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Psychological	
  aspects	
  of	
  singing	
  
development	
  in	
  children	
  	
  

	
  
Professor	
  Graham	
  F	
  Welch	
  

Ins>tute	
  of	
  Educa>on,	
  London	
  

Introduc>on	
  

Phases	
  of	
  physical	
  vocal	
  development	
  
across	
  the	
  lifespan	
  

•  Early	
  Childhood	
  	
  1-­‐3	
  years	
  
•  Later	
  Childhood	
  3-­‐10	
  years	
  
•  Puberty	
  	
  8-­‐14	
  years	
  
•  Adolescence	
  	
  12-­‐16	
  years	
  
•  Early	
  Adulthood	
  15-­‐30/40	
  

years	
  
•  Older	
  Adulthood	
  	
  40-­‐60	
  years	
  
•  Senescence	
  	
  60-­‐80+	
  years	
  

	
  
•  ONen	
  overlap	
  between	
  

phases	
  
	
  
•  Difference	
  between	
  

biological	
  age	
  versus	
  
chronological	
  age	
  

	
  
•  Sex	
  differences	
  
	
  
•  Individual	
  differences	
  

•  Difference	
  between	
  biological	
  age	
  versus	
  
chronological	
  age	
  

•  Sex	
  differences	
  
•  Individual	
  differences	
  

Phases	
  of	
  physical	
  vocal	
  development	
  
across	
  the	
  lifespan	
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A	
  con>nuum	
  of	
  vocal	
  ability	
  

‘abnormal’	
   ‘supranormal’	
  ‘normal’	
  

(Welch,	
  in	
  press)	
  

Neuropsychobiological	
  design	
  and	
  music:	
  	
  
the	
  ‘bodymind’	
  (Pert,	
  1986;	
  Thurman	
  &	
  Welch,	
  2000;	
  Welch,	
  2005)	
  	
  

nervous	
  

endocrine	
  

immune	
  

Music	
  is	
  an	
  	
  
‘emo/onal’	
  experience	
  

Tsiaras	
  (2005)	
  

Brain	
  Architecture	
  and	
  Singing	
  

ICBM	
  Interna>onal	
  Consor>um	
  for	
  Brain	
  Mapping	
  
h_p://www.loni.ucla.edu/ICBM/	
  	
  

	
  	
  

Brain	
  Architecture	
  



06/02/2011	
  

3	
  

Belin	
  et	
  al	
  (2000)	
  Voice-­‐selec>ve	
  areas	
  in	
  the	
  human	
  
auditory	
  cortex.	
  Nature.	
  403:	
  309-­‐312.	
  

For	
  example	
  –	
  both	
  sides	
  of	
  the	
  brain	
  are	
  involved	
  in	
  the	
  analyses	
  of	
  human	
  speech	
  

The	
  brain	
  has	
  an	
  integrated	
  neurological	
  modularity	
  
A	
  modular	
  model	
  of	
  music	
  

processing	
  in	
  singing	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  
	
   	
  	
  	
  	
  	
  	
  	
  	
  
	
  	
  	
  

(Welch,	
  2005;	
  adapted	
  from	
  Peretz	
  &	
  Coltheart,	
  2003)	
  

Acous>c	
  input	
  

Acous>c	
  analysis	
  

Rhythm	
  	
  
analysis	
  

Motor	
  	
  
analysis	
  

Interval	
  	
  
analysis	
  

Contour	
  	
  
analysis	
  

Tonal	
  	
  
encoding	
  

Pitch	
  organisa/on	
   Temporal	
  organisa/on	
  
Acous>c-­‐to-­‐
phonological	
  
conversion	
  

Phonological	
  
lexicon	
  Musical	
  lexicon	
  Emo>on	
  

expression	
  
analysis	
  

Associa>ve	
  
memories	
  

Vocal	
  plan	
  
forma>on	
  

Song	
  melody	
   Song	
  lyrics	
  

Speech	
  and	
  singing	
  
There	
  is	
  ‘a	
  bi-­‐hemispheric	
  network	
  for	
  vocal	
  produc>on,	
  	
  

regardless	
  of	
  whether	
  the	
  words/phrases	
  are	
  intoned	
  or	
  spoken’	
  

