d several times, unsuccessfully, to do t h i s , a new 
approach was made; he was asked to sing any note he was 
able, and t h i s was played f i r m l y , several times, while he 
was s t i l l singing i t . This was repeated a number of times. 
The next step was taken i n the following lesson. Again 
the note was provided by the boy himself and he was made to 
t r y to sing up the scale, step by step. He was p a r t l y 
successful. Great e f f o r t on his part was needed, and much 
exhortation on mine. After a further three or four lessons 
he could locate any of the notes near t o Middle C; and 
before long could sing up the scale accurately. When 
descending scales were attempted i t was found that he could 
not at f i r s t do these at a l l s a t i s f a c t o r i l y , but tended to 
'collapse' and miss out notes. This was corrected by 
practice and the next step was the attempt to sing tunes. 
A f o l k song which the class had recently learnt was the 



4. 

f i r s t , the t i t l e being, "A Farmer's Son so Sweet". His 
f i r s t attempts were made to the syllable 'lah' and were not 
very successful; but l i t t l e by l i t t l e he improved, and was 
u l t i m a t e l y able to do i t f a i r l y w e l l . Other f o l k songs 
were now begun and steady progress was made with them. 
This was followed by an attempt to sing the f i r s t verses of 
the songs. A tendency to 'ta l k ' the verses had to be 
checked, and he needed much encouragement at t h i s stage; 
but he impz*oved steadily and soon was able to sing them 
with only occasional lapses. The greater part of a year 
had now passed and he seemed to be almost cured. The 
q u a l i t y of h i s voice was pleasant; he sang with ease up to 
B^ f l a t ; and he had almost, but not quite, mastered 
several f o l k songs. There was s t i l l the occasional lapse, 
however. At the beginning of the summer holiday of 1940 
he went, without my knowledge, and applied f o r permission 
to j o i n a church choir, passed the voice tests, and was 
accepted. When he recommenced school i n the Autumn term 
he was completely cured of his defect; the regular singing 
i n the choir had rounded o f f the year's work. He was 
tested on several occasions, as time went on; but showed 
no sign of regression. I t was, however, discovered l a t e r 
that he droned when doing sight-singing exercises with the 
class; but t h i s disappeared i n the course of time, and i t 
d i d not i n any case a f f e c t h i s singing w i t h his class when 



songs were being rehearsed. The i n s t r u c t i o n had, a l l t h i s 
time, taken place at the beginning of each music lesson, of 
which his form had two per week. 
The work thus begun was continued with considerable, though 
not invariable, success. A number of defective voices of 
various kinds was treated, though the children were now 
given t h e i r singing i n s t r u c t i o n a f t e r school, and not during 
lesson time. The reasons f o r t h i s change are obvious: not 
only would a disproportionate amount of time "have been 
a l l o t t e d to lessons f o r a small minority of the class, 
w h i l s t the large majority would have been wasting t h e i r time; 
but the more sensitive members of the vocally defective 
group would have found i t d i f f i c u l t , i f not quite impossible, 
to attempt to sing corrective exercises and songs i n f r o n t 
of t h e i r fellows. Small groups of non-singers were taken 
together, though i n d i v i d u a l l y , and not as a classj and i t 
was found t h a t , except i n one or two instances, there was 
never any objection to singing i n f r o n t of other boys of the 
same group. 
I n January 1943 the results so f a r obtained were described 
i n 'The Times Educational Supplement', i n an a r t i c l e e n t i t l e d 
'Tone beafnesss Results of an E x p e r i m e n t ' . As f a r as 
was known t h i s was the f i r s t published account o f any 
research i n t o the condition, though i t was l a t e r discovered 
that Mrs Curwen had referred to i t , and had suggested a 



treatment f o r i t , i n 'The Teacher's Guide to Mrs Curvren's 
Pianoforte Method', pages 307 to 317, chapters I and I I of 
Section VI which i s on 'Ear T r a i n i n g ' ^ . 
I n t h i s section of her excellent book she suggests that 
children may be divided roughly i n t o three classes: 

(1) Those who have had musical surroundings from 
babyhood, vdio have sung as soon as they have talked, and i n 
whom the sense of tune and the sense of time are f a i r l y 
equally developed; 

(2) Those who have not much control of the voice; who 
can sing a l i t t l e , not always i n tune, and who while not 
destitute of a sense of p i t c h , have usually a stronger sense 
of rhythm; and 

(3) Those ' i n whom the sense of p i t c h seems altogether 
wanting - who cannot imitate a sound or t e l l whether a 
series of sounds goes up or down. These are often the 
children of unmusical parents, who are usually the most 
keenly anxious that t h e i r children should be musical.' 
Her method of t r a i n i n g was to give ear and voice exercises 
i n each lesson. Two dqhs would be wr i t t e n , one high and 
one low. The teacher would sing each of them several times 
and point to the correct ones on the paper as she did so. 
Then the c h i l d would be asked to do the pointing. Next he 
would be asked to sing a note played on the piano. I f he 
f a i l e d , but sounded some other note, t h i s was called 'doh'. 
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From t h i s he was led to attempt the f i r s t three, then the 
f i r s t f i v e notes of the scale. Leaps of an octave, and 
then of a fourth and f i f t h , were l a t e r t r i e d ; and i n t h i s 
way he.proceeded to the singing of simple exercises. 
Tonic Solfa was the basis of her method. She makes t h i s 
comment, 

'Do not worry the c h i l d , and give praise f o r the 
sl i g h t e s t improvement. A c h i l d who has had his lack of 
musical ear fr e e l y commented, on i n his presence - a rude­
ness we allov/ ourselves because he i s "only a c h i l d " -
needs a great deal of encouragement i f we would have him 
make an e f f o r t to do that which he has always been given to 
understand he could not do. ' 
She does not produce any evidence; and to judge from 
observation, her advice has seldom, or never, been 
followed. 
Later s t i l l , a reference to vocal d i s a b i l i t y was found i n 
'A Jilanual of Music' by R. Dunstan^^^. At the end of the 
book i s quoted the section o f 'The Board of Education 
Suggestions' f o r 1914 which deals with the teaching of 
singing. I n section 23 of the 'Suggestions' on page 27O 
of the book, occur these words 

'Children who "drone" or who cannot sing i n tune may 
be put by the side of children who sing w e l l and t o l d t o 
l i s t e n and t r y to i m i t a t e ; on some occasions they may be 
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t o l d to l i s t e n only, though the teacher should avoid 
discouraging them- Their voices should be t r i e d from time 
to time, and as the pov/er of singing develops (as w i l l occur 
i n the majority of cases), they may be allowed to sing (with) 
the r e s t . The very few children who are eventually found 
to be tone-deaf should not sing at a l l ; but long and 
patient t r i a l i s often necessary before i t i s f i n a l l y 
decided to exclude a c h i l d from the lessons on t h i s ground.' 
Reference i s made to the subject i n 'Class Singing'^-^^^ by 
W.G. vniittaker, (1925)- I n the chapter on 'Ear Training', 
he summarises the musical deficiencies he has found i n 
schools, i n the follovdng manner: 

(1) Those who can sing with the class but who cannot 
sing alone. 

