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- CHAPTER I  

THE PROBLEM

S t a t e m e n t  o f  t h e  p r o b l e m . —  The m a j o r  p u r p o s e  c f  

t h i s  i n v e s t i g a t i o n  I s  t o  d e t e r m i n e  t h e  e f f e c t  u p o n  a c h i e v e ­

m e n t  i n  r e a d i n g  m u s ic  o f  a t y p e  o f  t a c h i s t o s c o p i c  t r a i n i n g  

c o n s i s t i n g  o f  s h o r t  e x p o s u r e s  o f  m u s i c a l  u n i t s  o f  i n c r e a s i n g  

d i f f i c u l t y .

G e n e r a l  s i g n i f i c a n c e . —■ T h e r e  a r e  s e v e r a l  ways i n  

w h ic h  t h i s  p r o b l e m  i s  s i g n i f i c a n t .  The s t u d y  may "be r e g a r d e d  

e i t h e r  a s  a  s t u d y  i n  m e th o d s  o f  i n s t r u c t i o n  i n  r e a d i n g  m u s ic  

o r  a s  a  s t u d y  o f  t r a n s f e r  f r o m  t r a i n i n g  i n  a  n a r ro w  f u n c t i o n  

t o  s k i l l  i n  a  b r o a d e r  f u n c t i o n .  The i n v e s t i g a t i o n  a l s o  h a s  

a p p l i c a t i o n s  t o  b o t h  t h e  g e n e r a l  p s y c h o l o g y  o f  l e a r n i n g  a n d  

th e  s p e c i a l  p r o b l e m s  o f  m e a s u re m e n t  o f  p r o f i c i e n c y  i n  th e  

r e a d i n g  o f  m u s i c .

The p a r t i c u l a r  p r o c e d u r e  i n v o l v e d  i s  a  n a r r o w  o n e ,  

i n  e v e r y  w ay  c o n f i n e d  a n d  k e p t  t o  one  p a r t i c u l a r  a s p e c t  o f  

r e a d i n g  m u s i c ,  w h i l e  r e a d i n g  m u s ic  i s  i t s e l f  a  much b r o a d e r  

f u n c t i o n  r e q u i r i n g  a t t e n t i o n  t o  m any v a r i a b l e s  n o t  i n t r o d u c e d  

i n  t h e  s t u d y .  T h i s  i n v o l v e s  t h e  p r o b l e m  o f  a  G e s t a l t  a p p r o a c h ,  

i n  w h ic h  a n  a c t i v i t y  i s  t a u g h t  a s  a  w h o le  a n d  o n l y  b r o k e n  down 

a s  n e c e s s a r y ,  a s  a g a i n s t  a  c o n n e c t i o n i s t  a p p r o a c h ,  i n  w h ich  

p a r t s  a r e  t a u g h t  a n d  t h e n  c o m b in e d .  T h i s  l a t t e r  p r o c e d u r e ,  

w h ic h  i s ,  i n  g e n e r a l ,  t h a t  o f  t h e  p r e s e n t  s t u d y ,  a ssu m e s  th e  

p o s s i b i l i t y  o f  t e a c h i n g  s e p a r a t e l y  a  s i n g l e  a s p e c t  o f  a  com­

p l i c a t e d  p r o c e s s .
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I n  o r d e r  t o  c o n d u c t  t h e  i n v e s t i g a t i o n  i t  was 

n e c e s s a r y  t o  a r r i v e  a t  m e th o d s  o f  m e a s u re m e n t  o f  a c h i e v e m e n t  

:' ; i n  r e a d i n g  m u s i c .  T h i s  r e s u l t e d  i n  t h e  d e v e l o p m e n t  o f  a  

s p e c i a l  t e c h n i q u e  f o r  m e a s u r i n g  t h e  r e a d i n g  a b i l i t y  o f  t h e  

i n s t r u m e n t a l  p l a y e r s .  T h i s  t e c h n i q u e  c o n s t i t u t e s  a  s i g n i f i c a n t  

c o n t r i b u t i o n  o f  t h i s  i n v e s t i g a t i o n .

M u s i c a l  s i g n i f i c a n c e . —  The r e a d i n g  o f  m u s ic  i s  a n  

i m p o r t a n t  t o o l  f o r  t h e  p e r f o r m e r  a n d  f o r  t h e  t h o r o u g h  u n d e r ­

s t a n d i n g  a n d  a p p r e c i a t i o n  o f  t h e  l i s t e n e r .  I n  t h e  i n s t r u c ­

t i o n a l  p h a s e s  o f  t h e  s c h o o l  m u s ic  p r o g r a m ,  e m p h a s is  I s  p l a c e d  

u p o n  t h e  m e a n in g s  o f  t h e  v a r i o u s  n o t a t i o n a l  e l e m e n t s  o f  m u s i c .  

Much p r i n t e d  m u s ic ,  i s  u s e d  I n  t h e  t e a c h i n g  o f  v o c a l  m u s ic  

c l a s s e s ,  w h i l e  t h e  I n s t r u m e n t a l  m u s ic  p r o g r a m  d e p e n d s  f o r  I t s  

v e r y  e x i s t e n c e  u p o n  t h e  a b i l i t y  t o  r e a d  m u s i c a l  n o t a t i o n .

Im p ro v em e n t  i n  t h e  t e a c h i n g  o f  t h e  r e a d i n g  o f  m u s ic  

i s  v e r y  d e s i r a b l e . The s t a t e m e n t  i s  o f t e n  h e a r d ,  " I  c a n n o t  

r e a d  m u s i c . ” T he  s t u d y  o f  r e a d i n g  i s  one o f  many s k i l l s  

i n t r o d u c e d  i n  t h e  l i m i t e d  t im e  a l l o t t e d  t o  th e  s t u d y  o f  m u s ic  

b y  a n  a v e r a g e  s c h o o l  p r o g r a m .  The t i m e  s p e n t  i n  l e a r n i n g  t o  

r e a d  l i t e r a t u r e  f a r  s u r p a s s e s  t h a t  d e v o t e d  t o  r e a d i n g  m u s i c .

T h e  n e e d  f o r  im p r o v e d  m e th o d s  i n  t e a c h i n g  t h e  i n t e r p r e t a t i o n  

o f  m u s i c a l  n o t a t i o n  i s  w i d e l y  r e c o g n i z e d  I n  m u s ic  e d u c a t i o n .

A r e v i e w  o f  t h e  t e c h n i q u e s  o f  t e a c h i n g  t h e  r e a d i n g  o f  l i t e r a t u r e  

y i e l d s  p r o m i s e  t h a t  p a r a l l e l  m e th o d s  o f  i n s t r u c t i o n  i n  m u s ic  

may b e  d e v i s e d .
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In  b o th  th e  r ea d in g  o f  m usic and the r ea d in g  o f  

l i t e r a t u r e ,  p s y c h o lo g ic a l  a n a ly s is  s u g g e s ts  th a t span o f  

r e c o g n it io n  i s  an im portant f a c t o r  in  a ch iev em en t. For 

many y e a rs  sh o r t-e x p o su r e  apparatus has been  used  t o  stu d y  

r e c o g n it io n  sp an . In  c e r ta in  r e c e n t  p u b lic a t io n s  on r ea d in g , 

the u se  o f  such apparatus i s  recommended a s  a means o f  in c r e a s ­

in g  r e c o g n it io n  sp a n . T h is stu d y  r e p o r ts  an a ttem p t to  ap p ly  

such  a procedure to  in s t r u c t io n  in  rea d in g  m u sic .

G eneral p roced u re . — E xp erim en ta l and c o n tr o l  groups 

o f  ju n io r  and s e n io r  h ig h  sc h o o l p u p ils  were e s t a b l i s h e d  fo r  

p u rp oses o f  com parison . The ex p er im en ta l s u b je c t s  were g iv e n  

in s t r u c t io n  in  th e  read in g  o f  m usic by th e  u se  o f  m u sic a l u n i t s  

w r it t e n  i n  c o n v e n tio n a l n o ta t io n  and f la s h e d  on a  sc r e e n  fo r  a 

c o n tr o l le d  le n g th  o f  t im e . T h is t r a in in g  program was In ten d ed  

t o  d ev e lo p  in c r e a se d  span o f  r e c o g n it io n  on the p a r t  o f  th e  

s u b j e c t s .  The ta c h is t o s c o p ic  t r a in in g  was added to  the r e g u la r  

m usic program fo r  th e  ex p er im en ta l s u b j e c t s ,  th e  r eg u la r  p ro­

gram b e in g  I d e n t ic a l  f o r  ex p er im en ta l and c o n tr o l  gro u p s.

Achievem ent in  r ea d in g  m usic was m easured fo r  a l l  

groups b oth  b e fo re  and a f t e r  th e  p e r io d  o f  t r a in in g  o f  th e  

ex p er im en ta l g ro u p s•

A number o f  In stru m en ta l p la y e r s  were In clu d ed  in  

th e  ex p er im en t. For th e s e  p u p ils  an added measure o f  s ig h t  

r ea d in g  perform ance was d e v ise d  and a d m in is ter ed  b e fo r e  and 

a f t e r  t r a in in g  o f  th e  ex p er im en ta l grou p s.

D e r iv a t io n  o f  th e  problem . — In  th e  f i e l d  o f language  

r ea d in g  many tec h n iq u es  are  u sed  t o  improve r e a d in g . Among 

t h e s e ,  v a r io u s  t a c h is to s c o p ic  d e v ic e s  a re  in  u se  and have been
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t h e  b a s i s  f o r  c o n s i d e r a b l e  r e s e a r c h .  S t u d i e s  sh o w in g  t h e  

i m p o r t a n c e  c f  r e a d i n g  span, f o r  s u c c e s s  i n  r e a d i n g  l i t e r a t u r e  

l e a d  t o  a  c o n s i d e r a t i o n  o f  ? t e s h o i c u e  i n  t e a c h i n g  t h e  r e a d i n g  

o f  m u s ic  w h ic h  w i l l  d e v e l o p  t h e  r e a d i n g  s p a n .  O n ly  s l i g h t  

a t t e m p t s  o f  t h i s  s o r t  i n  m u s ic  e d u c a t i o n  a p p e a r  to  h a v e  b e e n  

made h e r e t o f o r e .  S u c h  s t u d i e s  a s  a r e  p e r t i n e n t  w i l l  b e  r e ­

p o r t e d  l a t e r .

S p e c i f i c  q u e s t i o n s  r a i s e d . —  T he  s t u d y  a t t e m p t s  t o  

a n s w e r  t h e  f o l l o w i n g  f u n d a m e n t a l  q u e s t i o n s :

. ( 1 )  What e f f e c t  h a s  t r a i n i n g  i n  r e c o g n i t i o n  o f

m u s i c a l  m a t e r i a l s  d u r i n g  s h o r t  e x p o s u r e s  u p o n  

s p a n  o f  r e c o g n i t i o n  i n  r e a d i n g  m u s ic ?

(2 )  W hat e f f e c t  h a s  s u c h  t r a i n i n g  u p o n  g e n e r a l  

a c h i e v e m e n t  i n  r e a d i n g  m u s ic ?

A s u b o r d i n a t e  q u e s t i o n  i n v o l v e d  i s :

How c a n  s i g h t  r e a d i n g  p e r f o r m a n c e  o f  i n s t r u m e n t a l  

p l a y e r s  b e  m e a s u r e d ?

L i m i t a t i o n s  o f  t h e  s t u d y . —  T he  s i g n i f i c a n c e  o f  t h e  

e x p e r i m e n t a l  r e s u l t s  may b e  l i m i t e d  b y  th e  f a c t  t h a t  t h e  t r a i n ­

i n g  p r o g r a m  w as  c a r r i - e d  on i n  o n l y  one s c h o o l .  T h r e e  h u n d r e d  

a n d  s i x t e e n  p u p i l s  s e r v e d  a s  s u b j e c t s .  T h i s  n u m b er i n c l u d e d  

t h i r t y - t w o  c l a s s  g r o u p s .  S i x  o f  t h e  c l a s s  g r o u p s  w e r e  com­

p o s e d  o f  i n s t r u m e n t a l  p e r f o r m e r s ,  t h e s e  n u m b e r in g  s e v e n t y - t w o  

p l a y e r s  i n  a l l .
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M a te r ia ls  for  t h i s  type o f  experim ent were a problem . 

Music p r in te d  on la n te r n  s l i d e s ,  s u ita b le  and a v a ila b le  for  

g e n e ra l use in  t h i s  type o f t r a in in g ,  was not ob ta in ab le  

com m ercia lly . A ll o f the s l i d e s  u sed  were made fo r  t h i s  s tu d y .

The achievem ent t e s t s  used  to  measure s k i l l  in  

music rea d in g  d id  n o t measure what was in c lu d ed  in  the t r a in ­

ing- m a te r ia l .  The t e s t s  o f f e r  a p ic tu r e  o f  m u sica l a b i l i t y  

in  a t r u ly  m u sica l s e t t in g ,  whereas the t r a in in g  was r e s t r i c t e d  

to  i s o la t e d  phases o f  m u sica l a b i l i t y .

A l im i t a t io n  was im posed by d e s ig n in g  a l l  m u sica l 

m a te r ia ls  used  in  th e  tr a in in g  le s s o n s  o f  th e  exp erim en ta l 

groups so th a t  th e  s in g le  fa c to r  o f  span o f r e c o g n it io n  in  

p e r ce p tio n  was em phasized . The m u sica l u n it s  in c lu d e d  in  

th e  tr a in in g  le s s o n s  com prised h a l f  n o te s  o n ly . Such a 

r e s t r i c t i o n  was co n sid er ed  n e c e ssa r y  i f  w id th  and gen era l 

o u t l in e  were to  r e c e iv e  prim ary n o t i c e .  The contour o f  

melody as a whole was s t r e s s e d ,  ra th er  than th e  v a r ia t io n  o f  

n ote  v a lu e s  in  p a r t ic u la r  rhythm s. No tr a in in g  in  rhythm  

p e r c e p tio n  was co n sid ered  a p o s s i b i l i t y ,  in  v iew  o f  the d e s ig n  

o f  th e  exp erim en t. The tr a in in g  m a te r ia ls  d id  n o t  in c lu d e  

any e lem en ts o f  n o ta t io n a l  in s t r u c t io n .  No c l e f  s ig n s ,  key 

s ig n a tu r e s , m eter s ig n a tu r e s ,  bar l i n e s ,  or a c c id e n ta ls  were 

in c lu d e d . The o n ly  use  o f  m u sica l n o ta t io n  made in  the ex ­

p er im en ta l le s s o n s  was in  the m a te r ia ls  f la s h e d  on th e  s c r e e n ,  

excep t in  th e  f i r s t  few le s s o n s  when the f la s h e d  n o te s  were 

matched w ith  m u lt ip le -r e sp o n se  m u sica l u n it s  on the resp on se  

s h e e t s .
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The e l i m i n a t i o n  o f  r h y t h m i c  e m p h a s i s  f r o m  th e  

t r a i n i n g  l i m i t e d  t h e  p o s s i b l e  a d v a n t a g e  o f  t h e  e x p e r i m e n t a l  

g r o u p s  w hen  r e a d i n g  m u s i c a l  m a t e r i a l s .  T h e r e  w as n o  i n d i c a ­

t i o n  o f  r h y t h m  e i t h e r  i n  t h e  n o t a t i o n  u s e d  o r  i n  t h e  s o u n d i n g  

o f  t h e  m u s i c a l  g r o u p s  f l a s h e d  o n  t h e  s c r e e n .

I t  w as d i f f i c u l t  t o  m e a s u r e  a c h i e v e m e n t  i n  r e a d i n g  

m u s ic  f o r  m o s t  o f  t h e  g r o u p s  o f - p u p i l s ,  s i n c e  t h e s e  p u p i l s  

c o u l d  n o t  p e r f o r m  I n d i v i d u a l l y  i n  s i g h t  r e a d i n g .  . The i n ­

s t r u m e n t a l  p l a y e r s ,  on  t h e  o t h e r  h a n d ,  w e re  o b j e c t i v e l y  

m e a s u r e d  i n  r e a d i n g  p e r f o r m a n c e .  No s t a n d a r d i z e d  p r o c e d u r e  

was f o u n d  f o r  m e a s u r i n g  t h e  e t h e r  p u p i l s  i n  v o c a l  p e r f o r m a n c e .

T h i s  f a c t  l i m i t e d  t h e  m e a s u r e m e n t  o f  t h e  r e a d i n g  o f  m u s ic  

b y  t h e  n o n - i n s t r u m e n t a l  p e r f o r m e r s  t o  one  t y p e  o f  e x p r e s s i o n  

i n  a  s t a n d a r d i z e d  r e a d i n g  a c h i e v e m e n t  t e s t  I n  m u s i c .  T h i s  

t e s t  d i d  n o t  r e q u i r e  a n y  s i n g i n g  o r  o t h e r  m u s i c a l  r e s p o n s e s  

b y  t h e  s u b j e c t s .

A l i m i t a t i o n  i n  t e c h n i q u e  w as f o u n d  i n  t h e  a t t e m p t  

t o  e s t i m a t e  v a r i a t i o n  I n  t h e  s p a n  o f  r e c o g n i t i o n  o f  t h e  s u b j e c t s .  

I t  -was f o u n d  n e c e s s a r y  t o  a s s u m e  t h a t  s p a n  o f  r e c o g n i t i o n  was 

b e i n g  d e v e l o p e d  w hen m a t e r i a l s  o f  i n c r e a s i n g  l e n g t h  a n d  d i f f i c u l t y  

w e re  f l a s h e d  on  t h e  s c r e e n  a n d  th e  m ean s c o r e s  o f  r e s p o n s e s  

m a i n t a i n e d  im p r o v e m e n t .

A s s u m p t io n s  r e c o g n i z e d . —  N o t a l l  p u p i l s  i n  g e n e r a l  

m u s ic  c l a s s e s  o f  s c h o o l s  a r e  i n t e r e s t e d  i n  m u s i c .  P r o b a b l y  

f e w e r  p u p i l s  a r e  i n t e r e s t e d  i n  r e a d i n g  m u s i c ,  e v e n  t h o u g h  

l i s t e n i n g  may b e  a  p l e a s u r e . -  To make t h e  s t u d y  o f  g e n e r a l
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v a lu e ,  p u p ils  o f  very  l im it e d  r ea d in g  a b i l i t y  in  m usic were 

in c lu d e d  'in-lthe:-.experim ental groups as w e l l  as o th e r s  who 

showed some o r ig in a l  read in g  s k i l l .  I t  was n e c e ssa r y  to 

assume th a t  a l l . t h e  s u b je c ts  were I n te r e s te d  in  improvement 

o f  read in g  s k i l l .  The le s s o n s  g iv en  w ere , by n atu re  o f  the  

d e s ig n  o f  th e  s tu d y , r a th er  form al and d i f f i c u l t  fo r  the 

s u b j e c t s .  ■ . -

A l l  p u p ils  were encouraged to  sco re  a s -w e l l  as 

p o s s ib le  on a l l  t e s t s  u sed  and in  a l l  tr a in in g  l e s s o n s .  Ho 

a c tu a l  g ra d in g  o f  accom plishm ent in  read in g  music, was ever  

u sed  on r e p o r t  card s o f  th e  p u p i l s .  I t  was assumed t h a t  a l l  

s c o r e s  were v a l id  m easures o f  th e  s k i l l s  in v o lv e d . No reason  

was n o t ic e d  fo r  any oth er  assu m p tion .

The in stru m en ta l p la y e r s  m easured in  r ea d in g  music 

in  the stu d y  were a ls o  r e c o g n iz e d  as p r e s e n t in g  v a r io u s  s ta g e s  

o f  I n t e r e s t  i n  m usic accom plish m en t. A l l  were assumed to  r e a c t  

to  the v a r io u s  perform ance t e s t s  in  a way to  y i e ld  a tru e  

m easure o f  s k i l l .  I t  was r e c o g n iz e d  th a t  th e  in d iv id u a l  p e r ­

form ance t e s t s  o f  the in s tr u m e n ta l is t s  in tro d u ced  th e  elem ent 

o f  n erv o u sn ess  over su ch  a s i t u a t i o n .  A l l  o f  the p la y e r s  had 

perform ed o f te n  p r e v io u s ly , how ever, f o r  th e  ex p er im en ter . No 

rea so n  was n o ted  fo r  th e  r e a c t io n s  o f  the s u b je c ts  to  vary  

becau se  o f  th e  emphasis by th e  e x p er im en ter . A l l  m easurements 

were made In  th e  same manner and were o b j e c t iv e ly  rec o rd ed .

V alue o f  th e  s tu d y . — T h is stu d y  i s  a prim ary in v e s ­

t i g a t i o n  o f  a l im ite d  problem  in  th e  te a c h in g  o f  m u sica l

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



8

n o ta t io n . Very l i t t l e  r e se a r c h  has been rep o rted  in  t h i s  

a r ea . The m ethodology o f  music te a c h in g  needs exp erim en ta l 

tre a tm en t. The f i e l d  o f  m echanical a id s  used  in  tea ch in g  

read in g  i s  one of c o n tr o v e r sy . T his stu d y  p rov id es ev id en ce  

on the advantages and l im i t s  o f  th e  use o f  a ta c h is to s c o p ic  

d e v ice  in  a g e n e ra l program fo r  te a c h in g  the read in g  o f m usic .

The stu d y  prom ises to  promote o b je c t iv e  com parison  

o f  r ea d in g  perform ance by m u s ic ia n s . The read in g  in d ex  e s ­

ta b l is h e d  by the in stru m en ta l perform ers may a s s i s t  fu tu re  

work in  t h i s  type o f m easure. V a lid  m easures o f read ing  

s k i l l  in  music must u l t im a te ly  be based  on a perform ance  

s k i l l  r a th e r  than on a r e a c t io n  s k i l l ,  as measured tod ay .

As a stu d y  o f  t r a n s fe r  o f  t r a in in g ,  th is  in v e s t ig a ­

t io n  makes a minor c o n tr ib u tio n  to g e n e r a l p s y c h o lo g ic a l  

l i t e r a t u r e .  L i t t l e  ev id en ce  in  th e  f i e l d  o f  music r e la t e s  

to  t r a n s fe r  o f  t r a in in g .

P lan  o f  th e  s tu d y . — Chapter I p r e se n ts  a sta tem en t  

of the problem , and o f  th e  s ig n if ic a n c e , ,  the l im i t a t io n s ,  and 

the v a lu e s  o f  th is  in v e s t ig a t io n .  Chapter I I  a n a ly zes  r e la te d  

s tu d ie s  both  in  the f i e l d  o f  g e n e r a l read in g  of l i t e r a t u r e  

and in  th a t o f  the read in g  o f  m u sic . Chapter I I I  d e sc r ib e s  

th e  procedure o f  t h is  exp erim en t. The exp erim en ta l d e s ig n ,  

ch o ice  of s u b je c t s ,  t r a in in g  l e s s o n s ,  and v a r io u s  c r i t e r ia  o f  

achievem ent are e x p la in e d . Chapter IV p r e se n ts  the r e s u l t s  

o f th e  t r a in in g  le s s o n s  for the exp erim en ta l group. The data  

on developm ent o f  span o f  r e c o g n it io n  are in c lu d e d . Chapter V
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compares achievem ent in  read in g  music by th e  exp erim en ta l 

and c o n tr o l grou p s. The d ata  are  f i r s t  e v a lu a te d  on the 

b a s is  o f  th e  sm all sam ple te c h n iq u e . R e su lts  are a l s o  com­

p ared , se c o n d ly , in  term s o f the mean sc o re  d if f e r e n c e  of 

the grou p s. The in d ex  o f s ig h t-r e a d in g  perform ance, o r ig in a te d  

for  th is  s tu d y , i s  u sed  in  com paring th e  reading perform ance  

o f  the in stru m en ta l p la y e r s .  Chaper VI p ro v id es  a g e n e r a l  

summary, and in c lu d e s  sta tem en ts  on c o n c lu s io n s , a p p l ic a t io n s ,  

and recommended in v e s t ig a t io n s .
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CHAPTER I I

RESEARCH IN READING EMPHASIZING. SPAN OP RECOGNITION

In tr o d u c tio n

T h is ch ap ter  p r e s e n ts  an overv iew  o f  major r e se a r c h  

d e a lin g  w ith  span o f  r e c o g n it io n  in  r e a d in g . The f i r s t  

s e c t io n  o f  the ch ap ter  rev iew s r e se a r c h  in  the read in g  o f  

l i t e r a t u r e ,  w h ile  the l a t t e r  p o r t io n  d ea ls  w ith  r e se a r c h  in  

r ea d in g  m u sic .