Özdemir	
  et	
  al,	
  2006	
  (all	
  condi>ons	
  versus	
  silence)	
  

speaking	
   singing	
  

humming	
   vowel	
  produc>on	
  

Task:	
  to	
  imitate	
  a	
  sequence	
  of	
  20	
  bi-­‐syllabic	
  words/phrases	
  commonly	
  used	
  in	
  everyday	
  life	
  
based	
  on	
  auditory	
  s>muli	
  previously	
  recorded	
  by	
  a	
  na>ve	
  speaker	
  of	
  English	
  	
  

R 	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  L	
  

Neurological	
  basis	
  for	
  real	
  and	
  imagined	
  singing	
  

Kleber, et al, 2006  

actual	
  singing	
  

imagined	
  singing	
  

Kleber	
  et	
  al	
  (2007)	
  

real	
  

imagined	
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Neurological	
  differences	
  in	
  singing	
  	
  
alone	
  or	
  with	
  others	
  

Professor	
  Larry	
  Parsons	
  
with	
  Jarvis	
  Cocker	
  

www.pbs.org/musicins/nct	
  

Childhood	
  

foetus	
  

Mother’s	
  emo>onal	
  state	
  
when	
  vocalising	
  (speaking	
  &	
  

singing)	
  is	
  ‘encoded’	
  
hormonally	
  in	
  the	
  filtered	
  
interfacing	
  of	
  the	
  mother’s	
  
and	
  foetus’	
  bloodstreams	
  

Prosodic	
  and	
  melodic	
  features	
  of	
  
mother’s	
  voice	
  (speaking	
  &	
  

singing)	
  are	
  perceived	
  in	
  utero	
  

mother	
  Acous/c	
  links	
  

Hormonal	
  links	
  

(Welch,	
  2005)	
  

Musical	
  development	
  begins	
  pre-­‐birth	
   Foetal	
  experiences	
  of	
  music	
  

www.pbs.org/musicins/nct	
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Early	
  Childhood	
  (1)	
  
 2-year-olds’ repeat brief phrases with 

identifiable rhythmic and melodic 
contour patterns (Dowling, 1999) 

 3-year-olds’ have vocal interplay 
between spontaneous improvisation and 
selected elements from the dominant 
song culture 

  termed ‘pot-pourri’ songs (Moog, 1976) 

 ‘outline songs’ (Hargreaves, 1996) 

(Tafuri	
  &	
  Welch	
  in	
  Welch,	
  2006;	
  Tafuri,	
  2009)	
  

•  Recent longitudinal Italian data of 
two- and three-year-olds reveals 
impact of rich singing environment 
from pre-birth  
•  Some children able to imitate 
complete songs modelled by their 
mothers by age 3  

Early	
  Childhood	
  (2)	
  
Singing accuracy for phrases and songs, children 

aged 2,6 to 3,3 years
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•  However, the path of 
development is not 
necessarily linear for any 
particular individual 

  
•  USA study of spontaneous 

singing of two-year-olds’ 
first songs - evidence that 
‘phrases are the initial 
musical units’ (Davidson, 1994, 

p117)  
–  limited pitch range 
–  a certain disjunction of key/

tonality and  
–  a descending contour 

Sing	
  Up	
  –	
  na>onal	
  impact	
  evalua>on:	
  
Schools,	
  Pupils	
  and	
  Assessments	
  (2007-­‐2010)	
  

•  177	
  schools	
  
•  9,979	
  pupils	
  (51.8%	
  female)	
  (Primary	
  aged)	
  
•  11,388	
  individual	
  singing	
  assessments	
  
	
  