(2) Those who can manage an upper part but not a lower. 
(3) Those who can sing alone, but not with the rest 

of the class. He says that he has encountered t h i s , but 
cannot explain i t . 

(4) Those whose ears are f a i r l y correct but who cannot 
sing w e l l . 

(5) Those who cannot imitate at a l l . 
He gave ear tests to groups of children and assessed t h e i r 
a b i l i t y p a r t l y on the r e s u l t s . He maintains that singing 
i s l eamt p r i m a r i l y from the mother, and that more f a u l t y 
singers are found i n the ranks of those who have been looked 



a f t e r by a paid nurse (who i s less l i k e l y to sing to the 
c h i l d i n her care than i s the mother), than amongst those 
who have had maternal a f f e c t i o n . The examination of 
'hundreds of cases' of f a u l t y musical a b i l i t y , probably by 
means of the ear te s t s , lias convinced him that i n the vast 
majority of cases, the trouble i s due to environment; and 
he goes on t o c r i t i c i s e , i n t h i s connection, schools where 
there i s l i t t l e or no singing, as w e l l as parents and 
teachers who do not allow children to sing because they 
cannot keep i n tune. The residue are probably unable to 
sing because of lack of connection between brain and muscle. 
He says that children of t h i s type cannot as a r u l e sing 
above E^ at f i r s t , but tha t a f t e r they have been given many 
exercises, they quite suddenly manage to sing i n the 'lower 
t h i n ' r e g i s t e r up t o about B^, and l a t e r s t i l l they go yet 
higher i n the 'upper t h i n ' register. He stresses the need 
f o r encouragement, and says that i t i s 'sheer wickedness' 
to send a c h i l d out of a singing class. 
Clara Novello Davies i n a book^^^ e n t i t l e d 'You Can Sing', 
(1928), uses these wordss 

'Never say you have "no ear" f o r music as I have yet 
to f i n d anyone whose sense of pitch cannot be cultivated'. 

(16) 
I n 'The Voice. I t s Production and Reproduction',/by Stanley 
and Maxfield, (1934), there are two references t o tone deaf­
ness, on pages 4? and l66s 
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* I f the pupil i s tone deaf he cannot be made to sing.' 
' . . . the speaking voice cannot be trained when the 

subject i s r e a l l y tone deaf, since, under the circumstances, 
there i s no medium of contact between the teacher and the 
p u p i l . ' 
The 'Handbook of Suggestions f o r Teachers' published i n 
1937 and reprinted i n 19UU and 19U5 refers b r i e f l y 
t o the subject, i n a section on *Ear Training and Sight 
Reading', page 188, as follows: 

-'Experience shows that i f i t i s methodically taught from 
the early school stages upwards, children can be trained t o 
read simple music at an early age and that only about one 
per cent turn out t o be tone deaf.'" 
G. B. Seashore i n his 'Psychology of Music' published 1938 ̂ ^^^ 
refers t o the subject i n these words: 

'Some people who pass as having normal hearing may not 
be able t o hear a ha l f tone, or even one whole tone difference. 
I n extreme cases we may have pitch°deafness.' 
No evidence i s adduced, and the matter i s l e f t there. 
I n 'Psychology' by Norman L, Munn,̂ ^̂ ^ published i n 19̂ *6, there 
i s a chapter on the subject of 'Aptitudes' under the section 
headed, 'Aptitudes, Inborn Capacities, and Present A b i l i t i e s , ' 
on page ,l442, come these words: 

'•Some have claimed that a b i l i t y to p r o f i t from musical 
t r a i n i n g - that i s t o say aptitude f o r music, i s l i m i t e d by 
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the sort of ear, and perhaps brain structure, with which the 
in d i v i d u a l has been borno Suppose, for example, that your 
basila r membrane or i t s neural connections with the brain 
were so constituted that you were unable to discriminate f a i r l y 
small differences i n p i t c h and i n t e n s i t y . No amount of 
musical t r a i n i n g would make a good musician of you. 

'Long before the days of aptitude tests i n music, the 
wr i t e r was given a piccolo and an opportunity to Join the 
school^and. Although he practised assiduously, the band-
master was always accusing him of making the sour notes which 
disturbed the symphonic e f f e c t . He was soon asked to leave 
the band, and even his parents f i n a l l y persuaded him that the 
production of pleasing music was not i n his l i n e . More than 
twenty years l a t e r he took the Seashore Test of Musical Talent 
and found himself i n the lowest percentile i n pitch discrim­
i n a t i o n . ' I n other words almost anybody has better p i t c h 
discrimination than he. I f the test had been given before 
the piccolo was bought and the t r a i n i n g begun, he could have 
avoided much discomfiture to others and much disappointment 
t o himself.' 
Evidence of a change i n a t t i t u d e i s noticeable i n two recent 
educational publications. Charles Hooper on pages Sh, 95, 
and 96 of 'Teaching Music t o Classes', which was published 
i n 19U6, makes the point tha t , as we f i n d most of the 
^'growlers'^ i n the Infant stage,.and as they gradually improve 
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u n t i l at the top end of educational ladder they are very few 
indeed, i t might be well t o discover what the d i f f i c u l t i e s are 
and to t r y to help the c h i l d t o overcome them quickly. He 
divides them i n t o four categories: 

(1) The medical cases suffering from deafness, adenoids, 
and physical defects of the vocal apparatus. 