R esearch  in  R eading L ite r a tu r e

R e la t io n s h ip  o f  th e  problem  to  resea rch  in  rea d in g  

l i t e r a t u r e . — R esearch in  r ea d in g  l i t e r a t u r e  c o v ers  a wide 

f i e l d ; 1 A sm a ll p o r t io n  o f t h i s  work r e l a t e s  to  th e  span o f  

r e c o g n i t io n .  T h is stu d y  a ttem p ts  to  u se  a tech n iq u e  borrowed  

from the f i e l d  o f  method in  te a c h in g  th e  read in g  o f  l i t e r a t u r e ,  

in  a p p l ic a t io n  to  te a c h in g  the read in g  o f  m u sic . The problem  

o f  th e  developm ent o f  span o f  r e c o g n it io n  i s  th e  common ground  

fo r  t h i s  stu d y  and g e n e ra l r ea d in g  r e s e a r c h . R esearch on span  

o f r e c o g n it io n ,  b o th  in  g e n e r a l rea d in g  and in  read in g  m u sic , 

i s  a c c o r d in g ly  rev iew ed  b r i e f l y .

Meaning o f  span o f r e c o g n i t io n . — In r e se a rc h  d evoted  

to  read in g  th e r e  i s  con stan t r e fe r e n c e  to  th e  Im portance o f  the  

span o f  r e c o g n it io n  in  the rea d in g  p r o c e s s .  A c le a r  e x p la n a tio n

1
.■ W ill ia m s . Gray, “R e a d in g ,“ E n cy c lo p ed ia  o f  E d u ca tio n a l  

R esearch , pp . 8 9 1 -9 2 6 . E d ite d  by W alter S . Monroe. P repared
under, a u sp ic e s  o f  tbs American E d u ca tio n a l R esearch A s s o c ia t io n .  
New York: M acm illan C o ., 1 9 4 1 .

b 10
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2- o f  the meaning o f span o f  r e c o g n it io n  i s  g iven  by San d iford :

The span o f  r e c o g n it io n  i s  th e  amount th a t can be 
grasp ed  in  a s in g le  a t t e n t io n  sp an . ..T h e  span o f  c le a r  p e r ­
c e p tio n  i s  th e  amount th a t  can be seen  a t. a s in g le  g la n c e ,  
and must be d is t in g u is h e d  from the span o f  r e c o g n it io n . . .T h e  
span o f  c le a r  p e r c e p tio n  i s  in h e r it e d  ana can not be a l t e r e d . . .  
The span o f  r e c o g n it io n  i s  always sm a ller  than th e  span of 
c le a r  p e r c e p tio n . O bservers can  se e  more than th ey  can id e n t i f y .

3R esearch on span o f  r e c o g n i t io n . — Gray found an

in c r e a se  i n  r e c o g n it io n  span through s u c c e s s iv e  sc h o o l g r a d e s .
4T h is f a c t  was v e r i f i e d  by T in k er , who found an in c r e a se  in

r e c o g n it io n  span, from age fo u r  to~ fo u r te e n , w ith  l i t t l e  in c r e a se

a f t e r  fo u r te e n  y ea rs o f  age was rea ch ed .

Gray^ found th a t  th e  span o f  r e c o g n it io n  might be

im proved I f  tr a in in g  was undertaken  e a r ly  enough. Emphasis

i s  p la c ed  on c a r e fu l  c h o ic e  o f  read in g  m a te r ia ls .  M atu rity

and p r a c t ic e  b r in g  an in c r e a s e  in  the sp an . The im portance

o f  p e r ip h e r a l v i s i o n  in  langu age rea d in g  i s  e m p h a s iz e d ..
6

B u sw ell a l s o  n o te s  the e y e - v c ic e  span to  be g e n e r a l ly  f u l l y  

d evelop ed  by grade f i v e  and r eco rd s  the s ta g e s  o f  growth o f

2
P eter  S a n d ifo rd , E d u ca tio n a l P sych ology: An

O b je c tiv e  S tudy, p . 3 3 6 . New York: Longmans, Green and C o ., 1930.

3C laren ce Truman Gray, D e f ic ie n c ie s  in  Reading A b i l i t y , 
p . 8 9 . E oston: D. C. Heath and C o ., 1922,

4M iles A. T in k er , " V isual A pprehension and P er ce p tio n  
in  R ea d in g ,” P sy c h o lo g ic a l  B u l l e t in , 26 (March, 1 9 2 9 ) , 2 2 3 -4 0 .

5
C laren ce T. Gray, op. c i t . ,  p . 90 .

6
G. T. B u sw e ll, Fundamental Reading H a b its: A Study

o f  T h eir  Developm ent, p . 2 8 . Supplem entary E d u ca tio n a l Monc- 
grap h s. No. 2 1 .~ C hicago: The U n iv e r s ity  o f  Chicago P r e s s ,  1922 .
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the span o f  r e c o g n it io n . The read ing r a te  and the e y e -v o ic e

span, are shown to  in c r e a se  to g e th e r . The p ercep tu a l demands

o f mature read in g  are found to  he s a t i s f i e d  with a pause

d u ra tio n  o f  one f i f t h  o f  a secon d .

Tinker a l s o  r ev iew s  th e  s tu d ie s  on span of p e r c e p tio n

and f in d s  s e v e r a l in v e s t ig a t o r s  to  n o te  a c o r r e la t io n  of .50

to  „70 between span o f  p e r ce p tio n  and a b i l i t y  to  sco re  on r ea d -
7

ing  t e s t s .  As a summary o f  th e se  rev iew s i t  i s  s t a t e d  th a t;

The span o f v i s u a l  apprehension  for c e r ta in .t y p e s  
o f  m a ter ia l i s  an im portant determ inant o f  read ing a b i l i t y .

■ Reading im provem ent. — Some v a r ia t io n  i s  found in

the o p in io n s  regard ing  the knowledge of the im portance of eye

movement e x e r c is e s  and the method to  be used  in  im proving
Q

read in g  s k i l l .  Pordyce b e l ie v e s  th a t:

Improvement l i e s  in  the ' f i e ld  of c o r r e c t in g  f a u l t y  
m otor-eye h a b i t s ,  fo r  we have found th a t  a s ' th e .  eye i s  tr a in e d  
to  grasp  la r g e r  and la r g e r  u n i t s ,  the p e rcep tu a l span in c r e a se s  
a t  a corresp ond ing  r a t e .

T h is  v iew  would Im ply th a t  eye-movement e x e r c is e s

g iv e  in c r e a se d  p e r c e p tu a l span. This b e l i e f  i s  opposed by
9

E o llin g w o rth , who b e l ie v e s  th a t  th e re  are  p e r ce p tio n  h a b its  

7M iles A. T in k er , op. c l t . ,  p . 239 .
3C harles P ordyce, " T esting  the E f f ic ie n c y  in  R ea d in g ,” 

A ddresses and p roceed in gs o f  the N a tio n a l E ducation  A s s o c ia t io n ,
55, pp. 3 1 8 -2 1 . W ashington: N a tio n a l E ducation A s s o c ia t io n , 1917.

9L eta E o llin g w o rth , S p e c ia l  T a len ts  and D e fe c t s , p . 61. 
New York: The Macmillan C o ., 1925 .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1 3

which a f f e c t  read in g  e f f i c i e n c y  but ^sep arates . th e se  p ercep tion , 

h a b its  e n t i r e ly  from the s u g g e s t io n  th a t  th ey  are eye-movem ent 

h a b i t s .

W itty  and K opel s t a t e ;  10

R esearch has dem onstrated  th a t  improvement in  eye 
movement occu rs when read in g  g a in s  are: produced by rem ed ia l 
programs which make nc d ir e c t  a tta ck  upon f a u l t y  eye movement. 
In  f a c t ,  eye-movement t r a in in g  in  i t s e l f  has been shown to  
y ie ld  no a p p rec ia b le  g a in  in  read ing a b i l i t y . ..T h e  assum ption  
th a t e f f e c t i v e  rea d in g  may be a ch iev ed  by p h o n e tic  d r i l l s ,  
eye e x e r c i s e s ,  or o th er  p a r t - d e v ic e s ,  n e g le c t s  th e  f a c t  t h a t  
in t e r e s t  and need sh ou ld  be d eterm in an ts o f  m ethod.

Horn s t a t e s  the m ost extreme v iew ; ^

The c la ssroom  teach er  n eeds t o  be concerned  w ith  
movements of th e  ey es l i t t l e  more than  w ith  the movements o f  
th e  bones o f  the in n er  e a r .

12Bond p la c e s  the emphasis upon a d i f f e r e n t  p o in t .  

F a u lty  eye movements are view ed as a r e s u lt  of i n a b i l i t y  to  

read  the m a te r ia l.  The problem  i s  recommended as one of 

c o r r e c t in g  poor read in g  tech n iq u es  o f  w hich f a u l t y  eye move­

ments are a r e s u l t . .

Whether th e  improvement in  read ing e f f i c i e n c y  through

in c r e a se  o f  p ercep tu a l span I s  a problem  o f  eye-movement h a b its
“1

or n o t , Brooks n o te s  th a t ;

^  Paul W itty  and David K opel, Reading and the Educa­
t i v e  P r o c e s s , pp . 1 7 -1 8 . [B o sto n :.. Ginn and C o ., 1939 .

E rn est Horn, Methods o f  I n s tr u c t io n  in  the S o c ia l  
S tu d ie s , pp . 2 0 1 -2 . New York; C harles S c r ib n e r 's  Son s, 1937.

12 Guy L. Bond, and Eva Bond, D evelopm ental Reading
in  High S c h o o l, p . 7 2 . New York; The M acm illan C o ., 1941 .

13 F . D. B rooks, The A p p lied  P sych ology  of R ead ing ,
p . 3 2 . New York; D. A ppleton  and C o ., 1926 .
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The a b so lu te  span as m easured t a c h i s t o s c o p ic a l ly  
i s  n o t used  in  read ing. The r ea d in g  span i s  su b je c t  to t r a in ­
in g  to  more n e a r ly  i t s  p h y s io lo g ic a l  l i m i t .

T his p o in ts  th e  d ir e c t io n  o f  the program to  be
14

fo l lo w e d , f o r ,  as Brooks s t a t e s  fu r th e r :

The t a c h is to s c o p ic  span i s  th e  p h y s io lo g ic a l  l im it  
d eterm in in g  th e  upper l e v e l s  o f  rea d in g -sp a n  d evelop m en t.

T a c h is to sc o p ic  read in g  p r a c t i c e . —■ Weber ^  has used  

. t a c h is to c o p ic  e x e r c is e s  .w ith  c o l le g e  s tu d e n ts . P r a c t ic e  was 

g iv e n  in  id e n t i f y in g  form s, in  read ing se n se  and nonsense  

m a te r ia ls ,  and in  resp on d in g  to  t r u e - f a l s e  s ta te m e n ts . A 

r e s id u a l  g a in  in  the exp erim en ta l group o f  fo u r  p er  cent in  

read in g  com prehension and tw e n ty -fo u r  per cen t in  read in g  

sp eed  was n o te d . R e su lts  a ls o  were n o ted  showing the p e r ­

s i s t e n c e  o f  su ch  improvements w ith  the p a ss in g  o f  t im e . The 

b e s t  m a te r ia ls  and p roced u res fo r  p r a c t ic e  work are g iv e n .  

R e la t io n s  betw een im p r o v a b ility , g e n e r a l i n t e l l i g e n c e ,  and

i n i t i a l  rea d in g  speed  are a ls o  s t a t e d .
i sRobinson a ls o  has r e p o r te d  an experim ent w ith  

c o l l e g e  freshm en in  w hich t r a in in g  was g iv e n  in  read in g  phrases  

shown fo r  sh o r t  e x p o su r e s . The s e l e c t io n s  u sed  were typed  in  

sh o r t se p a r a te  p h rases g r a d u a lly  in c r e a s in g  in  le n g t h .  Reading

14 rb id -»  P- 4 4 .
15 C. C. Weber, ttThe Use o f  T a c h is to sc o p ic  E x e r c ise s  

in  the Improvement of R eading S p e e d ,” P s y c h o lo g ic a l  B u l l e t in , 
34 (O ctob er, 1 9 3 7 ) , 5 5 3 -5 4 .

X 6 F ran cis P . R obinson, "An Aid fo r  Improving Reading 
R a te ,” Jou rn a l o f  E d u cation a l R esearch , 27 (February,, 1 9 3 4 ), 
4 5 3 -5 .
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from normal l i t e r a t u r e  was in te r s p e r se d  w ith th e  ta c h is to s c o p ic  

t r a in in g .  The r a te  of read in g  speed  in c r e a se d  f i f t y - e i g h t  

p er cent and th e  com prehension accu racy f i v e  per c e n t .

The g a in s  were, due to  the fo llo w in g  f a c to r s :

(1) S ix ty -tw o  per cent in c r e a se  in  the w id th  o f  

f i x a t io n  (sp an  o f  r e c o g n it io n ) .

(2 ) F iv e  per cen t r ed u c tio n  in  d u ra tio n  of f i x a t io n s .

(3 ) S ix ty - s e v e n  per cen t r e d u c tio n  in  the number 

o f  r e g r e s s io n s .

The r e s u l t s  show th a t  rea d in g -sp a n  improvement was 

a primary cause o f  th e  g a in s  in  r a t e .  The s u b je c t s  improved  

in  p e r c e iv in g  words a t . a g la n c e , red u c in g  the number o f  

f i x a t i o n s .  An irp ro v ed  eye-movement rhythm was n o ted  w ith  

more cons tan t forw ard movement o f  th e  eyes and- few  lon g  

f i x a t io n s .

I t  was a ls o  n o ted  th a t  the average read ing span o f  

th e  exp erim en ta l groups rep re sen ted  on ly  fo r ty -o n e  per cen t  

o f  th e ir  p e r c e p tu a l span. The span o f  p e r c e p tio n  in  t a c h i s ­

to sc o p ic  rea d in g  was n o ted  to  be about tw ic e  th a t  o f  normal 

r e a d in g . Only in  e x c e p t io n a l c a se s  cou ld  the read er  a p p ro x i­

mate in  normal rea d in g  th e  p e r ce p tu a l span o f  ta c h is to s c o p ic  

r e a d in g .

H arris  r e f e r s  to  narrow span of r e c o g n it io n  as a 

common cause o f  s lo w n ess In r e a d in g . T h is narrow span i s  

shown to  be the r e s u l t  u s u a l ly  o f e x c e s s iv e  o r a l read in g  and 

d r i l l  on p h o n e tic  a n a ly s i s .  The recommended p r a c t ic e  I s
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1 7d e sc r ib e d  as fo l lo w s :

The b e s t  k ind  o f  p r a c t ic e  fo r  broadening th e  rec o g ­
n i t io n  span i s  to  g iv e  tr a in in g  in  th e  r e c o g n it io n  o f  words 
and sh o rt phrases as u n i t s ,  by means o f  t a c h is to s c o p ic  exposure  
or f la s h  ca rd s..,.T h e  tim e o f  exposure, must be l e s s  th an  a h a l f  
second so as to  p reven t more than one lo o k  a t  th e  w o r d .. .

F urther in s tr u c t io n s  are g iv e n  for  p roced ures in  

tea ch in g  rea d in g  by means o f speed  d e v ic e s .  ^

When f la s h e d  exp osu res are used  as a method fo r  im­
p roving  sp eed  o f  word r e c o g n it io n , th e r e  i s  a p o s s i b i l i t y  th a t  
the s k i l l  a c q u ir e d - in  r e a d in g  tb s cards may not ca rry  over to  
the rea d in g  o f the same wards in  con n ected  m a t e r ia l . . .T h is  
can be avo id ed  by g iv in g  connected  read in g  d r i l l  a f t e r  the  
f l a s h  card  d r i l l  u s in g  th e  same words.

19H arris a ls o  comments on the use o f  the m etrono- 

sco p e , a machine fo r  sy s te m a tic  sh o rt exp osu res o f  words or 

p h rases a t  reg u la r  in t e r v a ls  and in  a . l e f t - t o - r i g h t  seq u en ce , 

by o b serv in g  th a t th e  f ix e d , speed o f  the machine may be a , 

draw -back, s in c e  good rea d ers vary in  a b i l i t y .

H arris c o n s id e r s  m o tiv a tio n  o f im portance in  the
' ■ " 20t r a in in g  program. He s t a t e s :

E xperim ental ev id en ce  in d ic a te s  th a t  m o tiv a ted  
p r a c t ic e  produces as much improvement in  r a t e  of rea d in g  as 
programs o f  eye tr a in in g  do, w h ile  i t  has a somewhat more 
favorab le  e f f e c t  on com prehension.

17 A lb ert J . H a rr is , How to  In crea se  Reading A b il i ty ,
Hew York: Longmans, Green and C o ., 1^40.

18 I b i d . , p . 265 .
19

I b i d . , p . 2 8 8 .

20 I b i d . , p . 2 96 .
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Many in v e s t ig a t o r s  recommend th e  u se  o f  f l a s h  cards  

or such d e v ic e s  fo r  sh o rt exposure d r i l l s  as th e  one u t i l i z e d  

in  t h i s  .s tu d y . :
21  ■D u r r e ll ' recommends the use of sh o rt exposu re  

d e v ic e s ,  such th a t  th e  c h i ld  has j u s t  one lo o k  a t  th e  word.

The tim e o f p r e s e n ta t io n  o f  t a c h is to s c o p ic  m a te r ia ls  i s  su g-. 

g e s te d  as o n e -h a lf  secon d . T his seems a lo n g  exposure in  th e  

l ig h t  o f  o th er  s t u d ie s , w hich w i l l  be d is c u s s e d  la t e r  in  con ­

n e c t io n  w ith  th e  procedure o f  th is  ex p erim en t.

The use o f  la n te r n  s l i d e s  i s  a l s o  su g g e s te d  by 
22D u r r e l l .  A program s im ila r  to  th a t  a ttem p ted  in  t h i s  

stu d y  i s  o u t lin e d  fo r  read in g  p r a c t ic e .

McBroom recommends the use  o f  th e  m etronoscope...
23T his w r ite r  s t a t e s :

G reater improvement in  m ech an ica l read in g  s k i l l s  
occu rs in  g iv en  p e r io d s  o f time among p u p ils  who. have been  
tr a in e d  w ith  the m etronoscope than w ith  p u p ils  who have not 
had t h i s  t r a in in g .

A l im i t a t io n  o f  the m etronoscop e• i s  a lso  s ta te d :  ^

Comprehension o f  w r it te n  m a te r ia ls  does n o t a lw ays

21
D onald D. D u r r e ll ,  Improvement o f  B asic  Reading  

A b i l i t i e s , p . 1 7 8 . New York: 'World Book C o ., 194(57 ' : * '
22 i b i d . ,  p .  190 .

^ Maude McBroom and O th ers, Newer P r a c t ic e s  in  
Reading in  the E lem entary S ch o o l, pp . 4 2 -5 . S ev en teen th  Yearbook 
o f  the N a tio n a l E lem entary P r in c ip a l ,  V o l. 1 7 , No. 7 .  'W ashington,
D. C .: N a tio n a l E ducation  A s s o c ia t io n , 1938 .

24 Maude McBroom, op . o l t . , p .  50 .
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Improve in  p r o p o r tio n  t o  improvement In  th e  m echanics of 
rea d in g  perform ance as a r e s u lt  o f m etronoscopic t r a in in g .  
D r i l l s  do n ot r e s u l t  in  a d ecrea se  in  a b i l i t y  to  comprehend 
what i s  read , but com prehension improvement i s  r e l a t i v e l y  
s l i g h t .

The f la sh m e te r , m anufactured by th e  K eystone View 

C o ., M e a d sv ille , P a .,  was used  as a c o n tr o l d e v ice  in  th is  

s tu d y . 'The m er its  o f  t h i s  equipment are l i s t e d  as fo l lo w s  by 

McBroom:

The fla sh m e ter  may be used  fo r :

(1) M easuring w id th  o f  r e c o g n it io n  span.
(2) T e s t in g  speed  o f  p e r c e p t io n .
(3) Checking fo r  accu racy  d u rin g  quick p e r c e p t io n .
(4) D e te c t in g  f a u l t y  rea d in g  h a b its  such as head  

movement, l i p  movement, and v o c a l iz a t io n .

P rev en tiv e  v a lu e s  are l i s t e d  for  th e  f la sh m e ter .

The d e v ic e  i s  c la im ed  to  p reven t r e v e r s a l s , to  p reven t lack  

o f  i n t e r e s t ,  t o  preven t f a i lu r e s ,  and to  h e lp  d isc o v e r  

p o t e n t ia l  rea d in g  f a i l u r e s .

I t  i s  fu r th e r  s t a t e d ,  how ever, t h a t  r esea rch  s t i l l  

has to  determ ine a d eq u a te ly  a l l  o f  the v a lu e s  o f th e  equipm ent 

and a l s o  to  a s c e r ta in  how i t  may be u sed  fo r  the g r e a te s t  

b e n e f i t  o f  c h ild r e n  le a r n in g  to rea d .

The u se  o f ta c h is to s c o p ic  d e v ic e s  i s  recommended 

fu r th e r  because the p u p il  must r e c o g n iz e  th e  p r in te d  sym bols 

 ̂ I n s t a n t ly ,  and comprehend s p e c i f i c  m eanings q u ic k ly  and

c o r r e c t ly .  F u rth er , i t  i s  shown th a t  th e  p u p il must a s s im ila t e  

th e  s p e c i f i c  m eanings, In te g r a t in g  and in te r p r e t in g  them In  

order th a t  he may d eve lop  com prehension.

2 5 Maude McBroom, op. c i t . , p .  41- ..............- .........  - *  '  -  o
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The fo l lo w in g  sta tem en t em phasizing rea d in g  speed
26i s  g iven ;

I f  read in g  speed i s  g o o d # e f fe c t iv e n e s s  depends on . 
com prehension. I f  com prehension i s  good, e f f i c i e n c y  depends 
on sp eed .

27C ole recommends a rem ed ia l program in  phrase  

reading, which was c lo s e l y  p a r a l le le d  In t h i s  s tu d y . A 

la n te r n  s l i d e  p r o je c to r  i s  used  w ith  s l i d e s  prepared  by 

ty p in g  words and p h rases on tran sp aren t c e l lu l o id  by th e  use  

o f ra d io  m ats. The m a te r ia ls  in c r e a se  in  le n g th  g r a d u a lly  

from f i v e  to  e ig h t  l e t t e r s  and f i n a l l y  to  tw e lv e  l e t t e r s  on 

a s l i d e .  , A darkened room w ith  a sc r e e n  i s  u t i l i z e d .

A l l  o f t h i s  i s  very s im ila r  to  th e  tech n iq u e  o f  th e  

p resen t exp erim en t. Exposure, how ever, i s  made in  the Cole 

procedure by quick rem oval and rep lacem ent o f the d u st cap 

o f th e  p r o je c to r ,  a lth ou gh  a sh u tte r  i s  recommended. A 

sh u tte r  was used  by th e  exp erim en ter In t h i s  s tu d y .

I t  i s  in t e r e s t in g  to  n o te  th a t  Cole recommends 

th a t  p r a c t ic e  l a s t  not over ten  m in u tes, a r e s t r i c t i o n  a lso  

observed  in  t h i s  stu d y .

A fe a tu r e  in  the procedure d e sc r ib e d  by C o le , 

d if f e r e n t  from th a t in  th e  p r e se n t  s tu d y , i s  the con tin u ed  

exposure o f  a f u l l  paragraph o f  w r it in g  u n t i l  a l l  p u p ils  

f i n a l ly ,  read the example .

26•Maude McBroom, op. c l t . ,  p . 4 1 .
27L u e lla  C o le , The Improvement of  Reading, pp. 1 0 7 -1 0 . 

New York; Farrar and R inehart I n c . ,  1 5 3 8 .'
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C ole summarizes th e  p o s s i b i l i t i e s  o f  improvement . 

o f read in g  speed th u s: 23

. The speed  of. r ea d in g  can be m arkedly in c r e a se d  w ith ­
out l o s s  o f  com p rehension:i f  one i s  w i l l i n g  to take th e  reason ab le  
p r e c a u tio n  o f b eg in n in g  w ith  m a te r ia l th a t i s  e a sy  and I n t e r e s t ­
in g  and o f g iv in g  each c h i ld  th e  typ e o f d r i l l  he needs m ost.

From the p reced in g  paragraphs, i t  appears th a t  much 

h e lp  may be ex p ected  from th e  u se  o f  m echan ica l d e v ic e s  fo r  

a s s i s t i n g  th e  tr a in in g  o f  r e a d in g . However, G a t e s , 29 In  a 

stu d y  on the use o f  f la s h  c a r d s , c a u tio n s  a g a in s t  g r e a t e x ­

p e c ta t io n s  for  the r e s u l t s  o f  such d e v ic e s .  The statem en t i s

made th a t  tr a in in g  w ith  f la s h -c a r d  e x e r c is e s  r e s u l t s  in

In crea sed  span o f ap p reh en sion , In cr ea sed  sp eed  of p e r c e p t io n ,  

and more e f f e c t i v e  eye movements o n ly  as lon g  as f l a s h  card s  

are u se d . The evidence: in d ic a te s  th a t th e s e  d e s ir a b le  h a b its  

do n o t tr a n s fe r  to  a c tu a l  reading in  the d egree  su g g es ted  by 

the ad voca tes of f la s h  c a rd s . The h a b its  d eve lop ed  are im­

bedded in  a s i t u a t io n  more or l e s s  d i s t i n c t  from th a t  o f  

r e g u la r  r ea d in g .
30G ates p o in ts  out th a t  I t  sh o u ld  not be concluded

th a t  :_noth±hg; but u n d ir ec ted  p r a c t ic e  Is  needed to  secu re

l u e l l a  C o le , op , c i t . ,  p . 120 .