Across	
  the	
  opening	
  three	
  years	
  of	
  	
  
the	
  Sing	
  Up	
  impact	
  research	
  evalua>on	
  

(Data	
  to	
  10	
  August	
  2010)	
  	
  

Children’s	
  speaking	
  and	
  
singing	
  behaviours	
  and	
  	
  

development	
  

(both	
  mainstream	
  and	
  
special	
  schools)	
  

Individual	
  child	
  

Familiar	
  space	
  in	
  school	
  

Count	
  backwards	
  from	
  10	
  or	
  20	
  

Echo	
  simple	
  pitch	
  glides,	
  up	
  and	
  
down	
  

Sing	
  2	
  well-­‐known	
  songs	
  	
  
(assessed	
  against	
  2	
  ra>ng	
  scales)	
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Children’s	
  speaking	
  

Children’s	
  spoken	
  pitch	
  (1)	
  

C4	
  =	
  Middle	
  C	
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Gradual	
  shiN	
  downwards	
  	
  
in	
  spoken	
  pitch	
  

(=	
  to	
  the	
  leN	
  in	
  the	
  graphic)	
  	
  
as	
  children	
  get	
  older	
  

Bias	
  towards	
  Middle	
  C	
  and	
  below	
  

Children’s	
  spoken	
  pitch	
  (2)	
  (2007-­‐9	
  data)	
  

age	
  

sex	
  

2/3	
  of	
  a	
  semitone	
  

¾	
  of	
  a	
  tone	
  

Children’s	
  spoken	
  pitch	
  (3)	
  (2007-­‐9	
  data)	
  

Ethnicity	
  	
  
(difference	
  in	
  pitch	
  
is	
  related	
  to	
  the	
  size	
  

	
  of	
  the	
  vocal	
  instrument)	
  

1	
  semitone	
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Children’s	
  spoken	
  pitch	
  overview	
  
•  Spoken	
  pitch	
  lowers	
  by	
  approximately	
  3/4	
  of	
  a	
  tone	
  

from	
  age	
  5+	
  to	
  10+	
  	
  
–  i.e.,	
  the	
  vocal	
  folds	
  elongate	
  and	
  pitch	
  goes	
  down	
  

•  Girls	
  have	
  higher	
  average	
  speaking	
  voices	
  (by	
  2/3	
  of	
  a	
  
semitone)	
  
–  indica>ng	
  slightly	
  smaller	
  vocal	
  folds,	
  on	
  average,	
  

compared	
  to	
  boys	
  
•  Asian	
  children	
  have	
  slightly	
  smaller	
  vocal	
  folds,	
  on	
  

average,	
  compared	
  to	
  other	
  major	
  ethnic	
  groups	
  (and	
  
white	
  <	
  black)	
  –	
  but	
  only	
  one	
  semitone	
  difference	
  
covers	
  all	
  three	
  groups	
  in	
  mean	
  spoken	
  pitch	
  
produc>on	
  

(Welch	
  et	
  al	
  2009)	
  

vocal folds	

 Children’s	
  singing	
  

Pitch	
  contour	
  

Rhythmic	
  surface	
  

Linguis>c	
  topology	
  

key	
  stability	
  
(Welch,	
  1994)	
  

General	
  tendency	
  in	
  Western	
  cultures	
  	
  
for	
  bias	
  within	
  children’s	
  song	
  learning	
  

(literature	
  survey)	
  

Comfortable	
  mean	
  singing	
  range	
  &	
  age	
  

Age	
  7	
  
g3	
  to	
  c5	
  	
  (approximately	
  
one	
  and	
  a	
  half	
  octaves)	
  	
  	
   !!"!!#
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Age	
  10	
  
f3	
  to	
  eb5	
  	
  

(almost	
  two	
  octaves)	
  

•	
  sig	
  diff	
  age	
  (p<.001),	
  except	
  between	
  School	
  Years	
  5	
  and	
  6	
  
•	
  sig	
  diff	
  sex	
  f>m	
  (p<.001)	
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Comfortable	
  mean	
  singing	
  range	
  by	
  school	
  type	
  

•  Children	
  who	
  had	
  experienced	
  an	
  extended	
  programme	
  of	
  singing	
  
development,	
  such	
  as	
  in	
  the	
  Sing	
  Up	
  Award	
  Schools	
  and	
  Chorister	
  
Outreach	
  Programme	
  (COP)	
  tended	
  to	
  have	
  the	
  largest	
  comfortable	
  
singing	
  ranges	
  –	
  as	
  measured	
  in	
  semitones.	
  	