(2) The trouble of the in d i v i d u a l who has not found. 
his singing voice. The cause is. environment, and the cure 

with 
i s often through contact/and im i t a t i o n o f normal voices. A 
case i s quoted of a c h i l d who was considered unmusical because 
she could not sing. Later, i t was found that she took obvious 
pleasure i n l i s t e n i n g t o piano maslo. The trouble was that 
she had heard l i t t l e singing i n her own part of the vocal range; 
because, at the private school she attended there was l i t t l e 
or no class singingj her father, a good amateur musician, 
was a bass, and her mother, also a musician, was a contralto. 

(3) Those due t o f a u l t y l i s t e n i n g because of lack of 
In t e r e s t . This means, as a r u l e , that there Is i n a b i l i t y 
to recognise changes of p i t c h ; and the remedy i s to use 
v i s u a l and other impressions of height and depth to teach those 
differences i n p i t c h . 

(k) Those due to lack of control of the vocal muscles, 
a condition due t o the I n a b i l i t y of the ear to give c r i t i c a l 
correction. 
He concludes by remarking on the deleterious effect that a 
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c r i t i c a l class can have on such persons; by stressing the 
fundamental need of creating i n them a desire to do better; 
and by urging the .development of s e l f c r i t i c i s m i n vocal 
matters. No mention is made of tone deafness. 
I n 'A Musical Guide f o r Schools',^^^^ by Priestley and 
Grayson, published i n 19̂ +7, two paragraphs about non singers 
appear on pages 26 and 27 under the heading 'Ghosts': 

, 'No problem causes more d i f f i c u l t y and annoyance to the 
i n f a n t class teacher than the presence and p r o c l i v i t i e s of 
the unfortunate "ghosts", "growlers", or "grunters". I t 
ought t o be clearly understood at the outset that not one c h i l d 
i n a hundred i s tone-deaf. Some have a slow ear, others a 
weak memory fo r musical sounds, but most frequently the out­
ward and audible symptoms are the r e s u l t of delayed develop­
ment of the nervous mechanism c o n t r o l l i n g the muscles of 
the vocal organs. That such development i s merely delayed ^ 

1 

i s proved Toy the fact that by the time the post primary stage 
i s reached, nearly a l l the "grunters" have ceased to "grunt".' 
I n the next paragraph they discuss remedies. The number of 
grunters, say the authors, i s i n d i r e c t r a t i o to the volume 
of singing (they are thinking of the Infant stage), and 
restrained singing at t h i s grade would circumvent the major 
part of the problem. - Those remaining should be placed beglde 
musical children, and, should be instructed to sing q u i e t l y , 
and l i s t e n c a r e f u l l y to t h e i r neighbours.. I f the trouble 
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s t i l l persisted each c h i l d should be taken t o the piano, a 
note of medium pi t c h should be played which he would be re­
quested to sing to 'loo', and I f he f a i l e d , the actual note 
he produced should be taken as a s t a r t i n g point. I t should 
be played and repeated several times u n t i l the connection 
between voice and ear was established and from t h i s point 
progress would be possible. Absolute privacy is essential. 
I n contrast with these views was that expressed- by a well 
known B. B. C. conductor who, early i n 19U9, was introducing 
a broadcast of an orchestral programme designed f o r children. 
I n the course of some general remarks he mentioned the subject 
of tone-deafness and Informed his listeners that some people 
were tone-deaf, because they could not sing tunes as other 
people could. This b e l i e f i s s t i l l held by many people. 
I n the issues of 'The Musical Times' ^^^^ f o r November 1927, 
and for February and March 1928, appeared a l e t t e r , which 
was followed by a r t i c l e s on a subject which seemed to be 
related t o that under discussion. The l e t t e r was f r a n a 
seventy-four-year-old man who complained that he heard at a 
d i f f e r e n t p i t c h with each ear. A reply In the form of two 
a r t i c l e s on the subject followed. Bdwln Smith, M.D., then 
coroner f o r N. E. London, who was the writer, said that he 
had had the same experience following a severe cold which 
had rendered one of his ears temporarily deaf. The difference 
of p i t c h had been a semitone I n the middle of the keyboard. 
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almost a tone near the top, and rather less at the bottom; 
and i t had been accompanied by a f a u l t y location of the spot 
from which the sounds came. The trouble had lasted about a 
month J but had cleared up at the end of that time. He had 
found only one book i n which t h i s p e c u l i a r i t y had been mentioned 
and the authors had said i t was due to a condition of the 
auditory nerve or nerve endings, though s l i g h t f a u l t s might 
be due t o 'altered tension of the sound conduction apparatus 
( i o O . the drum and adjacent small bones of the middle ear).' 
Though i n twenty-five years medical experience the writ e r had 
come acrosa no p a r a l l e l case, yet tests among some' of his 
friends at t h i s point had revealed discrepancies between 
ears. 
Though these a r t i c l e s d i d not deal with so-called tone deafness, 
that i s , i n a b i l i t y t o d i f f e r e n t i a t e between, tones, the subject 
of f a u l t y hearing of tones seemed at f i r s t t o be connected 
with, the other, though there was, of course no suggestion of 
i n a b i l i t y t o d i f f e r e n t i a t e at any time. I t appeared t o me 
possible that a discordant jangle might prevent a c h i l d from 
learning t o sing; and the subject was dealt with by means of 
a t e s t . 
I t w i l l be realized that the subject has very l i t t l e h i s t o r y 
attached t o i t as not a great deal of attention seems to have 
been given to i t . I t w i l l be the object of t h i s thesis to 
describe an attempt t o investigate the subject i n a s c i e n t i f i c 
manner and to draw conclusions from the evidence given. 
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Before conimencing a research which seeks t o f i n d out the 
causes of any defect i t i s necessary to be equipped with i n ­
formation about the organs i n which the f a u l t seems l i k e l y to 
beo I n the present instance i t may be due to a variety of 
causeso I t may be because of some trouble i n the outer, inner, 
or middle ear or else i n its neural connections with the 
thalamus or the cortexo I t may. be due, on the other hand to 
a muscular or nervous a f f e c t i o n , or possibly t o some organic 
complaint, serious or t r i v i a l , of the vocal organs. Many 
people have the impression that i t is caused by an aural defect 
which has a p a r a l l e l i n colour blindnesso 