29
Arthur I .  G ates, "F unctions o f  F lash  Card E x e r c is e s  

In  R eading, An E xperim ental S tu d y ,"  T eachers C o lle g e  R ecord, 2V 
(1 9 2 5 ) , 3 1 1 -527 .

30
I b id . ,. p .  328 . •; co . . . .
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sp eed  in  r e a d in g . He adds th a t  f la s h  d e v ic e s  may he u s e f u l  

in  t h e ir  own r ig h t ,  fo r  exam ple, in  th e  developm ent o f i n t e r e s t .

I t  was n o t ic e d  during th e  p r o g r e ss  o f  the p resen t  

stu d y  th a t  co n sid er a b le  i n t e r e s t  seemed t o  he d is p la y e d ,  

p a r t ic u la r ly  among the In stru m en ta l p la y e r s  in c lu d e d  in  the 

ex p er im en ta l group . Some p u p ils  commented about the tr a in in g  

a f t e r  c o n sid era b le  tim e  had e la p s e d . These p la y e r s  were q u ite  

in t e r e s t e d  in  d ev e lo p in g  read in g  s k i l l .

B u sw ell c o n s id e r s  the s ta g e  o f  developm ent o f  g r e a t
31im portance in  e s t a b l i s h in g  proper a p p l ic a t io n  of e x e r c i s e s .

Where sh o r t exposure e x e r c ls e s  have been  t r i e d  a t  
th e  proper s ta g e  o f  developm ent improvement has o c c u r r e d .. .The 
p r in c ip a l  d i f f i c u l t i e s  w hich have been en cou n tered  seem to  
have been  due to  la ck  o f  a p p lic a t io n  o f  the e x e r c is e s  a t  the 
proper s ta g e  o f  developm ent or to  la ck  o f  a sy s te m a tic  and 
sta n d a r d ize d  method o f  p r e s e n t in g  the m a te r ia ls .

L e t te r s  v s .  words and p h ra ses in  r e a d in g . — ; Gray 

has summarized much o f  th e  r e se a r c h  r e l a t i v e  to  l e t t e r s ,  w ords, 

and p h rases in  rea d in g  by sa y in g  t h a t  th e  method o f  read ing  

depends upon the purpose o f  th e  r e a d e r . For mature rea d ers  

an o u t l in e  o f  th e  word form i s  s u f f i c i e n t  f o r  r e a d in g . The 

t o t a l  form i s  th e  e s s e n t i a l  th in g ,  th e  v a r io u s  d eterm in ing  

l e t t e r s  o n ly  c o n d it io n in g  th e  word form . The numbers o f  item s

31
G. T. B u sw e ll, Fundamental R eading H a b its: A

Study of T h eir  Developm ents, p . 1 3 9 . Supplem entary E d u ca tio n a l  
M onographs, No. 2 1 . C hicago: The U n iv e r s ity  of Chicago
P r e s s , 1922 .

32
W illiam  S c o t t  Gray, Summary o f  I n v e s t ig a t io n s  

R e la t in g  to  R eading, pp . 7 4 -6 .  Supplem entary E d u ca tion a l 
M onographs, No." "2sV C hicago: The U n iv e r s i ty  o f Chicago
P r e s s ,  1925.
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r e c o g n iz e d  a t one v iew  are g r e a te r  when th ey  are organ ized  

in  h ig h e r  p e r c e p tu a l u n i t s .  The amount read p er  exposiire i s  

l e s s  when read in g  by words th an  when read in g  by p h r a se s . The 

len g th  o f  word i s  n o t a s ig n i f i c a n t  fa c to r  in  r e c o g n it io n  but 

the grouping o f  e lem en tary  im p ress io n s  in to  la r g e r  w holes i s  

one o f  th e  most e s s e n t i a l  f a c t s  in  th e  growth o f  r e c o g n it io n  

span . As a measure o f  read in g  a b i l i t y  the span of r e c o g n it io n  

i3  most s i g n i f i c a n t .  E x e r c is e s  to  in c r e a se  the span of r e c o g n i­

t io n  sh ou ld  be r e l a t i v e l y  s im p le , I n t e r e s t in g ,  and r e la t e d  to  

a fa m il ia r  f i e l d  o f th o u g h t.
33Gray s t a t e s  the r e s u l t s  o f  tr a in in g  as fo l lo w s :

The s i z e  o f  u n it  r e c o g n iz e d  In  r ea d in g  may be in ­
c re a sed  through a p p ro p ria te  t r a in in g .  I t  i s  v a l id  to  con clu d e  
th a t t r a in in g  may in c r e a se  span o f  r e c o g n i t io n . . .A c le a r  cu t  
d i s t in c t io n  must be made betw een span o f  p e r c e p tio n  and span 
o f  r e c o g n it io n  in  r e a d in g . . .The span o f  p e r c e p tio n  i s  u s u a l ly  
much g r e a te r  than  the s i z e  o f  th e  u n it  reco g n ized  in  rea d in g , 
th e  l a t t e r  may be g r e a t ly  In crea sed  through t r a i n i n g . . .Growth 
In  span o f r e c o g n it io n  occu rs la r g e ly  in  th e  f i r s t  fo u r  g r a d e s . 
I t  may a l s o  occur as a r e s u l t  o f  t r a in in g ,  in  th e  upper g r a d e s , 
and even in  the ca se  o f  a d u lt s .

Comprehension and span o f  r e c o g n it io n . — K lapper ’

n o te s  th a t  rap id  read ers are more i n t e l l i g e n t  r e a d e r s . Of

course r a p id  rea d ers  must u se  a w ider span o f  r e c o g n it io n  to
35a c h iev e  sp eed . S ta rch  has determ ined  a p o s i t i v e  c o r r e la t io n

53
W illiam  S c o tt  Gray, op. c i t .ytpp. 7 8 -9 .

34 Paul K lapper, Teaching C h ild ren  to  Read, p . 19 . 
New York; D. A ppleton & C o ., 19157

35 D a n ie l S ta r ch , E d u cation a l P sy ch o lo g y , p . 2 8 4 . 
New York: The Macmillan C o ., 1 9 28 .
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■between span o f r e c o g n it io n  and. r a te  o f com prehension.

Easy and fa m ilia r  m a te r ia l Is  recommended to em phasize p e r ­

c e p t io n . A balan ced  use o f  a n a ly t ic  and s y n th e t ic  methods 

i s  n e c e s s a r y . D e ta i ls  are s t r e s s e d  fo r  some e a sy  words. 

T rain in g  can make th e  methods o f a n a ly s is  ra p id  and a c c u r a te .

C ontrol o f  r e c o g n it io n  span In r ea d in g  e a r ly  i s  a 

d eterm in in g  fa c to r  in  t r a in in g  rhyth m ica l eye. m ovem ents.

Random o s c i l l a t i o n s  cause poor eye rhythm s. Wide span of 

r e c o g n it io n  i s  not s u f f i c i e n t  in  i t s e l f  to g iv e  e f f i c i e n t  

read in g  a b i l i t y .  The rhythm ical eye movements are im p ortan t.

B u sw ell em phasizes the fo llo w in g  e s s e n t i a l  h a b it s  

in  d e v e lo p in g  read in g:

(1) Accuracy o f  r e c o g n it io n
(2) Wide span o f  r e c o g n it io n
(3) Speed
(4 ) Rhythm ical p ro g ress  o f  p e r c e p tio n  a lo n g  l in e s
(5) A ccurate retu rn s from th e  end o f  one l in e  to  th e  

b eginn in g  of th e  n e x t .

Gray .summarizes the proced u res fo r  o b ta in in g  b e t te r  
3Vread in g  as fo l lo w s :

Speed may be in c r e a se d  through, a p p ro p ria te  methods a t  
v a r io u s . l e v e l s  o f  sc h o o l p r o g r e s s . . .N otab le  in c r e a s e s  in  speed  
d r i l l s  on com prehension v a r ie s  w ith  th e  emphasis p la ced

36
B u sw ell, op. c i t . ,  p . 138 .

37 W illiam  S . Gray, "R ead ing,” E n cyclop ed ia  of 
E d u cation a l Research^ p . 922 . E d ited  by h a lte r  S . Monroe, 
Prepared under a u sp ic e s  o f the American E d u cation a l R esearch  
A s s o c ia t io n . New York: M acm illan C o ., 1941.
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on ■both, sp eed  and com.prehens5.on in  th e  t r a in in g  e x e r c i s e s . . .  
E f f e c t iv e  methods are:

(1) Speed d r i l l s  on s h o r t  p a ssa g e s
(2) Short exposure e x e r c is e s  supplem ented by sp eed  

d r i l l s
(5) T ra in in g  in  ra p id  read in g
(4) T ra in in g  to  reduce v o c a l iz a t io n
(5) T ra in in g  t o  in c r e a s e  span o f  r e c o g n it io n
(6) In c r e a s in g  amount o f  r ea d in g  done
(7) Pacing ey e  movements
(8 ) D evelop in g  m o tiv es fo r  improvement
(9) S ecurin g  fa v o ra b le  c o n d it io n s  fo r  p r a c t ic e

(10) Studying fa c to r s  o f  su c c e s s
(11) S ecurin g  p e r s i s t e n t  p r a c t i c e .

B u sw e ll, as a r e s u l t  o f  working w ith  a d u lt s ,  makes 
38the fo l lo w in g  statem ent.?

V a r ia tio n s  In w idth  o f  th e  span of r e c o g n it io n  are  
a p p a r e n tly  c o n tr o l le d  by an Inner p r o c ess  o f  comprehending 
words and m eanings... . I f  th e  words are fa m il ia r  and I f  the 
c o n ten t o f  the read in g  m a te r ia l I s  In a f i e l d  vhi ch i s  w e ll
known by th e  r ea d er , th e  eyes tak e  in  a c o n sid er a b le  amount
o f m a te r ia l  a t  a s in g le  f ix a t io n ;  b u t, i f  d i f f i c u l t  words 
and a stra n g e  co n ten t are m et, a d e t a i le d  exam in ation  i s  r e ­
q u ired  n e c e s s i t a t in g  narrow span o f r e c o g n i t io n .

E y e -v o ic e  sp an .—  The e y e -v o ic e  span may be d e f in e d

as the d is ta n c e  betw een the eye f i x a t io n  on a word and t ie

word th e  v o ic e  i s  pronouncing w h ile  r ea d in g  a lo u d . This
32

measure has been the su b je c t  o f  r e s e a r c h . B u sw ell s t a t e s  

th a t  a l l  good read ers have a w id er  e y e -v o ic e  span than poor 

r e a d e r s . There must be som ething about a wide e y e -v o ic e  span

38
Guy T. B u sw e ll, How A d u lts Read, p . 5 4 . Supp le­

m entary E d u ca tion a l M onographs, No. 4 5 . C hicago: U n iv e r s ity
o f  Chicago P r e s s , 1937 .

39
C. T. B u sw e ll, An E xperim ental Study o f  th e  Eye 

V oice Span in  Pleading,  p . 6$T. Supplem entary Educ a t i  onal 
M onographs, No. 1 7 . C hicago: The U n iv e r s ity  of Chicago
P r e s s , 1920 .
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which I s  c h a r a c t e r is t ic  o f  natu re r e a d e r s . Bios w e l l4® c i t e s  

th e  need fo r  developm ent of s p e c i f i c  methods fo r  t r a in in g  th e  

h a b it  o f  pushing th e  eye fa r th e r  ahead o f  th e  v o ic e  in  order  

th a t  .th ere  may be an in t e r p r e ta t io n  o f  meaning In  la r g e r  u n i t s .

In  m usic the span betw een th e  n o te  b e in g  read  by 

th e  eye  and the n o te  b e in g  perform ed corresp ond s to  the e y e -  

v o ic e  span In  l i t e r a t u r e  r e a d in g . The experim en ta l t r a in in g  

o f t h i s  stu d y  was in ten d ed  t o  In c r e a se  com prehension in  span 

o f  r e c o g n it io n .  I t  was hoped th a t  such  in c r e a se d  comprehen­

s io n  would r e s u l t  in  Improved perform ance in  s ig h t  read in g  

m u sic .

Reading o f  Music

N o ta tio n  o f  m u sic . — The m u sica l sc o re  has been  very
41e x t e n s iv e ly  d is c u s s e d  by M u r se ll.

The m u sic a l n o ta t io n  as we have i t  tod ay  i s  one o f  
th e  most In g en io u s and i n t r i c a t e  system s o f  symbolism e v e r  
d e v e lo p ed . I t  i s  a complex o f sym bols o f  e n t i r e ly  d i f f e r e n t  
types-, some b e in g  d ir e c t ly  r e p r e s e n ta t io n a l  and o th e r s  conven­
t io n a l  or a r b it r a r y .  The sco re  can In d ic a te  a t  l e a s t  rou gh ly  
th e  p i t c h  con tou r  o f  th e  music in  im m ediate v i s u a l  r e p r e se n ­
t a t i o n .  By th e  use o f  s lu r s  and the ty in g  to g e th e r  of the 
f la g s  i t  can do a g rea t d e a l t o  r e p r e se n t  v i s u a l l y  the l a t e r a l  
as w e ll  as the v e r t i c a l  o r g a n iz a t io n  o f  th e  m u sic . But tim e  
s ig n a tu r e s ,  m easure b a r s , in d ic a t io n s  o f t o n a l i t y ,  and s ta c c a to  
p o in t s ,  as w e ll  as r e s t s ,  are a l l  in d ir e c t  or co n v en tio n a l  
sym b ols, and are by no means in v a r ia b ly  r a t io n a l ly  s e l f - c o n ­
s i s t e n t .  V ir tu a l ly  no exp erim en ta l resea rch  has been c a r r ie d

4® G. T. B u sw ell, op . c i t . ,  p .  6 3 .

41 James L . M u r se ll, The P sych o logy  o f M usic, pp . 251-  
N ewYork: W. W. Norton C o ., 1957.
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on d e a lin g  w ith  p s y c h o lo g ic a l  p r o c e sse s  in v o lv ed  in  i t s  
ap p reh en sion , and so we are thrown hack upon gen era l t h e o r e t ic a l  
c o n s id e r a t io n s , and upon an a logy  w ith  other ty p e s  o f  symbolism  
p a r t ic u la r ly  th a t  o f  w r itte n  la n g u a g e .. .

I t  would seem r ea so n a b ly  c e r ta in  th a t the symbols 
o f the m usica l sco re  sh ou ld  be apprehended group-w ise  in  terms 
o f  t h e ir  m usical m eanings, lie  have r e p e a te d ly  I n s i s t e d  th a t  
the p e r ce p tio n  o f music depends upon au ra l in t e g r a t io n .  Ib­
i s  heard and responded to as t o t a l  c o n f ig u r a t io n s  o f m elody, 
harmony, and rhythm, n o t a s  sep a ra te  n o te s  or in t e r v a ls  or  
rhythm ic u n it  grou p in gs. The an alogy  here w ith  language i s  
ex trem ely  c lo s e ,  fo r  we hear spoken language as se n te n c es  or 
p h ra ses— th a t i s ,  m ean ingfu l u n it s  in  seq u en ce, and not as  
s e r i e s  o f words or s y l l a b l e s .  And i t  has been, abundantly  
dem onstrated th a t  w r it te n  .language Is  not read  as l e t t e r s  
or s y l la b le s  or w ords, bu t aga in  as t o t a l  m eaningful l i n g u i s t i c  
c o n f ig u r a t io n s . ,_The same p r e t ty  c e r ta in ly  h o ld s ' tru e  o f the  
m u sica l sc o r e , ^ut here we have an added sy s tem a tic  com p lica­
t io n .  For w h ile  w r itte n  or p r in te d  words are  in  no se n se  
d ir e c t  v is u a l  r e p r e se n ta t io n s  of th e ir  sound, the m u sica l 
sco re  does r e p r e se n t  v i s u a l l y  some e lem en ts o f the a u r a l con­
f ig u r a t io n ,  w h ile  o th er  e lem en ts are sym bolized in d ir e c t ly  
and In a co n v en tio n a l manner. We may assume then th a t  th e  
most e lem entary and primary app rehension  o f th e  score  i s  
sim ply  the r e c o g n it io n  o f  th e  in d ic a te d  p itc h  con tou r . And 
th e  n ex t s te p , very  c lo s e l y  a s s o c ia te d  w ith  i t ,  I s  p robab ly  
the r e c o g n it io n  o f  th e  fundam ental l a t e r a l  o r g a n iz a tio n  
in to  p h r a s e -u n its . T o n a lity  In d ic a t io n s  such as k e y -s ig n a tu r e s  
and " a c c id e n ta ls " . sh ou ld  fu n c t io n  by way of e s ta b l is h in g  a 
m in d -s e t . . .The con ven tion  o f  renewing the s ig n s  fo r  a c c id e n ta ls  
a f t e r  each measure bar i s  a p o in t  o f  some p s y c h o lo g ic a l  i n t e r e s t ,  
fo r  i t  turns updn the le n g th  o f  tim e a g iv en  m in d -set can endure, 
and the e x te n t  to  which th e  in c id en ce  o f  ir r e le v a n t  sym bols 
w i l l  tend to  erase i t .  T im e-s ig n a tu res  and measure bars a lso  
are c o n v en tio n a l sym bols whose proper e f f e c t  we would h o ld  to  
be the e s t a b l is h in g  o f  an ap p rop ria te  and c o n tr o l l in g  m in d -set  
or a t t i t u d e .  I t  would seem th a t any k ind  o f i n t e l l i g e n t  peda­
gogy must be based on such c o n s id e r a t io n s  as th e s e , and must 
c e n te r  p e r s i s t e n t ly  upon th e  s ig n if ic a n t  t o t a l  c o n f ig u r a t io n s  
o f th e  n o ta t io n  r a th er  than upon i t s  c o n s t i tu e n t  d e t a i l .  Of 
c o u r se , the d e t a i l  i s  Im portant and cannot be Ign ored , but 
i t  has meaning on ly  in  i t s  t o t a l  s e t t in g ,  and e f f i c i e n t l y  
d ir e c t s  a c t iv i t y  on ly  when so  apprehended.

The n o ta t io n  has a c o n sta n t tendency to  impose 
i t s e l f  upon our th in k in g  about m usic, and we must c o n s ta n t ly  
remind o u r se lv e s  th a t  i t  Is  both  an approxim ation  and a con­
v e n t io n a l  scheme, and th a t  the r e a l i t i e s  of music are always 
to  be sought in  what we hear ra th er  than  in  the sym bolism  by. 
means o f  which we handle th e  a u d ito r y  c o n te n t . Take fo r
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In sta n ce  th e  n o tio n  o f  k e y . Any key i s  s im p ly  a t o n a l i t y ;  
o r g a n iz a t io n  about a g iv e n  p it c h  l e v e l  chosen a s th e  to n ic  
and r ep re sen ted  by the pure'pow er of tw o. I t  is  not c o n s t i tu t e d  
by fou r  f l a t s  or f i v e  sh arp s, fo r  th e se  are n o th in g  but- con­
v e n t io n a l  sym b ols. Any key s ig n a tu r e  c o u ld  be w r it te n  in  a 
g r e a t many ways, and we s e l e c t  one o f  them a s  b e s t  or most 
t y p ic a l  m erely  because e x p e r ien ce  p roves t h a t  i t  most con­
v e n ie n t ly  e s t a b l i s h e s  an ap p rop ria te  m in d -se t which c a u se s  
us t o  in te r p r e t  th e  l in e s  and sp aces o f  th e  s t a f f  In accordance  
w ith  a c e r ta in  t o n a l i t y  schem e. As a m atter o f  f a c t  we co u ld  
w r ite  music \v ithout. any r e c o u r se  a t  a l l  to  th e  d ev ice , o f the  
k e y -s lg n a tu r e , though i t  would n o t be con ven ien t to do so  s in c e  
i t  would make th e  music harder to r e a d . . .

Another m is lea d in g  su g g e s t io n  conveyed  by th e  sco re  
i s  the id e a  o f  music as made up of d is c r e t e  n o te s .  We have 
se e n  th a t th e  co n sta n t ten d en cy  o f th e  v o ic e  i s  to  d isp e n se  
with, d e f i n i t e  d is c r e t e  p i t c h - s t e p s  and to  fu n c t io n  In  terms 
o f t o t a l  m elod ic  c o n f ig u r a t io n s .

The complex problem s in  read in g  m usic in v o lv e  one 

o th er  req u irem en t. In  perform ance, m u sic ian s must determ ine  

p h r a s in g . D i f f i c u l t y  i s  ex p er ien ced  in  e s t a b l i s h in g  the 

p h ra s in g , d e f in e d  as groups o f  to n e s  which are arranged in  

a r e la t e d  order so as to  g iv e  a u n i f ie d  m u sica l id e a .

R e co g n itio n  o f  th e  e lem en ts o f  a m u sica l p h rase  In the n o ta ­

t i o n  o fte n  i s  a d i f f i c u l t  t a s k .  The problem  i s  c o m p lic a ted  

by th e  u n lim ite d  order o f  rhythms and to n e s  combined w ith  a 

v a r ie t y  of perform ance ty p e s , such  as le g a to  and s t a c c a t o .

In  the rea d in g  of v o c a l music a s s is t a n c e  in  p h ra sin g  

i s  g iven  by th e  words th e m se lv e s . In  the b e s t  v o c a l com posi­

t io n s  th e  p h ra sin g  of words and m usic i s  a u n i t y .  In  in s t r u -  , 

m ental l i t e r a t u r e  o f  th e  e a s ie r  m elod ic  type the p h ra s in g  i s  

o f t e n  obvious, but may be open to  v a r ia t io n s  o f  in t e r p r e t a t io n .  

Such fa c to r s  as the bar l in e  and the r h y th m ic a lly  lo n g er  to n es
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■-offer h e lp s , but som etim es are  m is le a d in g . The ten d en cy  fo r  

th e  in e x p e r ie n c e d  p la y e r  to  phrase a t  th e  bar l in e  i s  a 

d i f f i c u l t  habit, to  b rea k . The bar l i n e  o ften  seems to  mark 

the l im i t  o f  the le n g th  o f  phrase In the mind o f  th e  p la y e r ,  

w hereas th e  composer may in te n d  a lo n g e r  g ro u p in g .

Another d i f f i c u l t y  i s  e x p e r ie n c e d  in  w r it in g  m u sic . 

Many m u sic a l perform ers f in d  i t  v ery  d i f f i c u l t  to n o ta te  the 

m usic  th e y  would l ik e  to  w r i t e .
42As Ortman has shown:

By fa r  th e  g r e a t e s t  number o f  problem s in  e a r - d ic t a -  
t i o n  are  n ot a u d ito ry  bu t v i s u a l .  P u p ils  n orm ally  hear the 
st im u lu s  c o r r e c t ly  but cannot p r o p e r ly  t r a n s fe r  I t  to  m u sica l 
n o t a t io n .

Comparisons in  th e  read in g  o f m usic and l i t e r a t u r e . - -  

In  r ea d in g  l i t e r a t u r e  r eg u la r  h o r iz o n ta l  movements o f  th e  

-eyes from l e f t  to  r ig h t  occur w ith  o c c a s io n a l r e g r e s s iv e  move­

m ents, b u t w ith  l i t t l e  v e r t i c a l  m otion . In  music the r e a d in g  

r e s u l t s  from z ig z a g  movements g r a d u a lly  moving from  l e f t  to  

r ig h t .  The eye  must move from c l e f  to  c l e f  in  p ia n o , organ , 

or o r c h e s tr a l  s c o r e s ,  and from, n o te s  to  words In  s in g in g .  In 

fo l lo w in g  the music o f  in stru m en ts  the v e r t i c a l  m otion o f . t h e  

e y e s  i s  v ery  n o t ic e a b le .  The rea d in g  o f  music I s  c o m p lic a ted  

through th e  n e c e s s i t y  fo r  m aintenance o f rhythm and the in t r o ­

d u c tio n  o f  in t e r p r e t a t io n .  Perform ance d e f i n i t e l y  r e ta r d s  

th e  rea d in g  o f m u sic . Many m u sic ian s can rea d  two or th r e e

42 O tto Ortman, ^Elem ents o f  Chord Reading in  M usical 
N o t a t io n ,” Journal o f  E xperim ental E d u ca tion , 3 {Septem ber, 1 9 3 4 ), 
5 0 -5 7 .
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t im es f a s t e r  when, not ask ed  t o  perform.. Many s k i l l e d

m u sicians can read  music th e y  are. unable to  perform , such

as th a t in  an o r c h e s tr a l  s c o r e .