  	
  

F(65,11215)	
  =	
  36.253,	
  p<.0001	
  

‘Normalised’	
  singing	
  score	
  

Each	
  child:	
  
•  2	
  songs	
  
•  2	
  ra>ngs	
  per	
  song	
  
•  All	
  ra>ngs	
  aggregated	
  
into	
  one	
  ‘score’	
  

•  Maximum	
  overall	
  ra>ng	
  =	
  
100%	
  

Singing	
  development	
  &	
  ethnicity	
  

(Black	
  =	
  White)	
  >	
  Asian	
   Sing	
  Up	
  >	
  Non-­‐Sing	
  Up	
  

Singing	
  development	
  &	
  sex	
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Sig.	
  p<.001	
  

girls	
  >	
  boys	
  

Sex	
  difference	
  persists	
  
despite	
  number	
  of	
  Sing	
  Up	
  

interven>ons	
  
	
  

But	
  not	
  significant	
  for	
  choristers	
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Singing	
  development,	
  sex	
  &	
  school	
  type	
  

!"#

!$#

%"#

%$#

&"#

&$#

'"#

'$#

(""#

)*+#,-+./0#
,12**3#

,-+.-+.#
4356.7*8+9#
,12**3#

:*7;<*71=#
>=?=3*0@=+A#

,12**3#

B5A2=9753#
,12**3#

B2*7-CA=7# ,-3?=7#*7#D*39#
EF579#,12**3#

BG4#,12**3# 435H+8@#
EF579#,12**3#

!
"#
$
%&
'(
)*

+,
'-
.'
-.
+,
/"
#)
+

012)+

3-4)#%/5"-+2&"4+6)47))-+(/8""&+/%4)."#')(+%-*+()9++

,=IJ@53=#

,=IJ<=@53=#

Sex	
  difference	
  persists	
  across	
  school	
  types	
  

Singing	
  development	
  &	
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Children’s	
  Singing	
  Development:	
  Impact	
  of	
  Sing	
  Up	
  
	
  
	
  
	
  

•  Compara>ve	
  data	
  for	
  age	
  in	
  months	
  
•  The	
  number	
  of	
  ra>ngs	
  on	
  the	
  database	
  is	
  11,388	
  (10	
  August	
  2010)	
  for	
  9,979	
  children.	
  
•  A	
  normalised	
  singing	
  development	
  score	
  of	
  100	
  is	
  very	
  competent	
  singing	
  (such	
  as	
  typically	
  exhibited	
  by	
  our	
  

Cathedral	
  choristers).	
  	
  
•  A	
  score	
  of	
  50	
  is	
  much	
  less	
  developmentally	
  advanced.	
  

Overall,	
  approximately	
  	
  
2	
  years	
  advantage	
  in	
  

singing	
  development	
  for	
  
Sing	
  Up	
  par>cipants	
  	
  	
  

Children’s	
  singing	
  development:	
  	
  
Impact	
  of	
  Sing	
  Up	
  by	
  school	
  category	
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Singing	
  development,	
  age,	
  sex	
  and	
  Sing	
  Up	
  

Welch	
  et	
  al,	
  2011	
  

Longitudinal	
  data	
  &	
  school	
  type	
  (1)	
  

N=103	
  children	
  assessed	
  3	
  >mes	
  longitudinally	
  
	
  
All	
  children	
  develop	
  singing	
  competency	
  with	
  age	
  
	
  
But…..	
  	