I t was not thought desirable to-include a f u l l description of 
the organs i n the body of the thesis; but a description of 
the structure and working of the ear, the throat, and the 
eye, together with I l l u s t r a t i v e diagrams, w i l l be found at 
the end i n Appendix 1. A l l parts which are referred to i n 
the course of the work w i l l be found to be i l l u s t r a t e d there. 
The description of the ear i s taken from ^Hearing* by Stevens 
and Davis ^-^^ and from 'Psychology* by Munn that of the 
vocal organs mainly from 'The Mechanics of Singing' by Evetts 
and Worthington; that of the eye from 'Psychology' by Munn,^®^. 
The diagram of the whole ear i s copied from a drawing by 
Max Brttdel, one of three h i t h e r t o unpublished drawings which 
were issued i n book form i n 1.9U6 
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Chapter 2 
TESTS AND METHODS OF INSTRUCTION 

When doubt i s thrown on a person's a b i l i t y t o sing, several 
questions, arise, a l l of them r e l a t i v e to his vocal prowess. 
Has he any voice at a l l ? How far does his range, i f any, 
extend ? What i s the qu a l i t y of his voice ? Can he hear 
normally ? Can he hear differences between notes or i s he 
unable t o discriminate ? Do both ears synchronise ? Does 
he play an instrument ? Does he l i s t e n with pleasure to ' 

• 

vocal and instrumental music ? Are his home surroundings 
musical ? 
I n order t o provide answers t o these questions a number of 
tests and a number of questionnaires were used. The tests 
were applied to discover Vocal A b i l i t y , Hange of Voice i n 
semitones. Auditory D i f f e r e n t i a t i o n , Musical Intelligence, and 
differences i n the pitch perception of both ears. The 
questionnaires were devised to f i n d out the existence of 
Inte r e s t i n matters musical and of musical a c t i v i t y at home 
both by the boy or g i r l concerned and by the other members 
of the family, and also the possible causes of the d i s a b i l i t y . 
The non-singers were grouped i n t o a single Experimental Group; 
and various bodies of normal singers were used for purposes 
of comparison and formed Control Groups. 
After some consideration i t was decided not t o use any of the 
various so-called.'Helmholtz' notations, but t o use a simpler 
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nomenclature. The C's of the normal pianoforte of 7^ octaves 
were l e t t e r e d as follows: 

02, C-i, C, C'' (middle C), Ĉ , Ĉ , c^, c5, 

and these numbers were applied to a l l the notes i n the octave 
above. The octave beginning with middle C was w r i t t e n : 
C'', C'' sharp, D'', D"* sharp, , etcetera, or al t e r n a t i v e l y 
C'', D ^ f l a t etcetera. 
The tests of Vocal A b i l i t y and of Range were performed as 
follows. The boy or g i r l was asked to sing an ascending 
scale beginning with, as a ru l e , middle C (256 cycles). With 
a normal person t h i s would be performed s a t i s f a c t o r i l y , and 
would be followed by similar scales at higher levels u n t i l 
A^ sharp or was reached. Then came an 'a l l - o u t ' e f f o r t 
to sing as high as possible; and on t h i s the record of upper 
range was based. F i n a l l y , descending scales from middle C 
gave the downward range of notes. At f i r s t , and f o r a con­
siderable time a f t e r the comEnencement of the research, the 
lowest, extremity of the range was not tested f o r ; and t h i s 
had t o be done l a t e r f o r the sake of the records. The lowest 
useful note i n a tre b l e voice i s A (below-middle c ) , and t h i s 
was f o r long made the a r b i t r a r y lowest note of the range. 
Later i t seemed that one possible explanation of the condition 
of singing d i s a b i l i t y might be that the voice was considerably 
lower than normal; and a l l those who had been, or were at 
the time under treatment, and a l l merribers of cont r o l groups. 
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were tested f o r the lowest notes i n t h e i r register, and the 
respective ranges altered accordingly. The records r e l a t i n g 
t o old boys were car e f u l l y revised and thought over; and new 
ranges f o r them, too, were thus established, based on the mean 
lowest note f o r the re-tested groups. The amended ranges 
agreed with my own recollections. 

I f a c h i l d f a i l e d to locate middle C and to sing up the scale, 
or i f he sang a few notes, and then, lacking top notes, pro­
ceeded to drone, he was* not given the same tests as the other 
people, but was encouraged to t r y to locate some central note 
l i k e middle C, and then, step by step, t o go up the scale. 
I f he could i n addition sing, w i t h i n the l i m i t s of his voice, 
a few notes of a simple tune, he was encouraged to do so. 
Vocal A b i l i t y 
Voices were graded A, B, C, D and E, as follows: 

Grade A. Voices of exceptional q u a l i t y and power. 
Grade Bo Good voices witliout quite the strength and 

qua l i t y of the above. 
Grade C. (The largest group). A l l average singing 

voices. 
Grade D. Defective voices extending from those of 

children with f a i r range and qua l i t y who 
were unable t o locate, to those who lacked 
notes but were able to make an attempt at 
singing within the l i m i t s of t h e i r range. 

Grade E. Very bad voices; those who had l i t t l e or no 
range and who either could not locate notes, 
or d i d so only with great d i f f i c u l t y . 

Range 
I n only a few cases was i t found that there was no apparent 
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range at a l l ; and i n every instance, there was so marked an 
Improvement by the end of the second lesson, that i t seemed 
reasonable to suppose that, normally, a small range of notes 
was, i n f a c t , available. Accordingly an allowance of s i x 
semitones was made for such people; and no one appears i n 
the records as having fewer than t h i s . This was useful, too, 
i n a r r i v i n g at the I n i t i a l range of certain old boys, who had 
simply been c l a s s i f i e d as having no range; f o r l a t e r experience 
convinced me that i t would have been possible to get a l l of 
them to sing a few notes. 
Auditory Acuity 