The h a b it s  n e c e ssa r y  in  rea d in g  em phasized by 
43B u sw ell in c lu d e  wide span o f  r e c o g n it io n , ra p id  r a te  of

r e c o g n it io n  r e g a r d le s s  of the s iz e  o f th e  u n i t ,  and r e g u la r it y

o f  rhythm ic p ro g ress  of p e r c e p t io n  along the p r in te d  l i n e .
'44'Jacobsen m a in ta in s th a t ,th e  read in g  o f m usic r e q u ir e s  

th e s e  same h a b its  w ith  th e  r e g u la r i t y  o f rhythm ic p ro g ress  

o f  p e r c e p tio n  to  in c lu d e  c l e f  to  c l e f  and measure to  m easure. 

Span o f  r e c o g n it io n  i s  in f lu e n c e d  by memory. In  m usic one 

must fo c u s  e y e s  on one group w h ile  p la y in g  the p rev iou s  

group. Rhythm v a lu e s  must be r e ta in e d  in  memory w h ile  

a c tu a l ly  r ea d in g  th e  s t a f f  lo c a t io n  o f  the n o te .

R esearch in  the read in g  of m u sic . — Bean u sed  a 

ta c h is to s c o p e  in:.!an ex p er im en ta l p r o je c t  in  read in g  piano  

s c o r e s . The m a te r ia l u sed  was prepared on f la s h  card s w ith  

two stim u lu s card s employed a t  o n ce . The music was arranged  

in  m e lo d ic , p o ly p h o n ic , and harm onic p a tte r n s  w ith  an ex ­

posure tim e o f  o n e - f i f t h  seco n d . The le n g th  o f  exposure i s  

lo n g er  than in  many such s t u d ie s .

43
9 . '  T . -Btisweil,'"' op . c i t . ,  p . 138 .

44
Ole Jacob sen , ”An A n a ly s is  o f Eye Movements in  

Reading M u sic ,” p . 9 8 . U npublished M aster’ s t h e s i s ,  U n iv e r s ity  
o f C hicago, 1926 .
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On th e  "basis of h i s  r e s u l t s ,  Bean recommends as  

fo l lo w s :  ^

(1) In^reading m usic lo o k  ahead. The amount i s  
dependent on sp eed . Thus a n t ic ip a te  a d ju s t ­
ments .

(2) S ig h t read  day "by day r e g u la r ly .
(3) Use a la r g e  amount o f  m a ter ia l w ith in  the 

a b i l i t y  o f th e  p la y e r .
(4) In read in g  fo r  speed perm it no lo o k in g  back 

to  c o r r e c t  e rr o rs  j u s t  p la y e d .

These su g g e s t io n s  are p r a c t ic a l  ones fo r  th e  in ­

s tr u m e n ta l is t .

S trong sa y s: ^

Good s ig h t  rea d in g  i s  not a g i f t .  S c a le s , and chords : 
must be rec o g n ize d  in  a l l  p o s i t io n a l  L e a n  to read  in  advance 
o f  the p la y in g ,,  f i r s t  one m easure, then  tw o, th r e e ,  or a 
whole p h rase.

47Sanders a lso  em phasizes read in g  ahead:

In  read in g  m usic one read s as fa r  ahead as he can 
m en ta lly  r e a l iz e  the m usic a t  the moment. A t 'a thorough  
a t t e n t iv e  g la n ce  a page o f  m atter ( to  which m usic n a t te r  
can be no e x ce p tio n ) can be grasp ed  as a whole and f ix e d  in  
th e  memory fo r  the c o n sc io u s  a n a ly s is  (rea d in g ) when th e  
page i s  w ithdraw n. To become accom plish ed  rea d ers th e  f i r s t  
s te p  i s  v i s u a l l y  to  r e a l i z e  the p r in te d  page o f  m u sic .

48F a ir c h ild  in tr o d u ce s  an added e lem en t:

K. B. Bean, An B xperim ental Approach to  the 
Reading o f  M usic, p . 7 5 . P sy c n o lo g ic a l Monographs, 50 ,
No. 6, whole No. 2 2 6 . Columbus, Ohio: The American Psycho­
l o g ic a l  A s s o c ia t io n , Ohio S ta te  U n iv e r s ity , 1933 . Pp. v- f - 80 .

46 L. M. S tro n g , nF a c i l i t y  in  S ig h t R ea d in g ,” E tude, 
60 (A p r il , 1 9 2 9 ), 184 .

47 E. Sanders, ”Eve T ra in in g  fo r  Music S tu d e n ts ,” 
E tude, 39 (O ctober, 1 9 2 1 ) , 570 .

48 Homer E. l e a v e r ,  ”An E xperim ental Study o f Music 
R ead in g-” U npublished d o c to r a l t h e s i s ,  S tan ford  U n iv e r s ity ,  
1930 . Pp. 4 08 .
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Look c o n s ta n t ly  ahead and be able t o  do a g r e a t  
amount of su rm isin g .

I t  i s  t o  be n o ted  th a t a m usician  may be a b le  to  

a n t ic ip a te  th e  m a ter ia l he i s  r ea d in g , by s k i l l f u l  a n a ly s is  

and a b i l i t y  to  in fe r  what the su cceed in g  p a ssa g e s  w i l l  b e .  

T h is i s  p a r t ic u la r ly  tru e  o f  arp eg g io  typ e  p a ssa g e s  in  which  

one or two to n e s  o f  a lo n g  s e r ie s  may g iv e  the p la y e r  the  

c lu e  needed t o  e s t a b l i s h  the whole p a t te r n .

Weaver ^  has m easured the span o f  r e c o g n it io n  In  

music r e a d in g . The g r e a t e s t  ex te n t o f  read in g  fo r  each  

second  was determ ined  to  be e ig h t  n o t e s .  Probably the 

amount read  was n o t as g r e a t  a s .th o u g h t . By measurement 

o f  the amount o f o v er la p p in g  n e c e ssa r y  in  order to  p rov id e  

fo r  a ccu ra te  r ea d in g , an in d ex  o f rea d in g  e f f i c i e n c y  fo r  

s u b je c t s  was d eterm in ed . The system  o f  d eterm in in g  the  

number o f n o te s  p er f i x a t io n  by d iv id in g  th e  number o f  

n o te s  in  the s e l e c t io n  by th e  number o f  f ix a t io n s  i s  

open to  c r i t i c i s m .

Weaver shows th e  im p o s s ib i l i t y  o f  read in g  n o te s  

from two s ta v e s  a t once w ith  any degree  o f  a ccu ra cy . A 

low  c o r r e la t io n  i s  e s t a b l i s h e d  betw een r e s u l t s  fo r  v e r t i c a l  

and h o r iz o n ta l  m a te r ia l .  W ritin g  knowledge and p la y in g  

knowledge o f  m u sica l m a te r ia ls  are n o t th e  same th in g .

Homer E . W eaver, "An E xperim ental Study o f  Music 
R eading."  U npublished d o c to r a l t h e s i s ,  S ta n fo rd  U n iv e r s ity ,  
1 9 3 0 . Pp. 408’.
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The span o f  r e c o g n it io n  v a r ie s  w ith  the k ind  of 

m a te r ia l p r e se n te d , w ith  the amount of t r a in in g , and the 

method o f r e p o r t in g . The r e la t io n s h ip  betw een read in g  

span and t h e . amount o f  t r a in in g  makes e s ta b lish m e n t o f  an 

a ccu ra te  m a th em a tica l, r a t i o  d i f f i c u l t . The: eye-hand span  

in  p ian o  perform ance v a r ie s  from one t-o seven  n o te s  or 

chords ahead. The o v er la p p in g  In  p la y in g  perform ance r e p r e ­

s e n ts  the d i f f e r e n c e  between the average'-number o f  n o te s  

seen  a t  one f i x a t io n  and the average number o f  n o te s  p er­

form ed per f i x a t io n  p a u se .

It- may be n o t ic e d  here th a t even w ith  com plete  

equipment, fo r  ph otograp hin g eye movements the problems o f  

a n a ly s is  o f  b eh av ior  ■■while' read in g  m usic are very  com plex. 

The i r r e g u la r i t y  o f  th e  m u sica l sco re  accou n ts fo r  t h i s .  

T yp es• o f  m u sica l w r i t i n g . f a l l  in to  so many p a tte r n s  th a t  

an e n d le s s  v a r ie t y  o f  v i s u a l  e f f e c t s  can  be a c h ie v e d . 

R e p e t it io n  o f f ig u r e s  and n o te s  i s  fr e q u e n t , as in  the  

use o f  the a lp h ab et in  la n g u a g e . R e p e t it io n  o f lo n g e r  

p h rases A ndim elodies i s  l e s s  o fte n  found . C onstant new 

im p u lses are p r e se n te d  in  th e  c o n s tr u c t io n  o f  th e  n o ta t io n  

o f the m u sica l s c o r e .

B uegel^0 has found the h o r iz o n ta l  span fo r  rea d in g  

music to  be l e s s  than e ig h t  n o te s .  An a u d ito ry  motor typ e

Herman P. B u eg e l, " D iffe r e n c e s  and D e lim it in g  
F a cto rs in  Reading Piano S c o r e s ."  U npublished m a ste r 's  
t h e s i s ,  U n iv e r s ity  of North Dakota, Grand F orks, N. D ., 
1934 . Pp. ix  - f  3 1 2 .
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of reader was' found, who f i l l e d  in  the d e t a i ls ,  l a t e r .

No obvious d if fe r e n c e  in  su c c e s s  was n o t ic e d  In 

reading space or l in e  n o te s  or In the reading o f  b ass and 

tr e b le  c l e f .  N otes in  th e  s t a f f  were s i g n i f i c a n t l y  e a s ie r  

to  read  than le g e r  l in e  m a te r ia l.

B uegel n o te s  th a t  r e sea rch  in  language read in g  

must be. s u b s ta n t ia te d  in  music b efore  s u b s t i t u t in g  one fo r  

th e  o th er  in  f in d in g s .  I n e f f e c t iv e  methods o f  tea c h in g  are 

the ca u ses  o f  in s x i f f ic le n t  r e c o g n it io n  span in  read ing  

m usic. A r e la t io n s h ip  between p r o f ic ie n c y  of perform ance, 

p r o f ic ie n c y  in  m em orizing, and the r e c o g n it io n  span was 

n o te d . ■'

Buegel n o t ic e d  th a t  the movement o f  ey es  in  rhyth m ica l 

or m elod ic  u n its  was more' Im portant than a minimum number

o f f ix a t io n s  per l i n e .

T h is i s  tru e  In  music because the rhythm, o f  the  

perform ance, as in  read in g  a lou d , w i l l  e s t a b l i s h  the speed  

w ith  which the eye r e a d s .

Buegel argues th a t  the reader, o f m usic should have 

a com prehension span such as to  perm it r e c o g n it io n  o f com­

p le t e  rh yth m ica l and m elod ic u n i t s .  The s i z e  o f  r e c o g n i­

t io n  span v a r ie s  w ith  th e  p r o f ic ie n c y  o f th e  group and the

typ e  o f  t r a in in g .  V a r ia tio n  o f in t e r p r e ta t io n  was g r e a te r  

in  l e s s  p r o f ic ie n t  groups than in  advanced groups o f  p e r ­

fo rm ers. N otes are read  through o r g a n iz a tio n  o f  s in g le  

n o te s  in t o  h ig h er  p e r ce p tu a l u n it s .  The nG e s ta lt ” q u a lity
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i s  an important, fa c to r  but n o t  th e  o n ly  fa c to r  in  r e a d in g .

Some p la y e r s  do not se e  d e ta i ls , ,  bu t some do, v e ry  e f f i c i e n t l y .  

C erta in  com b in ation s are r e c o g n iz e d  by s p e c ia l  c h a r a c te r is ­

t i c s  such as th e  r e f l e x iv e  c h a r a c ter  o f  n o ta t io n .

B uegel c o n s id e r s  read in g  a b i l i t y 1a s p e c i f ic  accom­

p lish m e n t. A b i l i t y  o f  m u sica l perform ance can not be 

measured by the study; o f  th e  r e c o g n it io n  span, a lthough  

i t  i s  very  l i k e l y  th a t p u p ils  w ith  a g r e a te r  r e c o g n it io n  

span are the b e t t e r  le a r n e r s .

. The l a s t  c o n c lu s io n  i s  p a r t ic u la r ly  in t e r e s t in g  

in  co n n e c tio n  w ith  t h i s  exp erim en t. A b i l i t y  in  m u sica l 

perform ance i s  d i f f i c u l t  to  r a te  o b j e c t iv e ly ,  but s ig h t -  

r e a d in g ,s k i l l  can be m easured somewhat more a c c u r a te ly .

An attem p t has been made to stu d y  the r e la t io n s h ip  o f  s i g h t -  

read in g  perform ance t o  th e  r e s u l t s  o f the tr a in in g  program  

in  span o f  r e c o g n it io n , in  th e  p r e se n t  stu d y .

W heelright has c o n tr ib u te d  to  the b a s ic  method o f  

p r in t in g  and p u b lish in g  m u sic . The f in d in g s  in c lu d e  the
C -I

fo llo w in g :

(1 ) Spacing is- not c o n s is t e n t  in  c h i ld r e n ’ s song  
m a te r ia ls  to  in d ic a te  tim e v a lu e s .

(2) r B it te r n s  c df. mot esc are: s u c c e s s iv e ly :  compared
more a c c u r a te ly  when spaced in  c o n s is t e n t .

Lor in  F . W ie e lr ig h t , An. Experim ental Study of  
th e  P e r c e p t ib i l i t y  and Spacin g  o f  Music Sym bols. hew:;Ybrky Teachers 
C o lle g e , Columbia U n iv e r s i ty ,  1 9 5 9 . Pp. x i i i - f l l S .
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p r o p o r tio n  t o  tim e v a lu e s  than when not so 
sp aced  .

■ (3) Music i s  s ig h t  read  and perform ed a t  the p ian o
w ith  s i g n i f i c a n t l y  few er e r r o r s  when the sym bols 
are spaced  in  p r o p o r tio n  to  th e ir  tim e v a lu e s  
th an  when spaced  in  th e  t r a d i t io n a l  manner.

These su g g e s t io n s  r eq u ire  a new p r o c e ss  of p r in t in g  

m usic. A few  s e l e c t io n s  are shown fo llo w in g  the p la n  su g g ested  

by W h ee lr ig h t. The in c r e a se d  c o s t  o f  fo l lo w in g  the sp a c in g  

p la n  r e la te d  to  rhythm ic le n g th  o f  n o te  w i l l  p robab ly  p re ­

ven t such a system  from becom ing w id esp rea d . The v a r ia t io n s  

in  e f f e c t i v e  p r in t in g  of music can  be a s c e r ta in e d  e a s i l y  

by in s p e c t io n  o f  th e  work o f d i f f e r e n t  p u b lis h e r s .  As in  

language p r in t in g ,  th e r e  w i l l  p rob ab ly  always be c o n s id e r a b le  

d if f e r e n c e  in  s i z e ,  sp a c in g , and co m p o sitio n  o f  the m u sica l 

n o ta t io n . A c o n s is t e n t  method o f  n o ta t io n  would add to- 

read in g  ease, b u t i t  remains n e c e ssa r y  to  leam - to  read  

r a p id ly  and e f f e c t i v e l y  th e  m usic a lrea d y  p r in te d  in  the 

stan d ard  method o f  n o t a t io n .  T h is  v a r ie s  s l i g h t l y  w ith

d if f e r e n t  e n g r a v e r s , m u sic ia n s , p u b l is h e r s ,  and p r in te r s  .
52■ The work o f  Jacobsen c l a r i f i e s  some o f  th e  read ­

ing  problem s in  m u sic . S p e c ia l equipm ent was used  to  fo l lo w  

eye movements, w h ile  th e  s u b je c ts  perform ed m u sica l sc o r e s  

a t  s i g h t .  A low number o f  r e g r e s s iv e  eye movements was 

n o te d , ex cep t in  lo o k in g  a t the k ey  s ig n a tu r e s .

52 Ole Jacob sen , "An a n a ly s is  o f  Eye Movements in  
Reading M u sic .” U npublished  m a ster ’ s t h e s i s ,  U n iv e r s ity  o f  
C hicago, 1 9 2 6 . i p .  v ii-f- 107 .
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The method o f  e s t im a tin g  span o f  r e c o g n i t io n  by 

cou n tin g  the t o t a l  f ix a t io n s  o f  e y e s ,  amount o f  tim e req u ire d , 

and th e  number o f  m easures c o n ta in ed  in  the s e l e c t io n ,  i s  

open to  q u e s t io a . T h is in d ex  may be o f  d e f i n i t e  v a lu e , but 

as Jacobsen sa y s:

The o b ser v a tio n  o f  n o te  d u ra tio n  a f f e c t s  read in g  
even  though the su b je c t  may have been ab le  t o  r e a d  f a s t e r .
The d is ta n c e  the eye p r e ce d e d .th e  p la y in g  was not d eterm ined .

An im portant fa c to r  seems not on ly  the number o f  
f ix a t io n s , ,  b u t a ls o  the le n g th  o f  tim e fo r  p la y in g  the s e l e c ­
t i o n .  Some se e  large: groups o f  n o te s  fo r  a lo n g e r  tim e and 
o th e r s  see  sm aller  groups o f n o te s  fo r  a sh o r te r  tim e to 
a ch iev e  the same r e s u l t s  in  p la y in g . In  g e n e ra l the 
f a s t e s t  rea d ers are th e  more a ccu ra te  rea d ers and s lo w e st  
rea d ers make the most e r r o r s .

; Jacobsen  recommends.an experim ent to in c r e a se  th e  

span o f  r e c o g n it io n  and r a te  of r e c o g n it io n . E x e r c is e s  in  

d e x te r ity  o f  perform ance are su g g ested  fo r  b e t t e r  r e s u l t s  

in  read in g  by the m usician . The v e r t i c a l  movements o f  th e  

e y e s ,  because o f the area  covered , p a r t ic u la r ly  in  the  

p ian o  s c o r e , in tro d u ce  an elem ent in  span o f r e c o g n it io n  

not found in  o th er  rea d in g . The conten t o f the area  ra th er  

than th e  e x te n t  i s  Im portant. The r e te n t io n  a b i l i t y  o f  the  

read er in f lu e n c e s  th e  s iz e  o f  th e  span o f  r e c o g n it io n . In  

teach in g  read in g  i t  i s  su g g ested  th a t a method be used  which  

w i l l  secu re  the d e s ir e d  eye movements r a th er  then to  teach  

c o r r e c te d  eye movements in  order to  improve r ea d in g .

53 '
Ole Jadobsen, op. c l t . ,  p . 9 8 .
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One of th e  d i f f i c u l t i e s  in  tea c h in g  the read ing  

o f m usic l i e s  in  the la c k  o f  m a ter ia l p r o g r e s s iv e ly  

arranged accord in g  to read ing d i f f i c u l t y .  Almost a l l  

music fo r  in s t r u c t io n a l  purposes i s  arranged p r o g r e s s iv e ly  

accord in g  to  the d i f f i c u l t y  o f  perform ance. However, 

perform ance d i f f i c u l t y  and rea d in g  d i f f i c u l t y  are hy no 

means i d e n t i c a l .

Summary

The m a te r ia l o f  th is  chapter may be summarized, 

under th e se  to p ic s :

(1) Im portance o f  eye movements

(2) The study o f  span o f  r e c o g n it io n

(3) Research and o p in io n  on ta c h is to s c o p ic  p r a c t ic e

(4) S im ila r ity  in  rea d in g  m usic and l i t e r a t u r e

(5) Problems of s t a f f  read in g

Importance o f  eye movements. — D isagreem ent i s  

found over th e  q u e s t io n  o f  eye-movement e x e r c i s e s .  Some 

a u th o r it ie s  b e l ie v e  th a t  eye-movement e x e r c is e s  improve 

read in g  s k i l l  (F o rd y ce ). The use of m etronoscop ic p r a c t ic e  

i s  favored  by c e r ta in  w r ite r s  (MeBroom). Other w r ite r s  

b e l ie v e  th at eye-movement t r a in in g  i s  not n ecessa ry  (W itty , 

K opel, H ollingw cr t h , H orn). F au lty  eye movement i s  con­

s id e r e d  th e  r e s u lt  o f  poor read in g  (B ond). In m usic , 

rhythmic eye movement has been found im portant (B u eg e l, 

J a co b sen ).
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Span of* r e c o g n i t io n . — In g e n e r a l ,  th e r e  Is a g r e e ­

ment In  c o n s id e r in g  the span o f  r e c o g n it io n  to be of im­

p ortan ce  in  r e a d in g . The span o f  r e c o g n it io n  has been  

found to  c o r r e la t e  w ith  read in g  a b i l i t y  (T in k e r ) . Span o f  

r e c o g n it io n  has been found to  c o r r e la te  w ith  com prehension  

o f  w r it te n  m atter (S ta r c h ) . Rapid rea d ers  have been found  

more i n t e l l i g e n t  rea d ers (K lapper, S ta r c h ) . Speed i n  read ­

in g  has been found dependent upon the a ecu ra c j  and width  

o f  th e  span of r e c o g n it io n  { .B o sw ell- , G ray). Improvement 

in  span o f  r e c o g n it io n  has been accom p lish ed  by tr a in in g  

(G ray, E u sw e ll) . I t  i s  b e l ie v e d  th a t  span of r e c o g n it io n  

d ev e lo p s w ith  m a tu r ity  and t r a in in g  (Gray, T in k er , B o sw e ll, 

B ro o k s). H arr®  span o f r e c o g n it io n  I s  b e l ie v e d  a common 

cause o f  s lo w n ess In read in g  (H a r r is ) .  P r a c t ic e  for  Im­

provement o f  span o f  r e c o g n it io n  i s  recommended (G ray).

T h is vie?/ is  a lso  fa v o red  in  developm ent o f  th e  rea d in g  o f  

music (Bean, W eaver).

T a c h ls to sc o p ic  p r a c t i c e . — R esearch and o p in io n  

vary  somewhat in  c o n s id e r a t io n  o f  the v a lu e s  of sh o r t-e x r  

posure p r a c t ic e .  T a c h is to sc o p ic  read in g  p r a c t ic e  has been  

n oted  t o  In crea se  read in g  speed  (Weber, R o b in son ). Other 

a u t h o r i t i e s  recommend t h i s  type of p r a c t ic e  (H a r r is , D u r r e ll ,  

MeBroom, G ray). However, i t  i s  s ta t e d  th a t  m o tiv a ted  

p r a c t ic e  In  read in g  a lso  produces g a in s  In r a t e  o f  reading  

and a more favorab le  e f f e c t  on com prehension (H a r r is ) .
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T a c h is to sc o p ic  d e v ic e s ,  in  g e n e r a l, are recommended, because  

the p u p il  must r e c o g n iz e  the p r in te d  sym bols in s t a n t ly ,  and 

comprehend.'‘S p e c i f ic  meanings q u ic k ly  and c o r r e c t ly .

A number o f  a u th o r it ie s  favor a p r a c t ic e  s e r ie s  

o f le s s o n s  s im ila r  to  th o se  in  t h i s  s tu d y . T h is i s  recom­

mended for  l i t e r a t u r e  read ing (D u r r e l l ,  McEroom, C o le ) . The 

use o f  la n te r n  s l i d e s ,  as in  t h i s  s tu d y , i s  favored  (D u r r e ll ,  

McEroom, C o le ) .  The f la sh m e te r  a lso  i s  su g g e s te d  (McEroom, 

C o le ) . In th e  f i e l d  o f. m u sic , ta c h is to s c o p ic  p r a c t ic e  has 

been recommended (W eaver, Bean, J a c o b se n ).

The l im it s ,  o f  sh ort-exp osu r  e p r a c t ic e  have been 

shown in  the la c k  o f  tr a n s fe r  to  a c tu a l  read in g  s i tu a t io n s  

(C a te s ) .  The p r a c t ic e  was shown to in c r e a se  span o f  appre­

h en sio n  and speed  o f  p e r c e p tio n  o n ly  w h ile  the p r a c t ic e  

s i t u a t io n  was co n tin u ed . I t  has been s ta te d  th a t  read in g  

a b i l i t y  In  m usic was a s p e c i f i c  accom plishm ent not measured  

by a study o f  th e  span of r e c o g n it io n  (S u e g e l) .

A p o s s ib le  e x p la n a tio n  o f th e  d i f f e r e n c e s  of o p in io n  

nay be found in  the b e l i e f  th a t  f a i lu r e  o f  sh o rt-e x p o su r e  

e x e r c is e s  may be due to  la c k  o f a p p lic a t io n  o f  the tr a in in g  

a t the proper s ta g e  o f  developm ent or la c k  o f  a sy s te m a tic  

and sta n d a rd ized  method o f  p r e se n t in g  th e  m a te r ia ls  (B u s w e ll) .