  	
  Sing	
  Up	
  	
  >	
  Non-­‐Sing	
  Up	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  sex	
  n.s.	
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Longitudinal	
  data	
  &	
  school	
  type	
  (2)	
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N=900	
  children	
  assessed	
  2	
  >mes	
  
longitudinally	
  

	
  
All	
  children	
  develop	
  singing	
  competency	
  with	
  

age	
  
	
  

BUT…..	
  	
  	
  Sing	
  Up	
  	
  >	
  Non-­‐Sing	
  Up	
  	
  	
  
	
  

-­‐	
  Both	
  girls	
  and	
  boys	
  (F(1,898)	
  =	
  143.26,	
  p<.001)	
  

Singing	
  development	
  &	
  schools	
  
•  Sing	
  Up	
  Primary	
  schools	
  tend	
  to	
  cluster	
  more	
  towards	
  the	
  top	
  

of	
  the	
  overall	
  ranking	
  of	
  schools	
  currently	
  on	
  the	
  database	
  
(n=177).	
  

	
  	
  
•  In	
  contrast,	
  Non-­‐Sing	
  Up	
  schools,	
  including	
  the	
  non-­‐choristers	
  

in	
  Cathedral	
  schools,	
  tend	
  to	
  be	
  distributed	
  more	
  towards	
  the	
  
bo_om	
  quar>le.	
  	
  

X2	
  =	
  18.52,	
  p<.001	
  	
  

!"# "#
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  q
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r>
le
	
  

=	
  example	
  variables	
  

Number	
  of	
  girls	
  	
  
equal	
  or	
  	
  
minority	
  

white	
  minority	
  

large	
  school	
  

significant	
  
ethnic	
  minority	
  

School	
  ra>ngs:	
  
Upper	
  quar>le	
  

Children’s	
  Avtudinal	
  data	
  

Children’s	
  avtudinal	
  ques>onnaire:	
  
6	
  themes	
  (60	
  ques>ons)	
  

1.  Iden>ty	
  as	
  a	
  singer	
  (emo>onal	
  connec>on	
  with	
  singing)	
  
2.  Iden>ty	
  as	
  a	
  singer	
  (self-­‐efficacy)	
  
3.  Singing	
  at	
  home	
  
4.  Singing	
  at	
  school	
  
5.  Singing	
  in	
  informal	
  sevngs	
  
6.  Self	
  concept	
  and	
  sense	
  of	
  social	
  inclusion	
  

Children’s	
  avtudinal	
  ques>onnaire:	
  
Overall	
  results	
  (n=	
  10,425	
  children)	
  

•  Girls	
  more	
  posi>ve	
  than	
  boys	
  on	
  all	
  themes	
  
•  Younger	
  children	
  tend	
  to	
  be	
  more	
  posi>ve	
  than	
  older	
  children	
  
•  Sing	
  Up	
  experienced	
  children	
  tend	
  to	
  be	
  more	
  posi>ve	
  than	
  

Non-­‐Sing	
  Up	
  children	
  about	
  singing	
  in	
  school	
  (p=.001)	
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Why	
  sing?	
  

  Physical	
  benefits	
  
  Respiratory	
  (aerobic)	
  
  Cardiac	
  
  Neurological	
  

•  Development	
  
•  Integra>on	
  

	
  
	
  
	
  
	
  
  Educa>onal	
  benefits	
  

  Increasing	
  knowledge,	
  
understanding	
  and	
  skills	
  about	
  
the	
  world	
  around	
  us	
  

	
  

  Psychological	
  benefits	
  
  Intra-­‐personal	
  communica>on	
  
  Catharsis	
  
  Inter-­‐personal	
  communica>on	
  

  Social benefits 
  Group membership 
  Communication 
  Sense of community 
  Social integration 

  Musical	
  benefits	
  
  Understanding	
  of	
  musical	
  

structure,	
  phrasing	
  
  The	
  development	
  of	
  musical	
  

memory	
  	
  
  Increased	
  exper>se	
  in	
  vocal	
  

tone	
  colouring,	
  pitch,	
  rhythm	
  
and	
  loudness	
  

  Crea>on	
  of	
  a	
  musical	
  repertoire	
  	
  

Social	
  benefits	
  of	
  singing?	
  	