An audiometer which gave group tests and which gave a reason­
ably good estimate of the hearing a b i l i t y of each ear, was 
purchased by the Middlesbrough Education Authority, and came 
i n t o use i n February 1950. By the time i was able to use i t , 
some of the Experimental Group had l e f t school or removed to 
other d i s t r i c t s ; but a consicLerable portion of the group was 
able to be tested f o r auditory acuity. Bach c h i l d was pro­
vided with an earphone and a headpiece, the earphone being 
attached t o a record-playing apparatus. The 'phone was 
applied to each ear separately, and a number of tests were 
dictated from a record which was played over. Numbers were 
to be put i n prescribed spaces on a prepared sheet. As the 
t e s t progressed, the voice became less and less powerful; and 
a f i n a l calculation of the hearing loss i n decibels f o r each 
ear was made from the number of omissions due to i n a b i l i t y t o 
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hear what was dictated. A normal ear should hear a l l or 
v i r t u a l l y a l l the numbers. This test was able to be given 
to t h i r t y - t w o children of the Experimental Group. 
This test was l i t t l e more than an indication that loss of 
hearing existed, f o r i t covered merely a li m i t e d part of the 
speech frequencies. Those whom the test indicated as having 
a hearing loss were l a t e r tested on a pure-tone audiometer, 
made available t o me by a Middlesbrough specialist i n diseases 
of the ear, t h r o a t , and nose, Mr R. M. Marshall, F.R.C.S. 
To te s t Auditory D i f f e r e n t i a t i o n , an audiometer was obtained 
from King's College, Newcastle-upon-Tyne.. This apparatus, 
which was an o s c i l l a t o r , gave out a pure tone which could be 
varied from 0 cycles to 16,000 cycles. There were two tone 
controls, one graduated i n units of 30 cycles, the other i n 
units of 10 cycles, and, by subtracting i t s readings from those 
on the other scale, i t was possible to estimate differences of 
10 cycles. Although ttie scale was not l i n e a r , i t was also 

• 

possible t o guess with f a i r accuracy, amounts of 1 to 2 cycles. 
Power was controlled by two switches neither of them giving 
a reading i n decibels. A l l tests were given at a uniform 
s e t t i n g of the controls. A small room was available f o r the 
tes t s ; but i t was not possible tofl'ee i t from echo and 
resonance. No earphones were provided, only a loud speaker; 
and t h i s was placed so that the c h i l d could not see the 
controls. He sat facing i t , about two feet away, and d i r e c t l y 
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i n f r o n t of i t . 
Two levels of p i t c h , 250 cycles and 2000 cycles, were decided 
upon f o r the purpose o f the tests. The one was chosen be­
cause of i t s central position i n the musical scheme of things, 
and the other because i t seemed desirable to test at the higher 
levels of the pianoforte. 
I f a c h i l d could discriminate s a t i s f a c t o r i l y at the two levels, 
i t did not seem l i k e l y that he would have any d i f f i c u l t y at 
any other point i n the pianoforte range, which, f o r p r a c t i c a l 
purposes i s a l l that matters. The tones at both ends of the 
rangis of the audiometer were sounded, and i n ho case did any 
c h i l d f a i l to hear i n the regions of 20 cycles or of 11,000 

cycles. Considerations of time also made i t impossible 
to t e s t at more than two l e v e l s ; f o r , when parties of small 
children came from other schools to be tested, they had to be 
entertained and kept absolutely quiet i n the room i n which 
the audiometer was placed. Only occasionally was i t possible 
to get help. 
There was no instrument available i n the d i s t r i c t for measuring 
the stimulus i n decibels at the time the tests of D i f f e r e n t i a l 
S e n s i t i v i t y were made. Readings were, however, taken on a 
sound-level meter at King's College after the audiometer had 
been returned. The conditions were not dissimilar from 
those at the school, and the instrument was placed i n the 
same poisition r e l a t i v e t o the speaker as the children had 
occupied i n the t e s t s . The readings were 68 decibels at 
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2 5 0 cycles, and 7 0 decibels at 2 0 0 0 cycles. 
The tests themselves were given i n the following manner. 
The c h i l d seated himself i n f r o n t of the loud speaker and was 
given several demonstrations of sinusoidal r i s e and f a l l i n 
p i t c h at both levels. When i t seemed that he understood t h i s , 
he was given a few tests of the type to be applied, but of 
which no records were kept. I t would have been easy t o ask 
him to signal as soon as he heard a difference i n p i t c h ; but 
i t became evident that t h i s was not desirable i n some cases, 
as imagination seaned to play a d e f i n i t e part i n producing 
r e p l i e s . Accordingly, i t was decided that as soon as he 
heard any difference, he should be asked t o state whether the 
pitch was r i s i n g or f a l l i n g . This created a d i f f i c u l t y , for 
a few children had trouble i n deciding whether a tone which 
they recognised as a l t e r i n g , was ascending or descending; 
but i n cases l i k e t h i s , i f , a f t e r a few tests at the same 
lev e l of d i f f e r e n t i a t i o n , i t seemed evident that the c h i l d 
was a c t u a l l y hearing a difference, whether or not he was sure 
of i t s d i r e c t i o n , I had to be s a t i s f i e d w i t h t h i s . The 
preliminary tests gave a good idea of the amount the c h i l d 
could discriminate. He was t o l d when the tests proper were 
to begin. At least ten tests at each l e v e l were given; 
sometimes the note moved upward, sometimes downward, and 
sometimes i t was stationary. Each c h i l d was t o l d t o l i s t e n 
c a r e f u l l y ; and as soon as he heard a difference, he was 
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instructed t o say 'up' or 'down' as the case might be. I f 
the tone was stationary, he either remarked on the fact or 
said nothing, . I f the a l t e r a t i o n was obviously too small or 
too large I made the necessary adjustments. The difference 
i n cycles b,etween the two tones was recorded each time, and 
as soon as eight or ten consecutive correct results had been 
obtained, an average was made. The absolute minimum d i f f e r ­
e n t i a l s e n s i t i v i t y was not aimed at, but rather,the smallest 
difference at which the c h i l d was able to decide the direction 
of the tone's movement. 
Musical Int e l l i g e n c e ^̂ ^̂  

The tests of Musical Intelligence were able to be given to 
groups of pupils. Gramophone records of a set of tests 
drawn up by Dr Wing, then P r i n c i p a l of Burderop Park Training 
College, were given to groups of pupils at each of the three 
schools concerned i n the experiment. . They are designed to 
t e s t f o r the presence of seven of the fundamentals of a 
musical equipment. 
-Test 1. Chord Analysis (To detect the number of notes played 

i n a single chord). 
Twenty chords of from 1 to 5 notes are played and the 

examinee has to w r i t e down the^ number of notes i n each chord. 
Test 2. Pitch Change. (To detect a change of a single note 

i n a repeated chord). 
This t e s t contains 30 questions; and i n each, two 

chords are played. Sometimes one note is changed i n the 
second chord, and the person being tested has to indicate by 
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m^ans of the l e t t e r s U, D and S, whether the altered note 
goes up or down, or whether the chord i s the same as the 
f i r s t . 