S im ila r i t y  in  read in g  music and l i t e r a t u r e . — A wide
<*

e y e -v o ic e  span has been found a c h a r a c t e r i s t i c  of good rea d ers  

(B u sw e ll) . Emphasis on r ea d in g  ahead in  music r e la t e s  to
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th e  e y e -v o ic e  sp an . Heading ahead is  s t r e s s e d  by m u sicians  

(Bean, S trong, S a n d e rs) . Reading o f  m usic and l i t e r a t u r e  

has been compared and c o n tr a s te d  (M u rse ll, Jacobsen , B u e g e l) .

N o ta tio n  o f  m u sic . - -  A major problem, in music 

ed u ca tion  a r is e s  in  the ca se  o f  s tu d en ts  vsho r e c e iv e  the 

m u sica l s tim u lu s c o r r e c t ly ,b u t  tr a n s fe r  the sounds to w r it te n  

n o te s  in c o r r e c t ly  (Grtman). The method o f  n o ta t io n  of 

music has been found very , complex (M u rse li, B u egel, Vi/he e l -  

w r ig h t ) . Some recommendations have been made fo r  ad op ting  

changes in  w r it in g  music ('W heelw right).

U nsolved p rob lem s. — A stu d y  of developm ent o f  span 

o f  r e c o g n it io n , such as i s  attem pted  in  th is  experim en t, 

has been recommended (J a co b se n ). R esearch  in  music on t h i s  

p o in t i s  not c o n c lu s iv e .  R esearch in  th e  r e a d in g  of  

l i t e r a t u r e  has n o t e s ta b l is h e d  com plete agreement over  the 

v a lu e  of sh o rt-ex p o su re  e x e r c is e s  to  d ev e lo p  r ea d in g  a b i l i t y .  

The same problem rem ains in  th e  read in g  of music . T ran sfer  

from tra in in g , r e c e iv e d  in  ta c h is to s c o p ic  work to  u s e fu l  

s i t u a t io n s  rem ains a problem fo r  fu r th e r  a n a ly s is  ♦

The r ea d in g  o f  music i s  a major f i e l d  o f  in v e s t ig a ­

t io n .  An adequate r e a c t io n  resp onse i s  n eeded . Some 

measure o f s ig h t-r e a d in g  perform ance w i l l  be u s e f u l .  T h is  

study a ttem p ts to  answer some of th e se  problem s in  music 

e d u c a tio n .
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CHAPTER I I I  

PROCEDURE 

In tr o d u c tio n

•This chapter p r e se n ts  the exp erim en ta l p roced u re. 

The major to p ic s  t r e a te d  are th e  d e s ig n  o f  th e  exp erim en ta l 

program; the c h o ice  o f s u b je c ts  and groups; the apparatus 

used; the tech n iq u e  o f  tr a in in g ;  c r i t e r i a  fo r  improvement 

In  r e c o g n it io n  o f  th e  m usical e x c e r p ts ;  g en era l c r i t e r ia  

fo r  measurement o f  achievem ent in  r e a d in g  m usic; s p e c ia l  

c r i t e r ia  for  measurement o f  achievem ent in  r ea d in g  music by 

in stru m en ta l p la y e r s .

D esign  o f  th e  Experiment

The experim en ta l m ethod. - -  T his study used  the  

e q u iv a len t groups method in  an attem pt to  measure the e f f e c t s  

o f a p a r t ic u la r  mode o f  t r a in in g  in  r ea d in g  m u sic . E xp eri­

m ental and c o n tr o l groups were e s t a b l i s h e d  on the b a s is  o f  

i n i t i a l  s ta tu s  In  read in g  achievem ent in  m u sic . P up ils  

equated on the b a s is  o f  o r ig in a l  t e s t  sc o r e s  were a ss ig n e d  

to  exp erim en ta l and c o n tr o l groups by random s e l e c t io n .  

A ppropriate t e s t s  were used  to  determ ine rea d in g  achievem ent 

in  m u sic . A fte r  d iv i s io n  o f  the p u p ils  in t o  groups, the e x ­

p er im en ta l c la s s e s  were g iv en  t r a in in g  in  read in g  music by a 

p a r t ic u la r  method. At the c lo s e  o f  the t r a in in g  p e r io d  a l l  

the p u p ils  in  th e  exp erim en ta l and c o n tr o l  groups were again  

measured in  achievem ent in  read ing m u sic . Comparison of th e

41

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



42

exp erim en ta l and c o n tr o l groups in  read ing achievem ent . 

was p o s s ib le  on the b a s is  o f  th e se  s c o r e s .

C o n tr o lle d  f a c t o r s . — I t  was attem p ted  in  t h i s  stu d y  

to  in tro d u ce  o n ly  one v a r ia b le  f a c t o r .  The s in g le  v a r ia b le  

fa c to r  in tro d u ced  In the e x p e r ien ce  o f  th e  exp erim en ta l groups 

was In  the p a r t ic u la r  tr a in in g  program fo llo w e d . A l l  m a te r ia ls  

ready by the s u b je c ts  in  th e  ex p erim en ta l groups in  th e  t r a in ­

in g  le s s o n s  c o n s is t e d  o f  m u sica l e x c e r p ts  f la s h e d  on a sc re en  

for  b r i e f ,  c o n tr o l le d  p e r io d s .  These s e t s  o f m u sica l exam ples 

were d es ig n ed  to  g iv e  t r a in in g  in  read in g  p h rases g r a d u a lly  

In c r e a s in g  in  le n g th . I t  was in ten d ed  to  g iv e  t r a in in g  th a t  

might in c r e a se  th e  span o f r e c o g n it io n  in  rea d in g  m usic.

No o th e r  s p e c ia l  t r a in in g  In m usic rea d in g  was 

p rovided  fo r  any o f the s u b je c ts  d u rin g  th e  t r a in in g  l e s s o n s .  

However, a l l  th e  p u p ils  in c lu d ed  in  the exp erim en ta l and con­

t r o l  groups a tten d ed  the r eg u la r  sc h o o l, c la s s e s  in  v o ca l  

music in s t r u c t io n  and r e c e iv e d  a c e r t a in  amount o f  p r a c t ic e  

in  read in g  m usic -under co n v en tio n a l c o n d it io n s .  No s p e c ia l  

in s t r u c t io n  In  s ig h t - s in g in g  was given, in  th ese  c l a s s e s ,  

although the c h ild r e n  d id  read  a g r e a t  many so n g s.

D eterm in ation  o f  r e s u l t s . - -  A measurement o f  rea d ­

in g  achievem ent in  m usic was made fo r  a l l  p u p ils  b e fo re  and 

a f t e r  the tr a in in g  le s s o n s  o f  th e  exp erim en ta l grou p s. Data  

were ga th ered  m easuring the p ro g ress o f  the s u b je c t s  in  the 

exp erim en ta l groups du rin g the t r a in in g  l e s s o n s .  The 

r e s u l t s  to  be r e p o r ted  In c lu d e  both  the d a ta  from th e  t r a in in g
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p e r io d ,  fo r  the  p u p i l s  in  the experim enta l groups, and the 

i n i t i a l  and f i n a l  t e s t  data  fo r  th e  p u p i ls  i n  both  th e  ex ­

p er im en ta l and the  c o n tr o l  groups.

Choice o f  S u b jec ts  and Groups

L ocale  o f  the exp erim en t. — A l l  o f  tbe p u p i l s  i n ­

c luded in  t h i s  study were p u p i l s  o f  W estern H i l l s  High S c h o o l ,  

C in c in n a t i ,  Ohio. This i n s t i t u t i o n  in c lu d e s  a combined 

ju n io r  and s e n io r  h ig h  sc h o o l  o f  about tw e n ty - f iv e  hundred 

p u p i ls  i n  grades VII through X II .

Groups in c lu d e d . — Members o f  the g e n e r a l  music 

c l a s s e s  o f  grades  VII and V III ,  to g e th e r  w i t h  p u p i l s  from 

th e  sc h o o l  o r c h e s tr a  and band, were in c lu d e d  in  t h i s  s tu d y .

At the tim e t h i s  study was conducted th e  p u p i l s  o f  grade  

VII were grouped in to  four  c l a s s e s  o f  b o y s ,  and four of g i r l s .  

T h is s e c t io n in g  was based  upon s e x ,  i n t e l l i g e n c e  as measured 

by the O tis  t e s t s ,  and gen era l s c h o o l  achievem ent as judged  

by the e lem en tary  s c h o o ls  from which the  p u p i l s  came.

The p u p i l s  o f  grade V III  were grouped In  s im i la r  

c l a s s e s  which had been p r e v io u s ly  e s t a b l i s h e d  in  grade V I I .  

Adjustments in  in d iv id u a l  c a se s  had been made, so  a s  to take  

i n t o  account achievem ent in  the  p rev io u s  year  o f  s c h o o l .

Sex d i f f e r e n t i a t i o n  was m aintained as b e fo r e .

The p la y e r s  o f  in stru m en ts  in c lu d e d  in  th e  e x p e r i ­

ment were members o f  the  sch o o l o r c h e s tr a  and band. These 

p u p i ls  were o f  mixed grade l e v e l s  from grade IX to  grade X I I .
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Both hoys and g i r l s  were in c lu d e d .  A l l  instrum ent s of” the 

various ty p e s  p layed  in  a f a l l  band and o r c h e s tr a  were r e p r e ­

se n te d .

Choice of s u b j e c t s . — Before s u b j e c t s  fo r  the ex ­

perim ent were f i n a l l y  s e l e c t e d ,  a l l  p u p i ls  in  grade V II,  

numbering 312 boys and . g i r l s ,  a l l  p u p i l s  in  grade V I II ,  

numbering 307 boys and g i r l s ,  and a l l  o r c h e s tr a  and band 

p la y e r s ,  numbering 114 boys and g i r l s ,  were g iven  the Fnuth 

Achievem ent T est in  M usic, D iv i s io n  I I I ,  Form A. Informa­

t io n  was a l s o  ga thered  showing which s tu d e n ts  were studying  

music o u ts id e  o f  sch o o l w ith  p r iv a te  music t e a c h e r s .

To avo id  the p o s s ib le  in f lu e n c e  o f  the  p r iv a te  

study o f  music upon achievement in  read ing music, no su b je c t  

was s e l e c t e d  f o r  the experim enta l or c o n tr o l  groups o f  grade 

seven and e ig h t  who was r e c e iv in g  music i n s t r u c t i o n  o u ts id e  

the r e g u la r  sch oo l music c l a s s e s  which a l l  p u p i ls  a t ten d e d .  

This l i m i t a t i o n  removed th e  names o f  n in e ty - s e v e n  p u p ils  

from fu r th e r  c o n s id e r a t io n .

In the group o f  Instrum ental p la y e r s ,  p r a c t i c a l l y  

a l l  o f  the p u p i ls  were r e c e iv in g  added i n s t r u c t io n  in  m usic , 

e i t h e r  by p r iv a te  tea ch er  or in  a sc h o o l  ensemble group. Ho 

p u p il  was in c lu d ed  In t h i s  study from t h e s e  groups who was 

not r e c e iv in g  -added in s t r u c t io n  in  m u sic , beyond th a t  g iven  

i n  the g e n e ra l  music c l a s s e s  o f  th e  s c h o o l .  The e f f e c t  o f  

a l l  th e  i n s t r u c t i o n  r e c e iv e d  by th e se  p u p i l s ,  whether in  

sc h o o l  or o u t s id e ,  was to be c o n s id er ed  in  th e  measurement
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o f  read in g  accomplishment by th e se  p la y e r s .  A s p e c ia l  tech n iq u e  

of  measurement for  t h i s  purpose was d eve lop ed  by -which the  

reading achievem ent of th e se  p u p i l s  was measured i n  a c tu a l  

performance on in s tru m en ts .

The s e l e c t i o n  of p u p i l s  was so made as to  n e u t r a l iz e  

th e  p o s s ib le  e f f e c t  o f  o u ts id e  m u sica l  i n s t r u c t i o n .  As a 

r e s u l t  o f  the methods, of s e l e c t i o n  employed, the p u p i l s  in  

the in stru m en ta l groups were a l l  r e c e i v i n g  o u ts id e  m usical  

i n s t r u c t i o n  and th e  rem aining p u p i ls  were r e c e iv in g  no o u ts id e  

m u sica l i n s t r u c t i o n .  Thus, the  p u p i l s  s e l e c t e d  from grad es  

seven and e i g h t  were f r e e  from th e  p o s s i b l e  in d e f in a b le  e f f e c t  

o f  s i g h t - s in g i n g  l e s s o n s .  In the ca se  o f  the i n s t r u m e n t a l i s t s ,  

on the o ther  hand, every  l e s s o n  in c lu d e s ,  by the n atu re  o f  

in s tr u m e n ta l  work, some s ig h t - r e a d in g  i n s t r u c t i o n .  S ince  

most o f  th e  in s t r u m e n t a l i s t s  were r e c e iv in g  p r iv a t e  instrxxc-  

t i o n  I t  seemed b e t t e r  to in c lu d e  th o se  p u p i l s  who were 

stu d y in g  p r i v a t e l y  r a th e r  than th o s e  who were not stu d y in g  

p r i v a t e l y .

D iv i s io n  in to  experim ental and c o n t r o l  grou p s . —

I t  was found th a t  on ly  f i v e  o f  the se v e n th  grade groups c o u ld  

be Included i n  the t r a in in g  l e s s o n s  p lan n ed , because  o f  

sc h e d u lin g  c o n f l i c t s .  I t  was  p o s s ib l e  to  in c lu d e  e ig h t  of 

th e  home room groups in  grade e ig h t ,  and a l s o  a l l  band and 

o r c h e s tr a  p l a y e r s .

W ithin each home room group o f  grade sev en  and e i g h t ,  

l i s t s  o f  names were prepared fo r  216 p u p i l s  whose sc o r e s
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matched, p e r f e c t l y  on the Knuth t e s t .  A f te r  th e s e  l i s t s  were 

prepared , 104 o ther  names were  added. These were p u p i l s  

whose s c o r e s  v a r ie d  s l i g h t l y  from an e x a c t  m atch. These 

a d d i t io n s  were made to  in c r e a s e  the t o t a l  number o f  names.

Data f o r  s i x t y - e i g h t  o f  th e  in d iv id u a l s  -whose s c o r e s  were 

im p e r f e c t ly  matched were f i n a l l y  in c lu d e d  in  the  . r e s u l t s .

The i n c l u s i o n  o f  the  e x tr a  c a se s  a f f e c t e d  the c e n tr a l  t e n d e n c ie s  

and v a r i a b i l i t y  o f  the  d i s t r ib u t io n s  of i n i t i a l  s c o r e s  f o r  

th e  matched groups o n ly  s l i g h t l y .  Data shew ing the  d eg ree  

o f  correspondence between the matched groups w i l l  be p r e ­

s e n te d  In a l a t e r  ch a p ter .

A fte r  the  l i s t s  o f  names were prepared , w ith  p a ir e d  

c a s e s  t o g e t h e r ,  each p a ir  was d iv id e d ,  one member b e in g  p la c e d  

In a c o n tr o l  group o f  p u p i l s  and one In the corresp ond ing  

exp erim en ta l g rou p .. To a ss ig n  th e s e  s u b j e c t s ,  the  ' tech n iq u e
1

o f  random s e l e c t i o n  was fo l lo w e d ,  as recommended by L in d q u is t .
p

A t a b le  o f  random numbers fu r n ish e d  the b a s is  for t h i s  a s s ig n ­

ment of s u b j e c t s  to  the experim ental and c o n t r o l  gro u p s .

In the  o r ig i n a l  c l a s s  groupings o f  th e se  p u p i l s ,  the  

members o f  each  c l a s s  were a l l  o f  the  same s e x ,  and were s e ­

l e c t e d  f o r  g e n e r a l  s i m i la r i t y  In I n t e l l i g e n c e  and academic

^ S .  P. L in d q u is t ,  S t a t i s t i c a l  A n a lys is  in  Bdnca-  
t i o n a l  R esearch , pp. 2 4 -9 .  LRos tori':': Houghton h i f f l i n
Company, 1940 .

I b i d . , pp. 2 6 2 -4 .
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ach ievem en t. The primary b a s i s  fo r  m atching was, however, 

e q u a l i t y  or n e a r -e q u a l i t y  o f  score  on the  Knuth T e s t .

A fter  p a ir in g s  were made, e igh iy -th ree  p a ir s  of  

p u p i ls  were in c lu d e d  in  the f i v e  p a ir s  o f  groups from, grade  

se v e n ,  and s e v e n ty -se v e n  p u p i l s  were in c lu d e d  i n  the e ig h t  

p a ir s  o f  groups from grade e i g h t .  This made a t o t a l  of 160 

seven th  and e ig h t h  grade p u p ils-  in  th e  c o n tr o l  group and an 

equal number i n  the exp er im en ta l, group.

Instrum ental s t u d e n t s . — The in stru m en ta l p la y e r s  

o f  the band and o r c h e s tr a  were a ls o  matched on Knuth T est  

s c o r e s  and in  a d d it io n  were matched on the b a s is  of th e  

p a r t i c u la r  instrum ent perform ed. These p la y e r s  were not 

matched, however, in  sex  or grade l e v e l .  The p a ir in g s ,  

a cco rd in g  to  in strum ent performed, in c lu d e d  two p u p i l s .p l a y ­

in g  trum pet, two p la y in g  v i o l i n ,  e t c .  For the purpose of 

measuring r ea d in g  perform ances, t h i s  matching b a s i s  was con­

s id e r e d  p a r t i c u la r ly  im portant. The Knuth score  p a ir in g s  

were im p e r fe c t  in  twenty-two of the f o r t y  p a ir s  f i n a l l y  s e ­

l e c t e d .  The v a r ia t io n  was sm a l l ,  how ever, between the p a ired  

s c o r e s .  By th e  u se  o f  the random number tech n iq u e  o f  a s s i g n ­

ment, the matched p a ir s  were d iv id e d  in t o  c o n tr o l  and e x p e r i ­

m ental groups. Data showing th e  s i m i l a r i t y  o f  the  p a ired  

groups w i l l  be p resen ted  in  a l a t e r  c h a p te r .

dumber o f  s u b je c t s  f i n a l l y  in c lu d e d . — The l i m i t a ­

t i o n s  imposed In the equatin g  o f  th e  p u p i l s  considerably-  

low ered  the  number o f  c a ses  a v a i l a b l e ,  as a lre a d y  n o te d .
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The number o f  s u b je c t s  f i n a l l y  com p leting  th e  experim ent was 

lowered 'oy other  f a c t o r s .

Withdrawal o f  p u p i l s  i n  e i t h e r  the c o n tr o l  or ex ­

per im enta l groups reduced the  numbers. Extended absence  

during the tw e n ty - tr a in in g  p e r io d s  a f f e c t e d  the t o t a l .  No 

incom plete  data were in c lu d e d  in  the f i n a l  a n a ly s i s  o f  r e s u l t s .  

Data f o r  p u p i l s  who m issed  t r a in in g  l e s s o n s ,  or who, a t  the 

c lo s e  o f  the experim ent, had record s th a t  were incom plete  as  

to  any sc o r e s  or t e s t s ,  were n o t  in c lu d e d  in  the  r e s u l t s .  

F if t y - s e v e n  p u p i ls  from grade sev en , s i x t v - f i v e  p u p i ls  from 

grade e i g h t ,  and t h i r t y - s i x  in stru m en ta l p la y e r s  f i n a l l y  com­

p le t e d  a l l  t r a in in g  and t e s t s .  The study used  the data from

th e s e  158 p u p i l s  in  the experimental, group and from the p u p i l s

p a ir ed  with them in. the c o n tr o l  group.

Table 1 p r e se n ts  a c l a s s i f i c a t i o n  o f  s u b je c t s  by 

c l a s s e s  and s e x .  This ta b le  shows th a t  a t o t a l  o f  s i x t e e n  

p a ir s  o f  c l a s s e s  were in c lu d ed  in  the exp erim en t, w ith  158 

p u p i ls  in  th e  s i x t e e n  exp er im en ta l c l a s s e s  and an ecual

number in  the s ix t e e n  c o n tr o l  c l a s s e s .

Expos nr e equipm ent. — In arranging  th e  exposure  

apparatus used in  t h i s  experim ent, f u l l  c o n s id e r a t io n  was

g iv e n  to  th e  requirem ents e s t a b l i s h e d  by Wundt and Dodge, and
'2.

rep o rted  by W hipple. The e s s e n t i a l s  o f  a good t a c h is to s c o p e  

are g iv e n  a s :

5 Guy Montrose Whipple, Manual o f  Mental and P h y s ic a l  
T e s t s , p . 2 6 4 . B altim ore: Warwick and Yol?k~ 1910.
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TABLE 1

NUMBER OF SUBJECTS INCLUDED 1ST EACH EX PER IMENTAL 
Al'TD CONTROL GLASS

P air Grade or 
Group

E xperim enta l C ontro l T o ta l
Boys G ir ls Boys G ir ls

1 Grade 7 12 12 24
2 Grade 7 10 . 10 20
3 Grade 7 11 11 22
A Grade 7 11 11 22
5 Grade 7 13 13 26
6 Grade 8 6 6 12
7 Grade 8 12 12 24
8 Grade 8 7 7 14
9 Grade 8 14 14 28

10 Grade 8 7 7 14
11 Grade 8 9 9 18
12 Grade 8 7 .7 14
13 Grade 8 3 3 6
14 In stru m en ta l 9 4 11 2 26
15 In strum enta l 8 3 10 1 22
16 In stru m en ta l 7 5 8 4 24

T o ta l 87 71 92 66 316
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5 0

1 .  Exposure Is  sh o rt  enough to p rec lu d e  eye move­
m ents.

2 .  Arrangement of f i x a t i o n  mark and st im u lu s i s  
such th a t  a l l  p a r ts  o f exposed o b je c t  are seen  
w ith  a t  l e a s t  eq u a l d i s t i n c t n e s s .  The exposure  
f i e l d  must c o in c id e  w ith  the  o cu la r  f i e l d  o f  
d ir e c t  v i s i o n .

3 .  The exposure o f  a l l  p a r ts  must be s im u lta n eo u s .
No time d i f f e r e n c e s  may occur In var iou s  p a r t s .

4 .  R e t in a l  a d a p ta t io n  i s  fa v o r a b le ;  sudden changes  
from dark to l i g h t  are a v o id e d .

5 .  . P e r s i s t e n t  a f t e r  images must be a v o id ed .
6 .  D uration  must be l im i t e d ,  to  prec lud e  r o v in g  

o f  a t t e n t io n  o ver  the  exposure f i e l d .
7 .  A ready s ig n a l  must be g i v e n .
8 .  R e la t iv e  I l lu m in a t io n  o f  p re -e x p o su r e ,  ex p osu re ,  

and p o s t  exposure f i e l d s  should  be capable o f
: ; experimental'modification.
9 . The exposure must be n o i s e l e s s  and f r e e  from 

d i s t r a c t i o n .
10 . I t  should  be p o s s ib l e  to arrange f o r  monocular 

or b in o cu la r  o b s e r v a t io n .

The f la s h m e te r ,  m anufactured by the K eystone C o .,  

M e a a v i l l e ,  P a . ,  was u sed  as th e  c o n tr o l  in  p r o j e c t in g  the 

m a te r ia ls  exposed  on the s c r e e n .  This d e v ic e  m eets the s p e c i ­

f i c a t i o n s  e s t a b l i s h e d  by Wundt and Dodge. The exposure can 

be r e g u la te d  so t h a t  l i g h t  can be a l lo w ed  to  f la .sh  upon a 

sc re en  su d d en ly . The image can be shown fo r  a l e n g t h  of  

tim e from, one t w e n t y - f i f t h  o f  a. second up to  one second, w ith  

the added p o s s i b i l i t y  o f  tim e and bulb  e x p o su r e s .  The mechanism  

c o n s i s t s  o f  a s p e c i a l l y  c o n s tr u c te d  s e r i e s  o f  in t e r lo c k in g  

s h u t t e r s ,  hea t  r e s i s t a n t ,  and c o n t r o l l e d  by a c a b le  s h u t te r  

r e l e a s e  as on an ord inary  camera s h u t t e r .  This l i g h t  c o n tr o l  

i s  then  p la c ed  over  the le n s  o f  a standard lan tern  s l i d e  

p r o j e c t o r  and operated  by the a t ta ch ed  cable  .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



5 1

Length o f  ex p o su re . — After- p r e lim in a ry  'experimen­

t a t i o n  and a rev iew  of p e r t in e n t  r e se a r c h ,  an exposure of 

one hundred sigma (o n e - te n th  o f  a second) was used for the  

exp erim en ta l t r a in in g  work. C onsiderable  a t t e n t i o n  has been  

g iven  to  th e  problem o f  l e n g t h  o f  exposure in  t a c h i s t o s c o p ic
A

s t u d ie s  in  eye t r a i n in g .  T inker * s t a t e s ,  "An exposure o f  

100 sigma p rev en ts  occurrence o f  any eye movements during

exposures and y i e l d s  v a l id  r e s u l t s . ” Regarding the  len g th
5

o f  tim e o f  exposure to  be chosen , Tinker s a y s ,  "A change o f  

exposure in t e r v a l  in  which d u ra t io n  o f  exposure i s  kept w ith ­

in  40 to  160 sigma would not. in f lu e n c e  p e r ce p tu a l  span s i g n i ­

f i c a n t l y . ”
6In an e a r ly  stu d y  G a t t e l l  found th a t  l e t t e r s  or 

words must work on th e  eye from .01  second t o  .07  secon d , wl>th 

a sh o r te r  time req u ired  fo r  words than fo r  l e t t e r s .  In some 

c a se s  sh ort phrases or se n te n c e s  were read as q u ic k ly  as 

words or l e t t e r s .  I t  seems probable t h a t  t h i s  same s i t u a ­

t i o n  would p r e v a i l  in  the read in g  of music by an exp er ien ced  

m u sic ia n .
7In a s e r i e s  o f  r e a c t io n  time s t u d i e s ,  Dodge

M iles A. T inker, "V isual Apprehension and Percep­
t i o n  in  Reading", p s y c h o lo g ic a l  B u l l e t i n , 26 (March, 1 9 2 9 ) ,  223-40.