  
Social	
  inclusion	
  
ques>ons	
  x	
  15	
  

Avtudes	
  to	
  singing	
  
ques>ons	
  x	
  45	
  

Social	
  inclusion	
  ques>ons	
  (n=15)	
  adapted	
  from	
  Tennessee	
  Self	
  Concept	
  Scale	
  -­‐	
  Fi_s	
  
(1964,	
  updated	
  1991)	
  	
  

Singing	
  development,	
  self	
  concept	
  and	
  social	
  inclusion	
  

N=	
  3,720	
  children,	
  aged	
  8-­‐10y,	
  r=0.121,	
  p<.0001	
  (Welch	
  et	
  al,	
  2009)	
  

!!"#$$%
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!
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4"/'%&+'-/&5,'"-+65%#7&)+

1%/2"#+4"/'%&+'-/&5,'"-+65%#7&)+

(Welch,	
  Himonides,	
  Saunders,	
  Papageorgi	
  &	
  Rinta,	
  2010)	
  

Linear	
  rela>onship	
  between	
  singing	
  development,	
  self	
  concept	
  and	
  
sense	
  of	
  social	
  inclusion	
  (n=	
  6,639	
  children)	
  

Similar	
  data	
  in	
  Italy:	
  ProgeEo	
  Musica	
  Regione	
  Emilia-­‐Romagna	
  
	
  

Musica	
  ed	
  inclusione	
  sociale	
  
da>	
  del	
  ques>onario	
  -­‐	
  bambini	
  n=190	
  (bambina	
  =	
  112;	
  bambino	
  =	
  78)	
  

!"#$$$%

!&#$$$%

!'#$$$%

&$#$$$%

&(#$$$%

&"#$$$%

&&#$$$%

)*+,-./%0.1++20% 3+456*+,-./%0.1++20%

789:;48%

789:;4+%

Proge_o	
  Musica	
  Regione	
  
Emilia	
  Romagna	
  

Non	
  partecipan>	
  al	
  Proge_o	
  Musica	
  
Regione	
  Emilia	
  Romagna	
  

inclusione	
  sociale	
  

[t(188),	
  p<.0001]	
  

n=98 	
   	
   	
   	
  	
  	
  	
  	
  n=92	
  	
  
(Welch,	
  Pre>,	
  Himonides	
  &	
  Toni,	
  2010)	
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Neurological	
  differences	
  in	
  singing	
  	
  
alone	
  or	
  with	
  others	
  

Professor	
  Larry	
  Parsons	
  &	
  Jarvis	
  Cocker	
  (2009)	
  

Social	
  impact	
  of	
  singing	
  overall?	
  

 	
  an	
  increased	
  sense	
  of	
  belonging	
  
 	
  increased	
  self-­‐efficacy	
  –	
  our	
  belief	
  in	
  our	
  
ability	
  to	
  succeed	
  

 	
  catharsis	
  –	
  feeling	
  upliNed	
  spiritually	
  	
  

The	
  Deaf	
  Show	
  Choir	
  	
  
performing	
  as	
  ‘Haverbrook	
  School	
  for	
  the	
  Deaf’	
  	
  

in	
  ‘Glee’	
  

An	
  example	
  of	
  being	
  spiritually	
  upliNed…	
  

Adolescence	
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Stages	
  of	
  singing	
  voice	
  change	
  for	
  	
  
males	
  	
  (based	
  on	
  Cooksey,	
  2000)	
  
females	
  ((based	
  on	
  Gackle,	
  2000)	
  	
  

Welch	
  (2006)	
  

Extrapolated	
  model	
  of	
  adolescent	
  male	
  voice	
  change	
  by	
  age,	
  	
  
based	
  on	
  UK	
  (Geddye,	
  1997)	
  and	
  Japanese	
  data	
  (Norioka,	
  1994),	
  	