Test 3, Memory. (To detect a change of note i n a short 
melody, 30 questions.) 

A tune is played tMce. On the second playing one note, 
not more, may be changed. The number of any such note i s to 
be recorded by the pu p i l . Tunes are of three, four, f i v e , 
s i x , seven, eight, nine, and ten notes; and to f a c i l i t a t e 
counting, a suitable number of dots are placed at each space 
i n the answer paper. A l i n e through the dot Indicating the 
note changed, is required. Again, i f the two tunes are the 
same, S* must be placed i n the space provided. 
Test U. Rhythmic Accent (Choosing the better rhythmic accent 

i n two performances of the same piece of music. 20 
questions.) 

The same tune i s played twice i n each question. Some­
times the accentuated notes are i n a d i f f e r e n t place- ̂  the 
second time. The pupils are asked to indicate by the l e t t e r 
A or B which of the two playings better f i t s the tune. Again, 
i f the tunes sound a l i k e , S. must be used. 
Test 5, Harmony (Judging the more appropriate of txso har-

monisatlons, using the same melody. 20 questions.) 
The,same tune i s played twice. Sometimes the second 

playing has d i f f e r e n t harraonisations. The examinee must i n ­
dicate by A, B, and S, which playing is most suitable or which 
tunes are unaltered. 
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Test 6. Inte n s i t y . (Judging the more appropriate mode of 
varying loudness, crescendo, decrescendo etc. i n 
two performances of the same melody. 20 questions.) 

The melody i s played twice with d i f f e r e n t modes of varying 
the i n t e n s i t y . Again the candidate chooses the s t y l e of . 
playing which better f i t s the tune, or writes S i f the tunes 
appear t o him the same. 
Teat 7, Phrasing, (Judging the more appropriate phrasing 

i.e. grouping of notes, by pauses, legato or staccato 
playing etc., i n two performances of the same piece. 
20 questions.) 

I n the two playings of the same tune, d i f f e r e n t phrasing i s 
used, and the pupil again indicates the appropriate rendering 
or states i f the two are a l i k e . 
I n a l l the above tests the number of the question i s called 
out i n each case, and a suitable i n t e r v a l l e f t between the 
questions. The candidate i s directed to guess i f i n doubt 
as t o the answer, and ah allowance i s made f o r t h i s i n the 
mark. 
When the tests were applied to my groups, both Experimental 
and Control, a l l children over eleven years of age were given 
the whole t e s t . Those under eleven were given the f i r s t 
three tests complete, and the f i r s t ten questions of each of 
the l a s t four, a guessing t o t a l of 13 being given to t h i s 
group. This ensured that some idea was gained of the 
a b i l i t i e s of the younger children i n the subjects of Rhythm, 
Harmony, I n t e n s i t y and Phrasing, The results gave me i n ­
te r e s t i n g information about individuals which otherwise I 
should not have had. 
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The scores f o r a l l tests were added up, the t o t a l possible 
being 160 marks. They were then converted in t o a Musical 
Age by the formula Mark - 23 from which a Mrisical Quotient 

3.1. 
was obtained. The children were also placed,according to 
score and age, i n t o f i v e grades. A, B, Ĉ  D, and E, 

/ There are two questionnaires i n the Wing [tests: 
(1) The f i r s t of these asks the children to place a 

t i c k opposite the word which most nearly describes t h e i r 
general a t t i t u d e to music". These words are A. Very interested. 
B, Interested. G. I n d i f f e r e n t . D. Dislike. 

(2) I n t h i s section the children are asked the following 
questions and space i s provided for answers:- Does anyone 
at home play an instrument ? I f so state Who they are - what 
they play and roughly how much, . Do you play yourself ? I f 
so, how much .? I f so, what instrument ? Have you had lessons ? 
I f so state roughly f o r how many years. Do you play f o r your 
own pleasure ? 

/ These questionnaires completed the Wing t e s t s , and from then 
gradings f o r I n t e r e s t , f o r Instrumental Music at home, and 
f o r the Musical A c t i v i t y of the examinee were obtained. I n 
a l l the cases treated since January 19U8, assessments for 
Int e r e s t were also obtained at the beginning of the course of 
lessons, and were compared with those from the Wing question­
naire, which came much l a t e r . 
The t e s t f o r synchronisation of the ears was carried out on 
children of the Experimental Group, The children were asked 
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t o stand with the l e f t ear towards the'piano, the r i g h t ear 
being covered. C was f i r m l y struck and held f o r a few seconds 
so that the impression of the tone could be retained. Then 
the children were asked t o turn round so that the r i g h t ear 
was towards the piano and the l e f t ear covered. Again the 
same note was struck and the children were asked i f the note 
sounded the same i n both ears, or i f i t sounded higher or 
lower. This t e s t was repeated at the pitch l e v e l s , c'', Ĉ , 
c3 and the results were recorded. 

I n an attempt t o f i n d information which would help to d i s ­
cover the causes of i n a b i l i t y t o sing, a questionnaire was 
framed. The older children wrote the answers down on paper, 
the younger ones were not required to do t h i s ; they were 
wri t t e n down by me as the children answered them. The questions 
were explained where necessary. They were as follows:-

(1) Did you ever at any time f e e l that you would never 
be able to sing ? Yes or No, 

• 

(2) Might the trouble have come about because of comments 
on your voice ? Yes, No, or Partly, 

(3) Might i t have been because there was l i t t l e singing 
at home, and, therefore, l i t t l e f o r you t o imitate when you 
were small ? Yes, No, or Pa r t l y , 

{k) \ Was i t due to lack of int e r e s t i n singing ? • Yes, 

No, or Pa r t l y , 
(5) Was i t caused by deafness, or by some ear, throat, 

or nose trouble ? Yes, No, or Partly. 
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(6) Have you ever been t o l d not to sing at school ? 
Yes or No, 