5 I 5 i d . ,  p .  227 .
0

J .  W. G a t t e l l ,  "The Time I t  Takes to  See and Name 
O b j e c t s ,” Mind, 11 (January, 1 8 3 6 ) ,  6 3 -6 5 .

7
Raymond Dodge, "The R eaction  Time o f  th e  Eye,"  

P s y c h o lo g ic a l  Review, 6 (September, 1 8 9 9 ) ,  4 7 7 -8 5 .
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found, th a t  an exposure o f  .1  second, could, be used, w ith ou t  

any danger th a t  the  s u b je c t  cou ld  move the ey es  and o b ta in  

a second c le a r  f ix a t io n ,  w h ile  th e  m a ter ia l  was exposed .

These s t u d ie s  determ ined th e  le n g th  o f  exposure to  

be used . E a r ly  t r i a l s  were made w ith  sm a ll  groups o f  s tu d e n t s .  

One la r g e  group In a U n iv e r s i t y  o f  C in c in n a t i  c l a s s  i n  educa­

t i o n a l  p sych o logy  was used  fo r  a g e n e r a l  t r i a l  o f  the scheme, 

in c lu d in g  the d e ter m in a t io n  of th e  exposure le n g th ,  forms to  

be u sed , and makeup o f  s l i d e s .  The o n e - te n th  second exposure  

was found to  be long enough fo r  read in g  th e  s l i d e s .  A fter  

fu r th e r  t r i a l s  and t e s t s  w ith  m u sic ian s  and s tu d e n ts  from  

the C in c in n a t i  Conservatory of M usic, the p h y s ic a l  arran ge­

ments In the  fo l lo w in g  paragraphs were s ta n d a r d iz e d . They 

were m aintained  w ithout change, through a l l  the t r a in in g  

g iv e n  the experim en ta l s u b j e c t s .

F ix a t io n  and s t im u lu s . — The sc re en  was arranged  

so th a t  th e  f i x a t i o n  was c o n s ta n t .  The exposure was c e n te r e d  

fo r  each s l i d e  a t  the same l o c a t i o n  on the sc re en  so th a t  the  

eye cou ld  f in d  t h i s  area  and be ready fo r  the  s t im u lu s .  The 

b r i l l i a n c e  o f  the exposure was co n sta n t  and o f  equal d i s t i n c t ­

n e s s  a t  a l l  p o in t s .  T his was e a s i l y  managed s in c e  the pro­

j e c t i o n  bulb con tin u ed  to  burn a t  a l l  t im e s .  Only when the  

s h u t te r  was opened cou ld  the  l i g h t  show on the s c r e e n ,  how­

e v e r .  The exposure area was la r g e  enough so th a t  any d i f f e r ­

ence in  i l lu m in a t io n  o f  d i f f e r e n t  p a r ts  o f  th e  sc re en  was 

n e g l i g i b l e .
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S e a t in g  arrangem ents. — The s u b j e c t s  were s e a te d

so  th a t  d i r e c t  v i s i o n  o f  th e  e n t i r e  sc re en  was p o s s i b l e .  The

arrangement o f  c h a ir s  p e r m itted  some v a r i a t i o n  i n  p o s i t i o n

a t  d i f f e r e n t  l e s s o n  p e r io d s .  S tu dents  were a llo w ed  to  s e a t

th e m se lv e s  in  p o s i t i o n s  which th e y  c o n s id e r e d  com fortab le

and d e s i r a b l e .  U h ile  a f i x e d  s e a t in g  arrangement was not

r eq u ir e d  a t  v a r io u s  l e s s o n s ,  i t  was noted  t h a t  l i t t l e  change

o f  s e a t i n g  o c c u r r e d .  T h i s  a r r a n g e m e n t  was b a s e d  on  t h e  w o rk  
8o f  G r i f f in g  who worked w ith  la r g e  c l a s s e s  from grade 

sc h o o l  through c o l l e g e  on th e  problem o f  th e  " e x te n s iv e  

th resh o ld ' .?  I t  was n o ted  i n  t h i s  work t h a t  the  s u b j e c t s  

un favo ra b ly  s e a te d  were no l e s s  s u c c e s s f u l .

The p u p i ls  were s e a te d  a t  d i s t a n c e s  v a r y in g  from  

f i f t e e n  to  tw e n ty - f iv e  f e e t  from the  s c r e e n .  The equipment 

was p la c ed  in  the  same p o s i t i o n  fo r  each p e r io d  o f  work.

L ig h t in g  c o n d i t i o n s . — S u f f i c i e n t  l i g h t  was main­

t a in e d  in  th e  c la ssro o m  to  perm it marking o f  th e  resp on se  

form s. Sudden changes from dark t o  l i g h t  were a v o id e d . No 

p e r s i s t e n t  a f t e r  Images viere o b serv ed . By th e  use o f  sh a d es ,  

th e  i l lu m in a t io n  in  th e  room was m ain ta ined  a t  about the same 

b r i l l i a n c e  fo r  a l l  l e s s o n s .  The r e l a t i v e  i l lu m in a t io n  o f  

p r e -e x p o su r e ,  ex p osu re , and p o s t -e x p o su r e  f i e l d s  was thus

Harold G r i f f in g ,  "The Development o f  V isu a l  Per 
c e p t io n  and A t t e n t i o n , 11 American Journal o f  P sy ch o lo g y , 7 ( 
(January, 1 8 9 6 ) ,  2 2 7 -3 6 .
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p o s s ib l e  of exp er im en ta l m o d i f i c a t io n .  hhen th e  c o n d it io n s  

fo r  l i g h t i n g  were f i n a l l y  e s t a b l i s h e d ,  every  attempt was 

made to m ain ta in  th e  o r ig i n a l  s i t u a t i o n .  No experim enta­

t io n  in  i l lu m in a t io n  was in tro d u ced  because o f  the p o s s ib le  

v a r ia t io n , which could, f o l lo w .

Toe exposure sound o f  the f l a s h in g  d ev ice  caused, 

no d i s t r a c t i o n .  The c l i c k  was as subdued as the sound of the  

average camera s h u t t e r .  S in ce  t h i s  c l i c k  was fo l lo w e d  in  

g en era l  by the sound o f  the p ia n o ,  no n o t i c e  was g iv en  to  

the s h u t t e r  sound.

The p r o je c to r  was a s tan d ard  9 x 12 cm. la n te r n -  

s l i d e  p r o je c to r  manufactured by Bansch and Lomb, u s in g  a 

500 w att bulb and a t e n - in c h  l e n s .  Standard 3-|- x 4 inch  

g l a s s  s l i d e s  were u sed . The p r o je c to r  opening was lo c a te d  

twenty f e e t  from th e  s c r e e n  and f o r t y  in c h e s  above the 

f l o o r .

The expos'ore d u ra tio n  of o n e - te n th  second was 

too  sh ort to  perm it any movement o f  the e y e s .

The ready s i g n a l . — The p r e p a r a t io n  o f  the  su b je c ts  

fo r  the exposure o f f e r e d  a s l i g h t  problem. In order  to be 

c e r ta in  that a t t e n t io n  was c en te r e d  on the s c r e e n  a t  the  

time t h a t  the m u sica l  p a t te r n  was p r o je c te d ,  i t  was found 

n e c e ssa r y  to  rep eat the words, r,Ready, nowin b e fo re  each 

exposure . This sequencg o f  p r ep a ra to ry  d i r e c t i o n  and ex ­

posure was kept r h y th m ic a lly  c o n s ta n t  throughout the  work,
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even though T inker, R o b er ts , and Jackson ~ have found the 

t i n e  between the p rep aratory  s i g n a l  and the r e le a s e  of a 

t a c h i s t o s c o p ic  sh u tte r  to be r e l a t i v e l y  im m ater ia l .  A f te r  

determ in ing  the p er ce p tu a l  span o f  the s u b je c t s  in  t i e  e x ­

periment th e s e  i n v e s t i g a t o r s  found th a t  th ere  was no s i g n i ­

f i c a n t  d i f f e r e n c e  between a s e r i e s  o f  exposures in  w hich the  

tin© from the ready s ig n a l  t o  t h e  r e le a s e  o f  th e  s h u t te r  was 

kept constant and a s e r i e s  o f  exp osu res  in  which the time 

was v a r ie d .

The s c r e e n . — A standard aluminum p a in te d  c lo th  

sc re en  was used . The s i z e  was s i x  by s i x  f e e t  w ith  the  

top  edge e ig h t  f e e t  from the f l o o r .  The p o r t io n  of the 

sc r e e n  used for the exposures was c e n te r e d  in  t h i s  a rea .

The a c tu a l  s i z e  o f the b r ig h t  area was one by th ree  f e e t ,  

cen te r e d  on the screen  fo u r  f e e t  from the f l o o r .  The m u sica l  

n o ta t io n  c en te r e d  in  t h i s  b r ig h t  a r e a .  The le n g th  o f  the 

s t a f f  shown v a r ie d  from tw elve  in ch es  to  tw en ty -fou r  in c h e s  

depending on the number of sym bols . The h e ig h t  o f  the s t a f f  

was con stan t  a t  n ine  in c h e s .  In  the c o n s tr u c t io n  o f  the 

s l i d e s ,  th e  music was c en te r e d  on the g la s s  so th a t  p r o j e c ­

t io n  would p la c e  the n o t a t io n  a t  exact  c en te r  o f  the b r ig h t  

area o f  the  s c r e e n .

 ̂ M. A. T inker, D. R ob erts , A. Jackson, ’’D e f in i t e  
and I n d e f in i t e  P reparation  in  th e  V isu a l  Apprehension E xp er i­
ment, ” American Journal o f  P sych o logy , 42 (January, 1 9 3 0 ) ,  
9 6 -1 0 0 .
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Tbs area  im m ediate ly  surrounding the m usical n o ta ­

t io n  was i l lu m in a t e d .  T his was based  on research  o f  Cobb 

and G e i s l e r ,  who found th a t  when the surrounding f i e l d  

of  exposure was b r ig h te r  the v i s u a l  d i s c r im in a t io n  was b e t t e r  

than 'when the surrounding f i e l d  was dark.

B inocu lar  o b s e r v a t io n  was used throughout the e x ­

p er im en t. A l l  c o n d it io n s  f o r  v iew in g  th e  exposures were 

arranged to  be as normal as p o s s i b l e .

P rep aration  o f  s l i d e s . — A la n te r n  s l i d e  was p r e ­

pared f o r  each p a t te r n  o f  m usical n o te s  to be f l a s h e d  on the  

s c r e e n .  A Corona t y p e w r ite r ,  m u s ic ia n 1s model, was used  in  

ty p in g  the . s l i d e s .  The ty p in g  was done on c e l lo p h a n e .

Standard carbon mats were used  to  e n c lo s e  the c e l lo p h a n e .

The -use o f  t h i s  equipment guaranteed  th a t  a l l

m a te r ia l  would be p r in te d  w ith  eq u a l l e g i b i l i t y .  Accurate

sp acin g  was arranged i n  accordance w ith  the schedu le  in d ic a t e d

in  Table 2 .  The m u s ic ia n ’ s model ty p e w r ite r  produced c l e a r ,

sharp p r i n t s ,  which r e s u l t e d  in  a b la c k  p r in t  on th e  s c r e e n .
n31ack p r i n t  on a w h ite  ground has been found by T aylor  

t o  be read  f a s t e r  than w h ite  p r in t  on a b lack ground.

A l l  n o te s  were w r i t t e n  as h a l f  n o t e s .  No v a r ia ­

t io n  in  rhythm was in tr o d u c e d .

10
P. 7/. Cobb and L. R. G e i s l e r ,  ’’The E f f e c t  on 

P ovea l V is io n  of Bright Surroundings , n P sy c h o lo g ic a l  Review, 20 
(November, 1 9 1 3 ) ,  4 2 5 -4 7 .

H C. E. T a y lo r , nThe L e g i b i l i t y  o f  Black and b h ite  
P r i n t , ” Journal o f  E d u ca tio n a l P sy ch o log y , 25 (November, 1 9 5 4 ) ,  
5 6 1 -7 3 .
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TABLE 2

SPACING ARRMGEMENT FOR SLIDES

Number o f  Notes Spaces Length in  
in c h e s

Inches from each 
edge

2 5 l / 2 : 1 -3 /4 '
5 7 - • l l / l 6 : 1 - 5 /8
4 9 7 /8 1 -9 /1 6
5 11 1 -1 /8 1 -7 /1 6

6 13 1 -5 /1 6 1 -5 /1 6

7 15 1 - 1 /2 1 - 1 /4
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A ll  spacing  o f  m a ter ia ls  was c o n t r o l l e d  so t h a t  the 

n o te s  were lo c a t e d  e x a c t ly  between the s t a f f  l i n e s  or c en tered  

on s t a f f  l i n e s .  The maximum, range of n o te s  p r e sen ted  was 

frora the l in e  below the  s t a f f  to  the l in e  above the s t a f f ,  

i n c l u s i v e .  Ho c l e f  s ig n  was used on th e  s t a f f .

A l l  the n ote  sequences p resen ted  In the t r a in in g  

program are shown in  Appendix B.

Training Program fo r  Experim ental S u b jects

Design o f  m a te r ia ls  u s e d . - -  The t r a in in g  o f  the  

s u b je c t s  in  th e  experim ental groups c o n s i s t e d  of r e a d in g ,  

or a ttem pting  to read , sequences o f  sh o rt  m u sica l  u n it s  

p r e sen ted  in d iv i d u a l ly  fo r  p e r io d s  too  b r i e f  to  permit eye  

movements. The u n i t s  v a r ie d  in  d i f f i c u l t y ,  with a gradual  

In crea se  in  the number o f  n o te s  per u n i t  and i n  the maxi­

mum m usica l in t e r v a l  per u n i t .  This in c r e a s e  in  d i f f i c u l t y  

c h a r a c te r iz e d  both  th e  u n i t s  p resen ted  at each p r a c t ic e  

p er io d  and th e  m a te r ia ls  in c lu d e d  at s u c c e s s iv e  p r a c t i c e  

p e r io d s .  Success o f  the s u b je c t s  i n  read ing  the u n i t s  p r e ­

sen ted  was measured by resp o n ses  which th e y  wrote on p r e ­

pared forms .

The u n i t s ,  which were p r e sen ted  on la n te rn  s l i d e s ,  

v a r ie d  in  le n g th  from two to  seven  n o tes  and in  range on 

the s t a f f  from a un ison  ( s i n g l e  s t a f f  l i n e  or space) t o  a 

n in th  ( t o t a l  o f  n ine  l i n e s  and sp aces  on the s t a f f ,  co u n tin g
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■both-lim its) . By changing th e  l e n g t h ,  d i r e c t i o n ,  and range  

o f  the m u s ic a l  u n i t s ,  i t  was p o s s ib l e  to  prepare 600 s l i d e s ,  

each one d i f f e r e n t  from a l l  o t h e r s .

A more extended a n a ly s i s  o f  the m usical u n i t s  used  

in  the 600 s l i d e s  i s  prov ided  in  Chapter IV.

No attem pt was made to  keep th e  d i f f i c u l t y  o f  m a te r ia ls  

or the mode o f  resp onse  c o n s ta n t .  The demands made upon the  

l e a r n e r s  by the p r a c t i c e  m a te r ia l  v a r ie d  from p r a c t i c e  p e r io d  

to p r a c t i c e  p e r io d . In some c a s e s  m a te r ia ls  p r e se n te d  a t  

one l e s s o n  were r ep ea ted  a t  a n o th er .  S in ce  th e re  was no 

d e s ir e  t o  d evelop  le a r n in g  cu rves , th e se  v a r ia t io n s  i n  the  

le a r n in g  s i t u a t i o n  were not b e l i e v e d  to  d e tr a c t  from, the  

purpose of t h i s  s tu d y . The v a r ia t io n s  were employed for  

rea so n s  which w i l l  be d i s c u s s e d  as the program i s  d e s c r ib e d .

On the o th er  hand, th e  program was such as to  in d ic a t e  r a th e r  

c o n c lu s iv e ly  whether p u p i l s  were a b le ,  a t  the c l o s e  o f  t r a i n ­

in g ,  to  reco g n ize  the r e l a t io n s h ip  o f  v i s u a l  m u s ica l  u n i t s  

to  corresponding  a u d ito r y  u n i t s .  M usic iansh ip  i s  a m atter  

o f  hearin g  or producing m usic .

General p lan  o f  l e s s o n s . — A fter  a l l  p r e l im in a r y  t e s t ­

in g  was com pleted and groups were ch osen , the t r a in in g  pro­

gram was undertaken. Twenty-one l e s s o n  p er io d s  were g iv e n ,  

one each week. The le s s o n s  c o n s i s t e d  o f  f o r t y  exp osu res  

each and were o f  approx im ate ly  t e n  m in u te s» d u r a t io n .  Each 

exposure was fo r  o n e - te n th  o f  a seco n d .
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Lessons 1 t o  V. — The f i r s t  f i v e  l e s s o n s  d i f f e r e d  in  

c e r t a in  r e s p e c t s  from the rem ain ing  l e s s o n s .  The f i r s t  f i v e  

tl e s s o n s  may Toe regarded  as in tr o d u c to r y  and p r e l im in a r y  to  

th e  main p e r io d  o f  t r a i n i n g .  Daring t h e s e  e a r l y  l e s s o n s ,  

th e  mode o f  resp on se  was d i f f e r e n t  from t h a t  demanded l a t e r .  

I t  was a l s o  d i f f e r e n t ,  dar ing  t h i s  i n i t i a l  p e r io d  o f  work, 

f o r  the groups of in s t r u m e n t a l i s t s  and the c l a s s e s  o f  seven th -  

and e ig h th -g r a d e  p u p i l s .

For th e  f i r s t  f i v e  l e s s o n s ,  a s p e c i a l  form was p r e ­

pared  fo r  th e  s u b j e c t s  i n  grades seven  and e i g h t .  On t h e s e  

forms (Appendix E) each  o f  the  f o r t y  m u s ic a l  s e l e c t i o n s  ex ­

posed  on the sc re en  was in c lu d e d  in  a group o f  fo u r  m u lt ip le  

c h o ic e  m u sica l  I tem s. The s e l e c t i o n s  were- arranged and 

grouped i n  a v a r i e t y  o f  wsys so t h a t  the r e sp o n se s  c a l l e d  

fo r  f u l l  in s p e c t io n  of th e  item s as arranged on th e  form.

The i n t e n t i o n  o f  t h i s  phase o f  the t r a i n in g  was to  

draw a t t e n t io n  to  d e t a i l e d  d i f f e r e n c e s  in  m u s ic a l  n o t a t io n  

o f  v a r io u s  p a t t e r n s  and t o  in c r e a s e  th e  span  o f  r e c o g n i t io n  

by in c r e a s in g  th e  l e n g th  and c o m p lex ity  o f  the m u s ic a l  

■patterns. No tone p ro d u ctio n  was p r e se n te d  in  t h e s e  l e s s o n s .

During th e s e  same f i v e  l e s s o n s ,  the  m u s ic a l ly  t r a in e d  

in s t r u m e n t a l i s t s  were g iv e n  forms c o n s i s t i n g  of s t a f f s  p r e ­

pared fo r  th e  w r i t in g  o f  the  m usica l p a t t e r n  exposed  on the  

sc re en  (Appendix D ) . These s u b j e c t s  were asked  to  w r i te  

the a c t u a l  m u sica l  p a t te r n s  which were shown. The same 

p a t te r n s  were exposed  on th e  s c r e e n  fo r  a l l  t r a i n i n g  le s s o n s
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o f  ’Doth, th e  i n s t r u m e n ta l  g ro u p s  and th e  s e v e n th - a n d  e ig h t h  -

g r a d e  g ro u p s .

The m u s ic a l ly  e x p e r ien ce d  in stru m en ta l groups were 

exp ected  to  "benefit from th e  t r a in in g  in  w r i t i n g  the  d e t a i l e d  

m u sica l n o t a t io n .  A gain , no a c tu a l  m u sica l  tone  was p resen ted  

in  th e se  e a r ly  l e s s o n s  fo r  the  in s tr u m e n ta l  grou p s .

Other l e s s o n s . — prom th e  s i x t h  s e r i e s  o f f o r t y  e x ­

posu res  through the  f i n a l  t w e n t ie t h  s e r i e s  the members of  

a l l  th e  groups were asked t o  respond in  th e  same manner. 

Im m ediately  a f t e r  e a c h .m u s ic a l  p a t te r n  was exposed  on the 

sc r e e n  a p a tte r n  was p la y ed  on the p ia n o .  The phrase p e r ­

formed was e i t h e r  i d e n t i c a l l y  the same as the exposed phrase  

on the  sc r e e n ,  or d i f f e r e d  i n  some d e t a i l .  . The r e g i s t r a t i o n  

o f  t r e b le  c l e f  was used  and th e  f i r s t  tone was always the 

same as the note  in  th e  f la s h e d  p a t t e r n .

For a l l  o f  th e se  resp o n ses  a form (Appendix D) r e ­

q u ir in g  e i t h e r  th e  c h o ic e  o f  S , f o r  "sam e,” or D, fo r  !rd i f -  

f e r e n t , ” was u sed . I f  th e  p a t te r n  p lay ed  was judged the same 

as the n o te s  f la s h e d  on th e  s c r e e n ,  th e  su b je c t  was to  mark 

the  l e t t e r  !tS . M I f  the  p a t t e r n  p la y ed  was judged t o  be 

d i f f e r e n t  from the  n o te s  f l a s h e d  on the s c r e e n ,  the su b je c t  

was to  mark the l e t t e r  "D." The use o f the m usica l p e r ­

formance o f  the u n i t s  c a l l e d  f o r  r e c o g n i t io n  o f  the  r e l a t io n  

o f the p a tte r n  f la s h e d  on th e  sc r e e n  to  th e  phrase p lay ed  

on the p ia n o .  In th o se  in s ta n c e s  when i t  was d e s ir e d  to  p r e ­

se n t  a t  the p iano a m usica l p a t te r n  d i f f e r e n t  from th at
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f la s h e d  on the s c r e e n ,  v a r io u s  changes were made in  the 

d i r e c t io n ,  sp a c in g , and number o f  to n e s .

A l l  the m usica l u n i t s  p r e sen ted  in  the tr a in in g  pro­

gram are shown in  Appendix B. The m usica l p a tte r n s  p r e sen ted  

at  th e  piano i n  a d i f f e r e n t  manner from, the  corresp ond ing  

u n i t  f la s h e d  on th e  screen  are shown in  Appendix C.

The purpose , o f  th e se  l e s s o n s  was .to present the rea d ­

in g  m a te r ia ls  in  such a way as to  req u ire  a response  r e l a t e d  

to  a m usica l s i t u a t i o n .  The le n g th  and com p lex ity  o f  the  

m u sica l u n i t s  in c r e a se d  through the l e s s o n s .  The d i f f i c u l t y  

o f  the  music performed a l s o  was g r a d u a lly  in c r e a s e d .  The 

in t e n t i o n  was to  in c r e a s e  th e  span o f  r e c o g n i t io n  v i s u a l l y  

and n e c e s s a r i l y  to  in c r e a s e  the  span of a u ra l com prehension.

M usical . u n i t s . - -  The p a t te r n s  used in  the  m a te r ia ls  

f la s h e d  on the sc r e e n  in  the t r a in in g  program were c a r e f u l ly  

e v a lu a te d .  The p r o g r e s s iv e  d i f f i c u l t y  o f the m a te r ia ls  was 

e s p e c i a l l y  checked. As i s  shown in  Chapter IV, th ere  was a 

gradual in c re a se  in  the numbers o f  n o te s  exposed In the  

p a tte r n s  and in  the  range o f  s t a f f  co vered . The program o f  

t r a in in g  was d es ig n ed  e s s e n t i a l l y  t o  emphasize the  In crea sed  

span, o f  r e c o g n i t io n .  The p a t te r n s  were uniform  in  the use  

o f  a simple s t a f f  o n ly ,  In the use o f h a l f - n o t e s  throughout,  

and in  the e l im in a t io n  o f  c l e f  s i g n s ,  bar l i n e s ,  a c c i d e n t a l s ,  

and other marks.