  
Total	
  n=3,188	
  adolescents	
  

(Welch,	
  2006)	
  

Speech	
  Example	
  
	
  

1	
  subject	
  

6	
  readings	
  of	
  “The	
  Rainbow	
  Passage”	
  

At	
  6	
  different	
  ages:	
  

	
  

Sound	
  file	
  of	
  six	
  repeated	
  sentences	
  
	
   	
   	
  Sjölander	
  (2005)	
  

• 	
  Young	
  boys	
  are	
  oNen	
  confused	
  as	
  girls	
  
• 	
  Older	
  boys	
  and	
  girls	
  nearly	
  always	
  iden>fied	
  correctly	
  
• 	
  But	
  trained	
  girls	
  can	
  be	
  confused	
  as	
  boys	
  	
  

(Sergeant,	
  Sjölander	
  &	
  Welch,	
  2005;	
  Welch	
  &	
  Howard,	
  2002;	
  Welch,	
  2006)	
  

1 2 3 4 5 6 7 8 9 10 11 12 13 14

boys
girls untrained
girls trained

0

0.5

1

1.5

2

2.5

Singing confusability by age and gender

boys

girls untrained

girls trained

Ages four to sixteen

4	
  
10	
  

16	
  

girls	
  

boys	
  

De
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  o
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  g
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  c
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fu
sa
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y	
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Benefits	
  of	
  singing:	
  an	
  overview	
  

Heart	
  Research	
  UK	
  
Schools	
  week	
  8-­‐15	
  Dec	
  09	
  

	
  

Alzheimer’s	
  Society	
  
Mustard	
  Seed	
  Singers	
  

Physical	
  &	
  Mental	
  Health	
  

•	
  Vocal	
  musicians	
  with	
  instrumental	
  
training	
  appear	
  to	
  have	
  an	
  auditory	
  

neural	
  advantage	
  over	
  instrumental	
  or	
  
vocal	
  only	
  musicians	
  
(Nikjeh	
  et	
  al,	
  2008)	
  

	
  

	
  
•	
  Singing	
  for	
  60	
  minutes	
  
during	
  a	
  carol	
  concert	
  
improves	
  lung	
  func>on	
  

(Gilbert,	
  2009)	
  
•	
  Lung	
  power	
  increased	
  aNer	
  
4	
  weeks	
  x	
  2x	
  per	
  day	
  singing	
  
(Price	
  K.	
  and	
  Gosling	
  C	
  2003)	
  
=	
  aerobic/cardiovascular	
  
ac>vity	
  =	
  oxygena>on	
  =	
  
increased	
  alertness	
  	
  

Singing	
  has	
  been	
  shown	
  to	
  improve	
  mood	
  	
  
(Valen>ne	
  E.	
  &	
  Evans	
  C.	
  2001;	
  CliN	
  S.	
  &	
  
Hancox	
  G.	
  2001;	
  Unwin	
  M.	
  et	
  al	
  2006)	
  	
  

•	
  Singing	
  vs	
  listening	
  to	
  choral	
  music	
  
Psychophysiological	
  benefits	
  

posi>vely	
  influences	
  emo>onal	
  response	
  
and	
  the	
  immune	
  system	
  	
  
(Kreutz	
  G.	
  et	
  al	
  2004)	
  

•	
  Cor>sol	
  modula>on	
  from	
  singing	
  =	
  
reduced	
  stress	
  (Clow,	
  2009)	
  

	
  	
  
	
  

	
  

•	
  Workplace	
  choirs	
  in	
  call	
  
centres	
  (e.g.	
  Cardiff)	
  –	
  
improved	
  vocal	
  health,	
  

reduced	
  absence	
  
(Jones	
  &	
  Beardshaw,	
  2009)	
  

	
  