(7) I f '''Yes'', was i t lay one or more persons ? 
(8) Can you t e l l me anything else about the possible 

causes ? . 
METHODS OF INSTRUCTION 

These varied, of course, with the individuals concerned, but, 
broadly speaking, the aims were: 

1. To establish confidence. 
2. To increase the vocal range. 
3 o To improve f l e x i b i l i t y , and the a b i l i t y t o locate 

notes. 
k» To establish the power of tone production. 
5o To increase the interest i n music. 
I f a boy droned through lack of high notes, these were 

developed by a course of ascending scales, the s t a r t i n g note 
being s t e a d i l y raised. I f he could not get beyond a certain 
point he was encouraged to do so. The vowel sounds *loo' 
and 'lah* were'most useful, p a r t i c u l a r l y the former,for reasons 
which w i l l be dealt with l a t e r . 
Many children could not, at f i r s t , locate with the voice a note 
of medium pitc h played on the piano, and such a persoh would 
be asked t o sing any note he could, t h i s would be played, and 
the connection established i n t h i s way. I t was l a t e r found 
t h a t , with a note l i k e middle C, those vrtio could not locate I t 
with ease, could do so i f they were strongly and persistently 
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urged t o t r y ; and i f a visual impression of height and depth 
was indicated by the voice and the free hand: 'UP ,' UP .' UP I' 

'A l i t t l e further." and so on, the note being repeatedly played 
a l l the time. The same procedure was effective when, i n 
the singing of tunes, notes were missed or incorrectly sung, 
A f i r m insistence on the performance of high notes occurring 
i n a tune and of which a poor singer may be a f r a i d , i s 
essential. 
For a considerable time, the early lessons were devoted largely 
to ascending and descending scales, with a view to increasing 
the range and developing the voice, tunes being Introduced l a t e r ; 
but experience showed that the sooner the children started t o 
sing tunes, the sooner did they gain confidence i n t h e i r 
a b i l i t y to do so, and the more speedy was the cure. Accord­
in g l y I t became the practice, even i n the fjrst lessons, to 
l e t them attempt to sing tunes, or parts of tunes, usually to 
'loo' or 'lah', but sometimes, also, to the words. Thus the 
problem of note location was tackled from the f i r s t . 
The vowel sound 'lah' was used f o r exercises a t - f i r s t ; but 
following the extraordinary success of the use of 'loo', t h i s 
was adopted i n i t s place as the syllable to which they were 
sung. The reason i s th a t , when t h i s sound i s used, the voice 
i s , as i t were, produced at the f r o n t of the mouth, the muscles 
and vocal organs being i n an easy and comfortable position,, 
the resonators functioning correctly, and the t h i n mechanism, 
natural i n children, being employed. I t i s t h i s method of 
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voice production which i s responsible f o r what i s known as the 
'head' voice i n boys; and the adoption of t h i s vowel sound 
guarantees t h a t , from the s t a r t , no d i s t o r t i o n is possible. 
This i s a very important matter» 
The choice of suitable tunes, or rather, the fin d i n g of any 
tune known to the boy or g i r l , presented a d i f f i c u l t y . I t 
was soon realized that these people could recognise tunes 
with which they were f a m i l i a r ; but i t often happened that 
they were f a m i l i a r with only one or two. 
Then, too, the tune had to be simple, without too many leaps 
and With'plenty of stepwise movement, 'Good King Wenceslas' 
proved t o be the ideal tune f o r the purpose. No c h i l d was 
found who did not know the f i r s t four l i n e s ; and a few were 
found who seemed to know l i t t l e else. Where exclusion from 
the singing class had not been the practice, and the boys and 
g i r l s had had the opportunity of hearing and t r y i n g to sing 
well-known tunes, there was a much better foundation on which 
to b u i l d . When three or four easy songs had been thoroughly 
lea r n t , the main obstacles had as a rule been orercome; and 
complete cure was usually speedy. Songs found to be suitable 
were: 

'Good King Wenceslas' 
•This Old Man* 
'Polly Wolly Doodle' 
'Camptown Races' 
'While Shepherds Watched' 
'Ould John Braddlum' 
•John Peel' 
•John Brown's Body' 
'The Poacher'. 
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Almost a l l these are to be found i n 'The New Fellowship Song 
Book'.^^^ I f l i m i t e d range was the trouble, the tune was 
transposed down so that i t was w i t h i n the bounds of the child's 
range. I t was found that a strong playing of the tune on 
the pianoforte, usually without harmonies, helped the singer 
very much, but singing by the instructor was not, i n general, 
80 h e l p f u l : occasionally i t was; . usually i t was not. 
The establishment of confidence was of great importance; and 
was accomplished by a free, even lavish, use of praise, almost 
none of c r i t i c i s m , and by the exercise of much patience. 
Whether or not improvement occurred, the child was always t o l d , 
at the end of the lesson, that i t had done so. Suggestion 
was f r e e l y used, and an a t t i t u d e of self-confidence established. 
As f a r as possible nothing was allowed to interfere with t h i s ; 
and the co-operation of the respective head teachers was en­
l i s t e d i n t h i s matter and was w i l l i n g l y given. 
These,in b r i e f , were the methods used to correct the defect. 
Fundamental to a l l treatment was the c u l t i v a t i o n of a f r i e n d l y 
and happy relationship between pupil and instructor. This 
all-important factor was achieved i n every case; otherwise 
l i t t l e progress would have been possible. 
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Chapter 3 
DESCRIPTION OF RESULTS 