Figure 1 shows i l l u s t r a t i o n s  o f  s l i d e s  used in  v a r io u s  

t r a in in g  le s s o n s  and o f  the  correspond ing  p assages  heard by

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



65

Notes f la s h e d  
on Screen

Notes P layed  
on Piano

Lesson VI 

S l id e  7
ZZ

Lesson VII 

S l id e  22

Lesson V III  

S l id e  35
g ggzz

Lesson X 

S l id e  39
Z Z

Lesson XII 

S l id e  33

p - P  o p  ......... .
.....TLT^I £

ZZ

Lesson XVIIT 

S l id e  39 £

Figure 1 . - -  T yp ica l S l id e s  Used in  T ra in in g  L e sso n s ,  and 
Corresponding Piano P assages  D i f f e r in g  in  Various ’Nays from 
the S l i d e s .
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t h e  s u b j e c t s . A l l  of t h e s e  e x a m p l e s  r e p r e s e n t  i t e m s  r e q u i r ­

i n g  t h e  r e s p o n s e  o f  “d i f f e r e n t , 58 s i n c e  i n  t h e s e  c a s e s  th e  

p i a n o  p e r f o r m e d  a p a s s a g e  v a r y i n g  f r o m  t h e  n o t e s  s h o r n  on 

t h e  s c r e e n .

I t  w i l l  be  n o t e d  t h a t  t h e  d i f f e r e n c e  b e t w e e n  th e  

p a s s a g e s  l i e s  i n  some c a s e s  i n  t h e  d i r e c t i o n  of  t h e  m e l o d y .

I n  o t h e r  c a s e s  t h e  v a r i a t i o n  c o n s i s t s  o f  t h e  r e p e t i t i o n  o f  

d i f f e r e n t  n o t e s  o r  I n  a  c h a n g e  i n  t h e  m e lo d y  i t s e l f .  I n  

some p a s s a g e s  a  d i f f e r e n t  n u m b e r  o f  n o t e s  w e r e  p l a y e d .  I n  

a l l  c a s e s  the.  f i r s t  n o t e  o f  e v e r y  p a s s a g e  w as  t h e  same i n  

t h e  p i a n o  p e r f o r m a n c e  a s  t h e  n o t e  f l a s h e d ,  on t h e  s c r e e n .

F u r t h e r  e x p l a . n a t . i c n s  c a n  b e  made f r o m  t h i s  f i g u r e .

The c o u n t  c f  n o t e s  i n  t h e  e x c e r p t s  c a n  b e  c l e a r l y  u n d e r s t o o d .

•Thus,  s l i d e  7 ,  f rom  l e s s o n  V I ,  p r e s e n t s  two n o n e ? , ' t h e  s u c c e e d ­

i n g  e x a m p l e s  t h r e e ,  f o u r ,  f i v e ,  s i x ,  a n d  s e v e n  n o t e s  i n  o r d e r .

The p r o g r e s s i v e  d i f f i c u l t y  o f  t h e  m a t e r i a l s  f l a s h e d  on th e  

s c r e e n  was  d e t e r m i n e d  b y  g r a d u a l l y  a d d i n g  m u s i c a l  e x c e r p t s  

w i t h  m ore  a n d  more  n o t e s  i n c l u d e d .

A s e c o n d  f a c t o r  i n  d i f f i c u l t y  c a n  be  s e e n  I n  t h e  f i g u r e .  

E a c h  e x c e r p t  c o v e r s  a c e r t a i n  r a n g e  on t h e  s t a f f  f r o m  t h e  

l o w e s t  t o  t h e  h i g h e s t  l i n e  or s p a c e .  T h i s  i n t e r v a l ,  b e t w e e n  

t h e  l o w e s t  a n d  h i g h e s t  n o t e ,  g i v e s  a  v e r t i c a l  m e a s u r e m e n t  

o f  d i f f i c u l t y  i n  r e a d i n g - ,  w h i l e  t h e  n o t e  c o u n t  g i v e s  a  h o r i ­

z o n t a l  m e a s u r e m e n t .  I t  may be  n o t e d  t h a t  th e  v e r t i c a l  n o t a ­

t i o n  o f  m u s i c  i n t r o d u c e s  a  c o n s i d e r a t i o n  i n  r e a d i n g  m u s i c  n o t  

f o u n d  i n  l a n g u a g e  r e a d i n g .
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T ab u la tion  o f  the  in t e r v a l  count o f  each  s l i d e  was 

made. Thus, in  th e  examples g iv e n ,  s l i d e  7 ,  o f  le s s o n  VI, 

extends over a range o f  two l i n e s  and spaces and i s  con­

s id e r e d  an i n t e r v a l  of a secon d . S l id e  22 , o f  l e s s o n  V II ,  

exten d s over a t o t a l  range o f  a th ir d ;  s l i d e  3 5 , o f  l e s s o n  

V I II ,  a l s o  cov ers  on ly  th ree  l i n e s  and sp aces , from the  

lo w e s t  to h ig h e s t  n o te ,  even though fou r  notes, are in c lu d e d .  

S im i la r ly ,  s l i d e  3 9 , o f l e s s o n  X, co vers  an i n t e r v a l  o f  a 

fourth ,.out in c lu d e s  s i x  n o t e s .  S l id e  33, o f  l e s s o n  X II ,  

covers a range o f  a f i f t h  from the lo w e s t  to  h ig h e s t  n o t e s ,  

and s l i d e  39 , o f  l e s s o n  XVIII, covers  a range o f  a fourth  

in  i t s  se v en  n o te s .

LTse o f  p r e - t e s t . — F ollow ing  the f i r s t  f i v e  p r a c t i c e  

p e r io d s  I t  was n e c e ssa r y  to in tro d u ce  th e  change o f  response  

based  on the m u sica l  performance o f  u n i t s  e i t h e r  th e  same as 

or s im i la r  t o  those  shown on th e  s c r e e n .  For. the i n t r o ­

ductory  l e s s o n  the s l i d e s  for  the f i n a l  p r a c t ic e  period' 

were u sed .

T h is  was done fo r  two r e a s o n s .  The p r e s e n ta t io n  o f  

t h i s  le sson  served  to  e x p la in  the change in  method o f  respons  

A l l  the p u p i ls  had to r e a c t  by l i s t e n i n g  as .w e ll  as watching  

f o r  the f i r s t  time' in  t h i s  l e s s o n .  This resp on se  was used  

throughout th e  rem ain ing  l e s s o n s .

The -use o f  the s l i d e s  f o r  l e s s o n  XX a l s o  served  as a 

p r e - t e s t  when compared w ith  the second reading a t  the end 

o f  the s e r i e s .  I t  was r e a l i z e d  th a t  th e  f i r s t  use  o f  the 

d i f f e r e n t  response  would be d i f f i c u l t  because o f  th e  change
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i n  tea ch in g  method. The l i m i t a t i o n s  o f  the score  r e s u l t s  

were cor-.sidered. S ince  some in tr o d u c t io n  of th e  plan was 

needed, the  added p o s s i b i l i t y  o f  the f i n a l  comparison- o f the  

p r e - t e s t  and l e s s o n  XX was p lanned.

Lesson 371 through X. — The s l i d e s  used f o r  le s s o n s  

through X were the same s l i d e s  used  fo r  l e s s o n s  1 through V. 

The m usical response  r e p la c e d  the  tr a in in g  in  which copying  

and matching' were em phasized.

L essons XI through XX. - -  S l id e s  were prepared fo r  

each rem aining l e s s o n .  The same resp on se  was con tin u ed  

throughout th e s e  l e s s o n s .  A l l  the m usica l p a ssa g es  f la s h e d  

on the s c r e e n  are shown in  Appendix B. The a l t e r e d  forms of  

p assa g es  which were m od ified  in  p la y in g  are g iv en  i n  Appendix 

The m a te r ia ls  for the e n t i r e  s e r i e s  o f  l e s s o n s  are g iven  

where any a l t e r a t i o n  in  performance on the p iano  r eq u ir e d  a 

response  of ' ' d i f f e r e n t ,” on the answer s h e e t .  E xcerpts which  

were f la s h e d  on the s c r e e n  and. p layed  w ith ou t change are not  

rep ea ted  in  Appendix C.

Wo c l e f  s ig n  was used in  any m a ter ia l ,  i n  order to  

av o id  d i s t r a c t i n g  a t t e n t io n  from the n o te s  on th e  s t a f f .

In performance a t  the p iano  a l l  p a ssa g es  were p la y e d  as i f  

th ey  had been w r i t t e n  on the  t r e b le  c l e f .  Wo s h i f t i n g  

from bass  c l e f  to  t r e b le  c l e f  was u sed . In order to  avoid  

th e  changing o f  p i t c h  or any emphasis on t h i s  f a c t o r .
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C r i t e r ia  fo r  Improvement in  R e c o g n it io n  

o f  the M usical E xcerpts

T ra in in g  Lesson Sc or e s A s  each s e r i e s  o f  f o r t y  

s l i d e s  was exposed In a t r a in in g  l e s s o n ,  the  s c o r e s  o f  the 

in d iv id u a l  p u p i l s  were c a l c u l a t e d .  The marking o f  th e se  

resp on se  sh e e ts  was e x p e d ite d  by use  o f  m a tr ic es  showing  

c o r r e c t  answ ers . As each  l e s s o n  was com p leted , the  papers  

were graded and c o r r e c t  r e sp o n ses  ta b u la te d .  S in ce  the  

form of resp onse  p e r m itte d  g u e s s in g  on the p a r t  o f  th e  su b ­

j e c t s ,  a l l  s c o r e s  were c o r r e c te d  s t a t i s t i c a l l y  by s u b t r a c t ­

in g  the  number o f  in c o r r e c t  r e sp o n ses  from the number c o r r e c t  

in  l e s s o n s  VI through XX. The s c o r in g  range extended  from  

zero to  f o r t y .

P u p ils  were p e r m itted  t o  know t h e i r  I n d iv id u a l  s c o r e s  

on each  l e s s o n .  No attem pt was made to  compare scores ..  No 

in c e n t iv e  o f  group sc o r in g  was used  between c l a s s e s ,  p u p i ls  

were not aware o f  c l a s s  avera ges  or v a r i a t i o n s .  A l l  emphasis 

was p la c e d  on I n d iv id u a l  accom plishm ent w ith o u t comparison  

w ith in  groups as fa r  as p o s s i b l e .  T his was c o n s id e r e d  n e c e s ­

sary so t h a t  no v a r ia b le  might be in tro d u ced  by use  of any 

in c e n t iv e  o ther  th an  p e r so n a l  achievem ent i n d i v i d u a l l y .

The sc o re s  o f  th e  158 s u b j e c t s .o n  each  t r a in in g  

l e s s o n  were c a r e f u l l y  rec o rd ed . The mean score  and standard  

d e v ia t io n  o f  the c l a s s e s  were c a lc u la t e d  f o r  each l e s s o n .

Measurement o f  th e  d i f f i c u l t y  of th e  f o r t y  s l i d e s  in
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each t r a in in g  l e s s o n  fo l lo w e d  the  p lan  e x p la in ed  In  connec­

t io n  w ith  F igure 1 .  The number o f  n o te s  shown on each s l i d e  

was record ed . The maximum i n t e r v a l  from the lo w e s t  note  to  

the  h ig h e s t  note  on each  s l i d e  was reco rd ed . The n o te  count  

gave a h o r iz o n t a l  measure o f  span o f  r e c o g n i t io n  and the  

maximum i n t e r v a l  count gave a v e r t i c a l  measure o f  the span 

of  r e c o g n i t io n .  Both measures taken  to g e th e r  gave a com­

p o s i t e  area  e s t im a te  o f  d i f f i c u l t y  o f  each s l i d e .

Table 3 p r e s e n ts  the n o te  count and maximum i n t e r v a l  

ta b u la t io n  o f the s l i d e s  In t r a in in g  l e s s o n s  I through V. 

These s l i d e s  were used  a g a in  as l e s s o n s  VI through X, 

u t i l i z i n g  a d i f f e r e n t .r e s p o n s e  tec h n iq u e .

In  l e s s o n  I (V I ) , the  average- number o f  n o te s  per

s l i d e  was 2 . 9 .  and the  average maximum i n t e r v a l  w id th  per

s l i d e  was 3 . 3 .  By l e s s o n  V (X ), the. number o f  n o te s  per

s l i d e  had in c r e a s e d  v ery  s l i g h t l y  (from 2 .9  to  3 . 1 ) ,  and the

in t e r v a l  w idth  markedly (from 3 .3  t o  4 . 5 ) .

Table 4 p r e s e n t s  f o r  th e  t r a in in g  le s s o n s  XI through  

XV the same data  as T ab le  3 p r e s e n ts  f o r  l e s s o n s  I  through V. 

In l e s s o n  XI the average number o f  n o te s  per s l i d e  was 3 .5 ,  

and the average maximum i n t e r v a l  w id th  per  s l i d e  was 4 . 9 .

By l e s s o n  XT'/, the number o f  n o te s  per s l i d e  had in c r e a s e d  

very  markedly (from  3 . 5  t o  4 . 7 ) ,  and th e  I n te r v a l  w id th  

s l i g h t l y  (from 4 .9  to  5 . 0 ) .  Each t r a in in g  l e s s o n  in c lu d e d  a 

la r g e r  average number o f  n o te s  per s l i d e ,  and a la r g e r  average  

I n te r v a l  w idth  per s l i d e .
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TABLE 5

ROTE COulT AMD MAXIMUM STAFF INTERVAL OF EACH SLIDE SHOWN
IN TRAINING LESSONS I  THROUGH V AND VI THROUGH X

Le 3 sons ___l f ........... "
S l id e I and VI I I  and~VTT I I I  and y i n TV ana jx v  aner x:
No. tfotes I n t . R otes I n t . Notes I n t . N otes In t . Notes I n t .

1 2 1 2 1 2 2 2 2 2 2
2 2 1 2 2 2 2 2 2 2 2
3 2 3 2 3 2 4 2 4 2 4
4 2 3 2 3 2 3 2 4 2 4
5 2 3 2 3 2 3 2 6 2 6
6 2 3 2 5 2 5 2 5 2 5
7 2 2 2 2 2 2 2 6 2 6
8 2 2 2 2 2 2 2 8 2 8
9 2 3 2 3 2 2 2 2 2 3

10 2 3 2 3 2 6 2 6 2 6
11 2 2 .. 2 2 2 2 2 6 2 6
12 2 4 2 4 2 4 2 7 2 7
13 2 4 2 4 2 4 2 5 2
14 2 4 2 4 3 6 2 " 5 2 5
15 2 4 2 4 2 4 ■2 8 2 8
16 2 5 2 5 2 5 3 4 3 4
17 2 5 2 5 3 5 3 5 3 4
18 3 1 3 1 3 3 3 . 3 3 3
19 3 1 3 3 3 3 3 3 3 3
20 5 2 3 2 3 2 3 4 3 4
21. 3 2 3 2 3 3 3 3 3 V
22 3 3 3 3 3 5 3 5 3 5
23 3 4 3 4 3 4 3 3 3 5
24 3 4 5 4 5 4 3 3 3 3
25 3 3 3 3 3 6 3 s 3 6
26 3 5 3 5 3 5 4 3 4 3
27 3 5 3 5 3 5 4 4 4 4
28 3 6 3 6 3 6 4 4 4 4
29 3 6 3 6 3 6 4 4 4 4
30 4 3 4 3 4 3 4 5 4 5
31 4 2 4 2 4 2 4 4 4 4
32 4 3 4 5 4 ■zy 4 6 4 6
33 4 4 4 4 4 4 4 5 4 5
34 4 3 4 5 4 5 4 5 4 4
35 4 3 4 3 4 3 4 6 4 6
36 4 3 4 3 4 3 5 3 5 3
37 4 4 4 5 4 o 5 4 r 4
58 4 5 4 5 4 5 5 5 5 o
39 5 5 5 5 5 5 4 5 4
40 5 4 5 4 5 5 5 5 • 5 5

T ota l 116 133 116 141 118 156 125 180 125 179

Mean to « CO 3 . 3 2 .9 3 .5 3 .0 3 .9 3 .1 4 .o 3 .1 1 .5
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TABLE 4

NOTE COUNT AND MAXIMUM STAFF INTERVAL OF EACH SLIDE SHONN
IN TRAININ& LESSONS XI THROUGH'XV

Le s s ons
S l id e XI XII X III XIV XV

No. Motes In t . N otes I n t . Notes I n t . Notes x n t . N otes I n t .

1 o 2 3 2 3 2 3 2 3 2
2 o • p • 3 ' 8 ' 3 - 8 • 5 ■ 5 • 5
3 . 3 3 3 3 3 5 4 5 4 5
4 ' 2 4 4 5 4 5 4 5 5 5
Ko 2 6 o 3 3 3 3 3 D 5
6 2 e; 2 C 4 ■ 4 4 4 4 4
7 2 6 O' ■4 5 4 5 4 3 6
8 2 8 A 3 4 3 4 3 5 c'V*
9 2 3 2 c 4 5 4 5. 4 5

10 4 5 4 5 4 5 6 5 6 5
11 2 6 5 4 5 4 5 4 5 5
12 2 7 4 5 4 5 4 5 5 6
13 2 5 3 3 3 3 3 3 4 6
14 3- 6 3 6 3 6 5 6 5 6
15 2 8 4 5 4 5 4 5 6 6
.16 3 4 5 A 5 4 5 4 4 4
17 3 4 5 3 3 ' 5 . 'Z ̂ . 5 3 5
18 4 6 4 6 4 6 4 8 4 8
19 3 3 3 3 5 4 5 4 5 4

• 20 3 4 4 4 4 4 4 4 5 5
21 4 8 4 8 4 8 6 6 6 6
22 4 3 4 3 4 o 5 5 . 5 5
23 3 3 3 4 3 A 3 4 4 6
24 3 3 4 3 4 3 4 3 6 3
25 5 8 4 8 5 8 4 5 4 5
26 4 3 4 4 4 4 4 4 5 5
27 4 4 5 7 5 7 5 7 4 5
28 4 4 3 4 3 4 3 4 5 5
29 '4 4 4 5 4 5 4 5 5 3
30 4 5 4 5 4 5 4 5 4 4
31 4 4 6 4 6 4 6 4 7 5
32 4 6 3 3 3 5 3 3 4 7
53 4 3 6 V/ 6 5 S 5 5 3
34 4 4 4 4 4 c; 4 5 4 5
35 4 6 5 5 5 5 5 5 e 5
36 6 4 6 4 6 4 6 4 6 4
37 5 4 4 3 4 3 4 3 4 4
38 c 5 5 5 6 5 6 5 5 7
39 5 4 4 4 4 4 4 4 6 8
40 6 7 6 7 6 7 5 6 5 6

T ota l 138 195 157 179 165 184 173 181 189 201

Me an 3 .5 4 .9 3 .9  ‘ 4 .5 4 .1 4 .6 4 .3 4 .5 4 .7 5 .0
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Table 5 p r e s e n t s  the n o te  count and maximum s t a f f  

I n t e r v a l  o f  each s l i d e  shown in  t r a in in g  le s s o n s  XVI through  

XX. In l e s s o n  XVI the  average number o f  n o te s  per s l i d e  was 

4 . 7 .  By l e s s o n  XX the number o f  n o te s  per s l i d e  had In crea sed  

markedly (from 4 .7  t o  5 . 2 ) ,  and th e  I n t e r v a l  w idth  s l i g h t l y  

(from 5 .1  t o  5 . 3 ) .

T ab les 3 ,  4 .  and 5 show th e  in c r e a s e  o f . d i f f i c u l t y  

d e s ig n ed  in t o  t h e  t r a i n in g  l e s s o n s  by In c r e a s in g  the average  

number o f  n o te s  per s l i d e  and th e ’ average maximum. I n t e r v a l  

w idth  per s l i d e .  The average  number o f  n o te s  per s l i d e  In ­

c r e a s e s  from 2 . 9  in  l e s s o n  I .  to  5 . 2  i n  l e s s o n  XX.  The 

average maximum I n t e r v a l  w idth  per s l i d e  In c r e a s e s  from 3 .3  

in  l e s s o n  I to  5 .3  in  l e s s o n  XX.

By r e l a t i n g  the mean o f  th e  sc o r e s  a ch iev ed  by the 

p u p i ls  on each t r a i n in g  l e s s o n  to  the d i f f i c u l t y  o f  the 

m a te r ia ls  p r e s e n te d ,  as measured by the  average number of  

n o te s  and trie' average w idth  o f  i n t e r v a l ,  a l o g i c a l  b a s i s  fo r  

c r i t e r i a  measuring improvement in  r e c o g n i t io n  was e s t a b l i s h e d .

I t  era a n a l y s i s . — A d d it io n a l  c r i t e r i a ,  in d ic a t in g  p ro gress  

in  r e c o g n i t io n  o f  the m u sica l  u n i t s  f la s h e d  on the s c r e e n ,  

were c o n s id e r e d .  In each s e r i e s  o f  s l i d e s  throughout the  

t r a in in g  l e s s o n s ,  u n i t s  o f  c e r t a in  d i f f i c u l t y  were in c lu d e d .  

Every l e s s o n  had a t  l e a s t  one fo u r -n o te  s l i d e  w ith  a maximum 

I n t e r v a l  count o f  f o u r .  Each l e s s o n  a l s o  had a t  l e a s t  one 

s l i d e  shown which In c lu d ed  f i v e  n o te s  and covered  a maximum 

s t a f f  range o f  a f i f t h .  Items m eeting  th e s e  s p e c i f i c a t i o n s
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TABLE 5

NOTE COUNT AND MAXIMUM STAFF INTERVAL OF EACH SLIDE
SHOWN IN TKAINING- LESSONS XVI THROUGH XX

Lessons
Slide XVI XVII XVIII XIX XX

No. Notes I n t . Notes I n t . Notes' I n t . Notes I n t . Notes I n t .

1 3 2 4 3 4 3 4 3 4 - 5
2 5 5 5 'ZW 5 3 5 u 5 4
3 4 5- . 6 8 6 8 6 8 6 5
4 5 3 5 3 7 5 7 5 7 5
5 5 5 5 5 6 4 6 4 6 4
6 5 5 5 5 5 5 5 4 5
7 3 6 3 6 4 5 4 ' 5 •4 5
8 5 5 5 5 6 4 6 4 6 4
9 5 5 5 4 . 5 4 3 8 3 8

10 6 6 4 3 4 3 4 3 5 6
11 5 5 5 5 6 r?i 6 7 6 7
12 5 6 5 6 4 8 4 8 4 8
13 4 6 4 . 6 6 8 6 8 6 8
14 5 6 3 3 3 3 3 3 3 8
15 6 6 6 6 5 9 5 9 5 9
IS 4 4 4 4 5 6 5 6 5 ■ ■ 6
17 3 6 3 6 3 6 4 5 . 4 3
18 4 8 5 4 5 4 5 4 4 5
19 4 6 4 6 4 6 6 4 6 4
20 5 5 5 5 6 5 6 5 • 6 5
21 6 6 4 4 4 4 4 4 4 5
22 5 5 5 3 5 3 5 3 6 4
23 4 6 4 6 6 3 6 3 6 3
24 6 3 6 4 6 4 6 4 6 5
25 4 5 3 5 3 5 3 5 5 6
26 5 5 5 5 5 4 5 4 5 4
27 4 5 4 5 6 5 6 5 6 5
28 5 5 5 c; 5 5 5 5 5 5
29 5 3 5 3 5 7 5 7 c; 7
30 4 4 4 4 5 7 5 7 5 7
31 7 5 7 5 6 6 6 6 6 - 6
32 4 7 4 7 5 5 5 cV 5 6
33 5 3 5 3 6 6 6 6 6 6
34 3 4 3 4 3 4 5 3 5 3
35 5 5 5 5 6 8 6 8 6 8
36 6 4 6 8 6 8 6 8 5 3
37 4 4 4 4 4 4 4 4 4 4
38 5 7 5 7 6 5 6 5 6 5
39 6 8 6 8 7 4 7 4 7 4
40 5 6 5 3 5 3 5 4 CO 6

T o ta ls 189 20 5 186;' 194 203 206 206 204 208 211

Mean 4 .7 5 .1 4 .7 4 .8 5 .1 5 .2 5 .2 5 .1 5 .2 5 .3
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v a r ie d  in  make-up and l o c a t i o n  throughout the  le s so n s  hut 

were in c lu d ed  in  'a l l  of them.