•	
  Sustained	
  &	
  regular	
  music	
  educa>on,	
  
inc	
  prac>ce,	
  effect	
  changes	
  in	
  brain	
  
structure	
  in	
  children	
  and	
  adults	
  

(Hyde	
  et	
  al,	
  2009;	
  Forgeard	
  et	
  al,	
  2008	
  
Ozdemir	
  et	
  al,	
  2005)	
  

	
  

Brain	
  Development	
  	
  

1	
  year	
  –	
  singing	
  becoming	
  other-­‐
than-­‐conscious	
  ac>vity	
  

(Mithen	
  &	
  Parsons,	
  2008)	
  

language/lyrics	
  +	
  rhythm,	
  pulse	
  
+	
  pitch	
  	
  

(Welch	
  2005;	
  aNer	
  Peretz	
  &	
  
Coltheart,	
  2003)	
  

•	
  aNer	
  a	
  singing	
  lesson:	
  more	
  
cardio-­‐physiological	
  fitness	
  in	
  Pro	
  

vs	
  Amateur	
  
•	
  increased	
  joy	
  &	
  elatedness	
  

(amateurs)	
  	
  
(Grape	
  et	
  al,	
  2002)	
  

1.	
  Physical	
  
2.	
  Psychological	
  (inc	
  
emo/onal)	
  	
  
3.	
  Social	
  	
  (inc	
  Poli/cal,	
  	
  	
  
	
  	
  e.g.	
  S	
  Africa,	
  Blacking	
  ‘87)	
  
4.	
  Musical	
  and	
  
5.	
  Educa/onal	
  

Benefits	
  of	
  singing	
  
Social	
  Development	
  	
  

Increased	
  sense	
  of	
  belonging	
  &	
  
self-­‐efficacy	
  	
  

e.g.	
  Israel	
  (Portowitz,	
  2008);	
  
Northern	
  Ireland	
  (Odena,	
  2008);	
  

Italy	
  (Welch	
  et	
  al,	
  2009);	
  	
  
England	
  (Welch	
  et	
  al,	
  2009)	
  

Approx	
  250,000	
  choirs	
  in	
  USA	
  
•	
  Strong	
  sense	
  of	
  community	
  
(Chorus	
  America,	
  2003;	
  2009)	
  

•	
  including	
  in	
  prisoner	
  rehabilita>on	
  (U	
  Iowa)	
  	
  

	
  
mee>ng	
  new	
  people,	
  
feeling	
  more	
  posi>ve,	
  
feeling	
  more	
  alert	
  and	
  

feeling	
  spiritually	
  upliNed.	
  
(CliN	
  &	
  Hancox,	
  2001;	
  
Durrant	
  &	
  Himonides,	
  

1998)	
  

Graham	
  Welch	
  
	
  updated	
  28v10	
  

Voice	
  is	
  central	
  to	
  human	
  communica>on;	
  so	
  choral	
  singing	
  is	
  example	
  of	
  collec>ve	
  
communica>on	
  (+	
  power	
  of	
  entrainment,	
  Cross	
  &	
  Woodruff,	
  2009)	
  	
  

*	
  Sing	
  Up	
  –	
  Na>onal	
  Singing	
  Programme	
  in	
  England	
  
*	
  Proge_o	
  Musica	
  in	
  Emilia-­‐Romagna	
  Italy	
  choir	
  in	
  every	
  school	
  

Musical	
  Benefits	
  
*	
  Re	
  music	
  percep>on	
  and	
  

cogni>on	
  
(Numminen	
  &	
  Lonka	
  2010)	
  
*	
  Advanced	
  singing	
  and	
  vocal	
  

development	
  
(Freudenhammer	
  &	
  Kreutz,	
  

2009)	
  

Social	
  brain	
  development	
  
Parsons	
  et	
  al	
  x	
  2	
  +	
  	
  Jarvis	
  Cocker	
  	
  

•	
  Reading	
  improvement	
  
Biggs,	
  Homan	
  et	
  al,	
  2008	
  

Preventa>ve	
  vocal	
  health	
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