Eighty-one persons were given lessons designed t o correct 
vocal defects. This includes fourteen whose lessons s t i l l 
continue, though nine of th ^ i . a r e now (January 1950) very 
nearly cured. I n the early stages no tests of Musical 
A b i l i t y of the Wing type were used or were, indeed, available; 
and no audiometer was able to be obtained i n the d i s t r i c t . 
Furthermore, although records were kept of the progress of a l l 
who received lessons, d e t a i l s of range, i n t e r e s t , music at home 
etc., were not always taken down. When intensive research 
began i n .1948, many of these boys were no longer at school; 
and Whilst i t was possible t o get much relevant information 
about them, i t was not possible t o give them the Wing tests , 
or to measure t h e i r minimum d i f f e r e n t i a l s e n s i t i v i t y by means 
of the audiometer which had been procured. 
The Experimental Group foz' the f u l l range of tests and 
questionnaires was made up of f i f t y children,drawn frcm three 
Middlesbrough schools. Ten were from a Preparatory School, 
f i f t e e n from a Primary School, and twenty-five from Acklam 
Hall Gramtnar School, a l l three schools being situated i n re­
s i d e n t i a l areas of the town. This was approximately equal 
to 12^ of those who attended the Preparatory School, Ifo of 
those at the Primary School, and 6fo of those at Acklam H a l l , 
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the percentage f o r the combined schools being I n ­
telligence quotients were at f i r s t obtainable f o r only the 
Acklam portion of the group though i t was l a t e r possible to 
get I.Q.'s f o r a few children who were tested for entrance t o 
the l o c a l Grammar Schools. The range for the coiribined groups 
was from 85 to 1U0. The other children concerned were, given 
inte l l i g e n c e gradings by the heads of their respective schools; 
and i n the absence of I.Q.'s, the equating of Experimental 
and Control Groups was done on t h i s basis. Only rare l y does 
the Experimental group appear with t h i s number. A few 
children moved t o other areas; there were the occasional 

I 

absences at the times when the tests were being given; and 
past members of the group, about whom the necessary information 
was available, were also, where possible, included. 
There were several Control Groups. Those for Vocal Quality 
and Ra'nge were drawn up from the entrants to Acklam Hal l f o r 
1914.8, and included a l l but a few who were absent et 'the time 
the tests were given. Those f b r D i f f e r e n t i a l S e n s i t i v i t y , 
Home Music, and Instrumentalists, consisted of children of 
the same age and grade as the corresponding members of* the 
Experimental Groupj and that f o r Musical Intelligence was 
made up of pupils from the same schools as those.of the 
Experimental Group, with whom they were equated i n age and 
in t e l l i g e n c e . The Interest Group was of f i r s t - y e a r Acklam 
boys. This varied composition of the groups was p a r t l y a 
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matter of convenience, and p a r t l y because i t was thought 
desirable to have children of various types' i n them. One 
disadvantage became apparent l a t e r ; i t was impossible to 
work out ''r' f o r the Control, and f o r the combined Experimental 
and Control Groups between the two variables. Range and 
D i f f e r e n t i a l S e n s i t i v i t y , because the Control Group for the 
Range tests was e n t i r e l y of Acklam boys, whereas that for the 
tests of D i f f e r e n t i a l S e n s i t i v i t y was a mixed group which I n ­
cluded only a few of those who took the Range tests. As, 
however, there was a highly s i g n i f i c a n t relationship between 
Vocal Quality and Range (%2 _ 37,375 f o r 16 cells and 9 degrees 
of freedom), and as there was no si g n i f i c a n t relationship 
between Vocal Quality and D i f f e r e n t i a l S e n s i t i v i t y , nothing 
seemed to be l o s t by these omissions. 
Tests of Vocal Quality (Grades; A, B, C, D, E) 

Experimental Group (N = 78) 
Grading on entry Grading at end of treatment, or. i n 

some cases, a f t e r several months, the 
course being incomplete 

A O A 2 
B O B 3 
C 8 ( a l l 'minus') C k9 
D 35 D 2U 
B 35 E 0 

Mean, between D and E Mean, s l i g h t l y below C. 
Control Group (N = 66) 

Grading on entry 
A 7 B 22 
C 37 
D 0 
B 0 

Mean, between B and C 
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ment 

A B O D E 
Control Gp, 

A B O D E 
Combined Gpe 
at beginning. 

The treatment o f non-singers was followed by very g r a t i f y i n g 
r e s u l t s . The curve f o r t h i s group before they received.any 
lessons, i s negatively strewed; i t could hardly be otherwise. 
The curve f o r the same group a f t e r treatment s t i l l has a 
s l i g h t l y negative skew, but is much nearer to normal, and 
t h i s i n spite of the fact that treatment i n a number of cases 
was incomplete when the f i n a l tests were taken. The curve 
f o r the Control Group i s , of course, positively skewed. That 
f o r the Combined Groups has a negative skew, as is t o be ex­
pected i n a group with a highly disproportionate number of 
non-singers. I t i s probable that the curve f o r an ordinary 
class would almost always have a positive trend, as non-
singers form a very small part of i t , at any rate at Grammar 
School l e v e l . 
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Tests of Vocal Range i n Semitones (Grades; A, more than 27; 
B, 20 to 26; 
C, 13 to 19; 
D, 6 to 12.) 

Experimental Group (N = 6U) 

On entry 
A 
B 
C 
D 

0 
16 
33 
15 

Mean 15o23 
<r 6oU8, 

Control Group (N = 67) 
On entry 

A 
B 
C 
D 

5U 
12 

1 
0 

After treatment 
A 
B 
C 
D 

12 
hh 

8 
0 

Mean 2^,22 
c 3o7U 

Comparison of means of Expl. 
Gp. a f t e r treatment, and 
Control Gp» 

D l f f 
S.e. d i f f . = 7.597 

Significant 

Mean 29.^5 
3.U8 

A group of f i r s t - y e a r normals had, on entry, 
N i 51, Mean = 26.39, ^ = 3.U7 

Means of Lowest Notes 
Experimental Group 

Between G sharp and A 
Control Group 

Between F sharp and G 
Another Group (29 f i r s t - y e a r normals) 

F sharp 
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Great increases i n vocal span, due to the lessons given, are 
shown by the curves for the Experimental Group. The negative 
skew of the f i r s t curve becanes positive i n the second, though 
not so positive as that of the Control Group. The ranges after 
treatment, of those who formed the Experimental Group were not 
i n general quite as large as the ranges of the members of the 
Control Group; and the means of the two groups d i f f e r e d s i g ­
n i f i c a n t l y , though not of course nearly as much as did the 
mean f i r s t range of the Experimental. Group d i f f e r from that 
of the Control. Not a l l defective voices had had the f u l l 
course of treatment when the f i n a l t e sts wert taken; but,even 
so, a remarkable improvement i s indicated. 
The tests for the lowest note i n the register indicated t h a t , 
f a r frcra having a tendency to be at a lower level than ordinary 
voices, the defective voices could not as a rule sing as 
































































































































































































































