As an added c r i t e r i o n  fo r  measuring the p r o g r ess  in  

r e c o g n it io n  of the s l i d e s  by the p u p i l s ,  a count o f  the 

c o r r e c t  r e sp o n ses  was made fo r  each le s s o n  on the p a r t ic u la r  

item s to  he compared. The number o f  c o r r e c t  r e sp o n ses  on 

itdms o f  the same d i f f i c u l t y  formed a d d it io n a l  c r i t e r i a  for  

e s t a b l i s h in g  improvement in  r e c o g n i t io n  o f  the m u sica l ex ­

c e r p ts  f la s h e d  on th e  sc re en .

I t  was assumed that, i f  g r ea ter  numbers o f  p u p i ls  su c ­

ceeded in  r e c o g n iz in g  th e  m a te r ia ls  o f  a s e t  l e v e l  o f d i f ­

f icu lty ^ . then an in c r e a se  in  comprehension span or improve­

ment in  u t i l i z a t i o n  o f  the span o f  r e c o g n i t io n  had occu rred .

C r i t e r ia  fo r  improvement in  r e c o g n i t io n  of the. music 

were e s t a b l i s h e d  by comparing the p ro g ress  of d i f f i c u l t y  

in  the m a te r ia ls  rea d  w i t h  the  mean sco re  o f  the group on 

each l e s s o n .  In a d d i t io n ,  the number o f  p u p i l s  r e c o g n iz in g  

itdms o f  comparable d i f f i c u l t y  throughout th e  l e s s o n s  .was

used  as a c r i t e r i o n  o f  a t ta in m en t .
/

General C r i t e r ia  fo r  Measurement of Reading A b i l i t y  i n  Music

Reading t e s t s  in  m u s ic . — In order to e s t a b l i s h  a b a s i s

fo r  measuring th e  r e s u l t s  of the  t r a in in g  program, a s tan d ard ized

t e s t  o f  r ea d in g  achievem ent in  music was n e c e s s a r y .  As r e -
13p orted  by Mur s e l l ,

James L. M u rse l l ,  The psychology  o f  M usic, p .  251 .  
hew York: W. -J7. Horton & C o .,  1937.
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• V ir tu a l ly  no experim enta l r e se a r c h  has been c a r r ie d  
on d e a l in g  w ith  p s y c h o lo g ic a l  p r o c e s s e s  in v o lv e d  in  the  compre­
h en s io n  o f  w r i t t e n  m usic."

Very few s ta n d a r d ize d  achievem ent t e s t s  in  read ing  

music were a v a i l a b l e . Some of the o ld e r  s o - c a l l e d  reading  

t e s t s  i n  music req u ired  r e c o g n i t io n  o f  f a m i l ia r  m elod ies  from  

the  m u s ica l  n o ta t io n  p r e s e n te d .  These t e s t s  d id  n o t  measure 

the r e a d in g  o f  music so much as a f a m i l i a r i t y  w ith  well-known  

m elod ies  and the n o ta t io n  t h e r e o f .  The a c tu a l  comprehension  

o f m usica l n o t a t io n  in v o lv in g  s i g h t  read in g  was req u ired  in  

a s a t i s f a c t o r y  t e s t .

S in c e  the measurement o f  read ing  a b i l i t y  in  music b e fo r e  

and a f t e r  the t r a i n in g  program was req u ired  in  t h i s  experim en t,  

a s ta n d a rd ized  achievem ent t e s t  in  read in g  music was n e c e s s a r y .

The t e s t  had to  in c lu d e  two forms which were r e l i a b l e  and v a l i d .  

The in stru m en t which b e s t  met a l l  th e se  demands was used in  

the exp erim en t. This was the  Achievem ent T est  in  M usic, by 

W illiam  E. Knuth.

The W illiam  E. Knuth.. Achievement Tes t  in  M usic, B i v i ­

s io n  I I I ,  Form A, was used i n  t h i s  s tu d y  to  e s t a b l i s h  o r ig i n a l  

s c o r e s  in  rea d in g  music fo r  a l l  th e  p u p i l s .  At the end o f  

the t r a in in g  l e s s o n s .g iv e n  t o  the experim en ta l groups, D iv i ­

s io n  I I I ,  Form B o f  the  same t e s t ,  v:as g iv en  t o  measure rea d ­

in g  ach ievem ent o f  a l l  p u p i l s  In  t h i s  s tu d y .

Purpose and Nature o f  the Knuth Achievement T est  in  

M u s ic . - -  A ccording  to  th e  Knuth Manual. -l4

—  — ^

W illiam  e . Knuth.Achievement T e s ts  In  I lu s ic . M inneapolis
E d u ca tio n a l  T est  B u reau ,"1936. Pp. 7 5 .
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This achievem ent t e s t  p r o v id e s  a v a l i d  and r e l i a b l e  
measure o f  the p u p i l ' s  a b i l i t y  to r e c o g n iz e  and comprehend 
music from i t s  n o t a t io n .  The p u p i l  hears a performance o f  
com plete m u s ica l  p h ra ses ,  and the t e s t  measures h i s  r e c o g n i ­
t io n  and comprehension o f  the p h rases  p e r fo r m ed .. .The t e s t  
p rov id es  a means o f  determ in in g  w hether  a p u p i l ’ s music  
read ing  d i f f i c u l t i e s  are l o c a t e d  in  the com p reh en s ion .. .An 
a n a ly s i s  o f  the p u p i l ’ s e rr o rs  on the  t e s t  w i l l  determine  
h i s  s p e c i f i c  d i f f i c u l t i e s  and w i l l  su g g e s t  to  the te a c h e r  
c e r t a in  i n s t r u c t i o n a l  n e e d s .

The t e s t i n g  o f  r e c o g n i t io n  and comprehension i s  accomp­
l i s h e d  through measuring com plete m u sica l phrases r a th e r  than  
th e  d i s s e c t e d  e lem en ts o f  m usic . 3To attem pt i s  made to  
t e s t  i s o l a t e d  f a c t s  about m usic , because  music i s  a n . i n t e ­
gra ted  u n i t .  The t e s t  items a r e ,  t h e r e f o r e ,  composed o f  
v a r io u s  .melodies c o n ta in in g  c e r t a i n  s p e c i f i c  idiom s which  
are p r e se n te d  t c  th e  p u p i l  through the  medium o f  the p ia n o .

The com plete t e s t  i s  composed o f  th r e e  d i v i s i o n s  o f  
two e q u iv a le n t  forms ea ch . D i v i s i o n  I  i s  c o n s tr u c te d  fo r  
grades. I I I  and IV, D iv i s io n  I I  fo r  grades V and VI, and 
D iv i s io n  I I I  fo r  grades VII and V I I I ,  Junior--high s c h o o l ,  
and S en ior  h ig h  s c h o o l .  The t e s t  item s, are p la c ed  In order  
o f  d i f f i c u l t y  as r e v e a le d  by an experim en ta l tryou t of 4 ,2 0 8  
t e s t s  g iv e n  in  f i v e  c i t i e s  o f  the  San F ra n c isco  Bay .area.

V a l i d i t y  o f  th e  t e s t . — In the c o n s tr u c t io n  o f  t h i s  
t e s t ,  th ree  means o f  e s t a b l i s h in g  v a l i d i t y  were used:

F i r s t ,  by a d e t a i l e d  t e x t  book a n a ly s is  o f nine w e l l -  
known p u b lic  sc h o o l  music s e r i e s  which I s o l a t e d  the  var iou s  
problems o f  music read in g  a s  ta u g h t In th e  p u b lic  s c h o o l .

Second, -by the poo led  judgments o f  s i x  music s u p e r v i­
so rs  and c o l l e g e  te a c h e r s  o f  p u b l ic  sc h o o l  music on each o f  
the  t e s t  I te m s . Each t e s t  i te m  was composed t o  in c lu d e  
c e r t a in  d i f f i c u l t i e s  secu red  from the t e x t  book a n a ly s is ' ,  
y e t  r e p r e s e n t in g  a com plete m u s ic a l  p h r a s e .

T h ird , by an experim en ta l t r y o u t  using  4 ,2 0 8  t e s t s  which 
secured  the percen tage  of item  s u c c e s s e s  a t  each c o n se c u t iv e  
grade l e v e l .  These p r e l im in a r y  t e s t s  were g iven  t o  p u p i l s  
of r e p r e s e n t a t iv e  p u b l ic  s c h o o ls  In f i v e  c i t i e s  o f  the San 
F ra n c isco  Bay a rea . F i f t e e n  p u p i l s  were s e l e c t e d  a t  random 
from, each h a l f  grade from grade th ree  up t o  and in c lu d in g  
grade e i g h t .

R e l i a b i l i t y  o f  the  t e s t . - -  C onsiderable  care , tim e and 
funds were used  t o  e s t a b l i s h ,  e x p e r im e n ta l ly ,  the r e l i a b i l i t y  
o f  t h i s  t e s t .

For th e  f i n a l  t r y o u t  6 ,1 58  t e s t s  were a d m in is tered  In  
e lev en  p u b l ic  school: system s s e l e c t e d  from v a r io u s  s e c t io n s
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o f  the  U nited  S t a t e s .  These s c h o o ls  were chosen frorv w id e ly  
d i f f e r e n t  geograp h ica l s e c t i o n s  r e p r e s e n t in g  r u r a l , sm a ll ,  
ana la r g e  c i t y  p o p u la t io n .

The r e l i a b i l i t i e s  were computed, by using  the 
Spearman-Brown form ula. The r e s u l t s  for  D iv i s io n  I I I  were 
fO'ind to  be r^p .34Chf; .0 0 5 8 .

The t e s t  form . - -  Bach stu d en t i s  supplied, with a 

p r a c t ic e  s h e e t ,  t e s t  b o o k le t ,  and resp on se  s h e e t .  The items  

c o n s i s t  o f  complete m usical phrases o f  four measures each, 

played  on the  piano b y 'th e  examiner. The response  sh ee t  

shows the f i r s t  two measures o f  the item e x a c t ly  as p layed  

by "bri.0 p ia n o .  The phrase i s  com pleted on th e  response  s h e e t  

i n  four ways, one o f  which i s  c o r r e c t .  The resp onse  i s  m erely  

to  p la c e  a mark b e s id e  the measures chosen . F orty  phrases  

are p la y ed  in  each com plete t e s t .  The b o o k le t s  are arranged  

for  maximum, l e g i b i l i t y  and e a s y ; u n d ers ta n d in g . A key i s  

fu rn ish ed  p erm itt in g  o b j e c t iv e  sc o r in g  o f  r e s u l t s .  As n o ted ,  

two form s, A and B, are a v a i la b l e .  The t e s t  y i e l d s  sco res  

ranging from zero to  f o r t y .  Norms are prov ided  for  the  use  

o f  the -examiner. F igure 2 shows the a c tu a l  p r a c t ic e  sh e e t  

from the t e s t .  This i l l u s t r a t e s  the  form o f  th e  t e s t .  The 

t e s t  b o o k le t s  fo l lo w  the same plan In p r e se n t in g  the m a te r ia ls  

of  the a c tu a l  t e s t .

' t e s t i n g  program. — Yfnen the experim ental

groups had completed the tw e n ty - s e s s io n s  in  rea d in g  the n o te s  

f la s h e d  on. the  sc r e e n ,  a l l  the s tu d en ts  o f  both the e x p e r i ­

m ental and c o n tr o l  groups were g iv e n  the Achievement Test  

in  Reading M usic, by Knuth, D iv i s io n  I I I ,  Form B. As p r e ­

v io u s ly  d e sc r ib e d ,  t h i s  t e s t  I s  c o r r e la te d  c l o s e l y  with the
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o r i g i n a l  D iv i s io n  I I I ,  Form A, used a t  th e  opening o f  the 

experim en t, and I s  made o f  th e  same ty p e s  o f  items and con­

s t r u c t e d  In the same way.

The r e s u l t s  o f  t h i s  t e s t  form the f i n a l  b a s i s  o f  

comparison for the groups. The c l a s s e s  o f  grades seven and 

e ig h t  r e c e iv e d  no fu r th e r  t e s t i n g .  The p u p i l s  o f  th e  i n s t r u ­

m ental groups, In both  the experim enta l and c o n tr o l  s e c t i o n s ,  

were fu r th e r  t e s t e d  by the method d e s c r ib e d  in  l a t e r  p a g e s .

A l l  data fo r  comparisons o f  achievem ent in  rea d in g  

music were f i n a l l y  based on th e  r e s u l t s  of the Knuth T e s t s ,  

Form A and B. The t e s t  s c o r e s  fo r  th e  exp er im en ta l and con­

t r o l  groups were used  as the c r i t e r i a  f o r  measurement of  

achievem ent i n  read in g  m usic .

C r i t e r i a  f o r  Achievement by the  I n s t r u m e n t a l i s t s  
in  Reading Music

A d d it io n a l  data  on in s tr u m e n ta l  p l a y e r s . — Bach 

p la y e r  o f  a m u s ica l  instrum ent in c lu d e d  In the exp erim en ta l  

and c o n tr o l  groups was fu r th e r  t e s t e d  i n d iv i d u a l ly  on s ig h t  

read ing  perform ance. The method was p o s s i b l e  w ith  t h i s  group  

a lo n e .  The seven th -an d  e ig h th -g r a d e  p u p i l s  In c lu d ed  in  th e  

experim ent were n ot p r o f i c i e n t  perform ers o f  music i n d i v i ­

d u a l ly  and cou ld  not be checked by the  f o l lo w in g  method.

Index of rea d in g  perform ance . — By r ec o rd in g  i n ­

d iv id u a l  p la y in g  on a phonograph r e c o r d in g  machine i t  was 

p o s s i b l e  to  time a c c u r a te ly  and t o  check  fo r  c o r r e c t  p la y in g  

the m u s ic a l  p a ssa g e s  in v o lv e d  in  the  t e s t i n g .  The ind ex  o f
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rea d in g  performance was e s t a b l i s h e d  as the r a t io  o f  the  

s i g h t  read ing  index d iv id e d  by the t e c h n ic a l  performance  

in d e x .

Each performer p la y ed  an a scen d in g  and descending  

s c a le  o f  h is  own c h o ice  a t  as ra p id  a speed  as p o s s ib le  w ith  

good tone  and c o n t r o l .  This requirem ent was announced two 

weeks before  the time o f  the record in g , so th a t  the stu dent  

could  prepare t h i s  t e c h n ic a l  requirem ent w e l l .  The t e c h n ic a l  

performance ind ex  was then e s t a b l i s h e d  as the average number 

o f  to n es  p lay ed  per second. A l l  p la y in g  was recorded and 

c a r e f u l l y  checked by numerous r e - p la y in g s  in  a n a ly z in g  and 

d eterm in ing  the tim e and count o f  to n es  p la y e d . The t e c h n ic a l  

performance in d ex  was e s t a b l i s h e d  then as th e  average number 

o f  m u sica l  ton es  c o r r e c t ly  p layed  per second  in  a s c a le  

p assage  chosen by the  perform er.

To prov ide  an index  o f  s i g h t  read in g  a b i l i t y ,  

each p la y er  read  at s i g h t  as r a p id ly  and c o r r e c t ly  as p o s s ib l e  

a passage arranged fo r  h i s  p a r t i c u la r  in s tr u m e n t . I t  was 

n e c e ss a r y  to  use a m u sica l  s e l e c t i o n  in v o lv in g  n o t e s . o f  one 

rhythm va lue  o n ly ,  so th a t  speed  and accuracy  would be em­

p h a s iz e d . F urther, th e  p la yer  was a d v ised  to  use any a r t i ­

c u la t io n ,  i n  th e  case  o f  wind p la y e r s ,  and any bowing s t y l e ,  

in  the c a se  o f  s t r in g  p la y e r s ,  so  th a t  speed was n o t  s a c r i ­

f i c e d  to  th e  demands o f  c o r r e c t  m u s ic a l  p h ra s in g .

The use o f  a t e s t  p a ssage  l im i t e d  t o  n o te s  o f  one 

v a lu e  was c a r e f u l l y  co n sid ered  and adop ted . The I n te n t io n
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was to  f in d  an o b j e c t iv e  b a s i s  of s c o r in g  the  s ig h t  reading  

of th e  p la y e r s  for the purpose o f  t h i s  s tu d y .  Any v a r ia ­

t i o n  o f  rhythmic va lue  would have in tro d u ced  the  need fo r  

an e n t i r e l y  d i f f e r e n t ,  and undoubtedly more s u b j e c t i v e ,  

b a s i s  o f  s c o r in g .  ' I t  w i l l  be r e c a l l e d  th a t  In the  t r a in in g  

m a te r ia ls  used In t h i s  s tu dy  a l l  n o te s  were o f a s i n g l e  

v a lu e .  For purposes o f g e n e r a l  t e s t i n g  o f  s ig h t  rea d in g  per­

formance a standard in c lu d in g  rhythm v a r ia t io n  probab ly  would  

be d e s i r a b l e .

The t e s t  p assa g es  Included  were a l s o  c o n s id e r e d  

l i k e l y  to  show any t r a n s f e r  o f  spsn o f  r e c o g n i t io n  d e v e lo p ­

ment from the t r a in in g  l e s s o n s . The in t e n t io n  was so to  

c o n str u c t  a l l  m a te r ia ls  of the  in d iv id u a l  performance t e s t s  

as to  g iv e  every  o p p o rtu n ity  fo r  the improvement in  width  

of span of r e c o g n i t io n  to  operate  t o  advantage o f  the  s k i l l e d  

p la y e r .  The development o f  such an Improved s k i l l  o f  read in g  

was c o n s id e r e d  to  be more u s e f u l  in  a passage  o f  u n l im ite d  

speed o f  perform ance. The r a p id ly  moving performer would  

then be us ing  a l l  advantages o f  rea d in g  s k i l l  to  improve h i s  

p la y in g  and would be lim ited , on ly  by t h i s  t e c h n ic a l  s k i l l  

of  perform ance. The average m u sica l  passage never  u s e s  the

l im i t  o f  read ing  speed o f  the perform er, or th e  l i m i t  o f  the  
*

r e c o g n it io n  span o f  the  e y e ,  because  the m eter, or t a k t ,  

o f  the  f lo w  o f  the  m elody, determ ines  the reading sp ee d . This  

tempo i s  u s u a l ly  a slow er rhythm than the a b i l i t y  o f  the  

p la y e r  cou ld  e x e c u te .  The tempo a ls o  makes the use o f  the
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f u l l  span o f  v i s u a l  r e c o g n i t io n  un necessary  in  most p a s s a g e s .  

Only in  f a s t e r  moving passage-w ork  i s  the f u l l  tech n iq u e  o f  

the  p la y e r  u t i l i z e d  and the span o f  r e c o g n i t io n  of the  eyes  

pushed to a maximum u s e .  The t e s t  p a ssa g e s  o f f e r e d  th e s e  

o p p o r tu n it ie s  for  upper l i m i t s  o f  r e a d in g  s k i l l  and t e c h n ic a l  

s k i l l  t o  be d is p la y e d .

The s ig h t  rea d in g  perform ance was recorded  for each  

in s tru m en ta l p la y e r .  T h is in c lu d e d  d i f f e r e n t  typ es  o f  i n s t r u ­

ments such as v i o l i n ,  c l a r i n e t ,  trum pet, e t c .  To a d ju s t  th e  

passage  fo r  e a se  o f  p la y in g  ran ge , key s ig n a tu r e ,  and v a r io u s  

c l e f s  o f  d i f f e r e n t  in s tru m en ts ,  i t  was n e c e s s a r y  to  have 

tra n sp o sed  arrangements o f  the s e l e c t i o n  c o p ied  fo r  the  

v ar iou s  in s tru m en ts .  The p assage  s e l e c t e d  for th e  d e t e r ­

m ination  o f  th e  i n i t i a l  s i g h t  r e a d in g  ind ex  was the opening  

129 n o te s  from Etude Number 2 , o f  Rudolph K reu tzer , Etudes  

f o r  V i o l i n , a standard p u b l ic a t io n  a v a i la b le  from many 

p u b l ish in g  com panies. The arrangement o f  k e y s ,  c l e f s ,  and 

t r a n s p o s i t i o n s ,  i s  shown i n  Appendix p .

Key and range for  v a r io u s  in s  truments were c a r e ­

f u l l y  determ ined . I t  w i l l  be n o t ic e d  th a t  the maximum 

i n t e r v a l  range o f  th e  s e l e c t i o n  i s  j u s t  one o c ta v e .  The 

c h o ic e  o f  r e g i s t e r  p erm itted  the  b ra ss  in s tru m en ts  to p lay  

in  medium range . The demand upon the t e c h n i c a l  s k i l l  o f  the  

perform ers was not g r e a t  enough to  s low  the read in g  to  any  

c o n s id er a b le  d e g r ee .  The m a te r ia l  was in ten d ed  to  a llow  

e a s y ,  s k i l l f u l  perform ance. I t  w i l l  be n o t ic e d ,  t h e r e f o r e ,
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th a t  c o r n e t s ,  trum pets, French h o rn s , and b a r ito n e  horn in  

t r e b le  c l e f  read  the same sc o re .  V i o l in ,  f l u t e ,  oboe, c l a r i n e t ,  

and saxaphone p lay ed  from one sc o r e .  C e l lo ,  b assoon , trombone, 

and b a r ito n e  horn, i n  b ass  c l e f ,  p la y ed  from one s c o r e .  Tubas 

read  from a d i f f e r e n t  s c o r e .  A l l  o f  the examples were 

w r i t t e n  out on the m u s ic ia n 1s model ty p e w r it e r .  L e g i b i l i t y  

was uniform  th ro u g h o u t.

As in  the c a se  o f  the t e c h n ic a l  performance in d ex ,  

th e  in d ex  of s i g h t  read in g  c o n s i s t e d  o f  the average number 

o f  to n es  c o r r e c t ly  p la y e d  i n  one secon d . Recordings again  

were used  to  make t h i s  d e ter m in a tio n  a c c u r a te .

The f i n a l  in d ex  o f  read in g  performance was th e  

ind ex  o b ta in ed  by d iv id in g  the s ig h t  read in g  ind ex  by the 

t e c h n ic a l  performance in d e x .  This f i n a l  index  measured the 

p la y e r  in  rea d in g  a t  s i g h t  on th e  b a s is  o f  a b i l i t y  to  p la y  

t e c h n i c a l l y .

An example o f  in d ex  o f  read in g  perform ance. — To 

i l l u s t r a t e  the d e term in a t io n  o f  th e  v a r io u s  i n d i c e s ,  the 

performance o f  p u p i l  t h i r t y - f o u r  from the exp er im en ta l group  

i s  c o n s id e r e d .  In th e  performance o f  the  s c a le s  t h i s  

c l a r i n e t i s t  p layed  29 to n e s  i n  4 .2  seco n d s .  This gave a 

t e c h n ic a l  performance in d ex  o f  6 .9 1  ton es  per seco n d . I t  

may be n o t ic e d  th a t  th e  number o f  s c a le  tones p layed  v a r ie d  

with, d i f f e r e n t  s tu d e n ts .  Choice o f  p a r t i c u la r  s c a le  and 

d e ter m in a t io n  o f  th e  e x a c t  number o f  to n e s  were l e f t  to  the  

s tu d e n t .  Ascending and descen din g  s c a l e s  were s u g g e s te d ,  

w ith  any p h ra s in g  the  p la y e r  cared to  u s e .  The s u g g e s t io n  

was made t o  p la y  as a c c u r a t e ly  and r a p id ly  as p o s s i b l e .  Some
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p la y e r s  p layed  s l i g h t l y  d i f f e r e n t  s c a l e  endings at th e  

upper and lower l i m i t s  o f  the s c a l e .  This made v a r ia t io n s  

in. number o f  ton es  p la y e d .  Of course the number o f  tones, 

per second would f ig u r e  the same no m atter i f  tw enty-n ine  

o f  t h i r t y - t h r e e  n o tes  were played, s in c e  e x tr a  tim e would be 

used fo r  more to n e s .  Accuracy in  cou n tin g  and tim in g  was 

n e c e s s a r y .  Frequent r e -p la y in g s  o f  the  rec o rd in g s  made 

accu rate  measurement p o s s i b l e .

P u p il  t h i r t y - f o u r  now p la yed  th e  t e s t  passage  as 

a c c u r a te ly  and r a p id ly  as p o s s i b l e .  This s e l e c t i o n  in c lu d ed  

129 n o t e s .  One n o te  was om itted  by the p la y e r ,  so t h a t  he 

performed 128 n o te s  i n  tw enty-tw o se co n d s .  T h is ,  by d i v i s i o n ,  

g iv e s  the index  of s ig h t  read in g  as 5 .82  ton es  per secon d .

I t  may be noted th a t  t h i s  i s  ex trem ely  f a s t  perform ance.

This p la y e r  was an e x c e l l e n t  performer and good s ig h t  r ea d er .

For the f i n a l  in d ex  o f  read in g  performance the  

index of s ig h t  read in g  (5 .8 2  tim es per second) i s  d iv id e d  by 

the  index o f  te c h n ic a l  performance (6 .9 1  to n e s  p er  second) to  

g iv e  the f i n a l  index of r ea d in s  -performance o f  .8 4 3 .  The 

index o f  read ing  performance p ro v id es  a way o f  comparing 

the  t e c h n ic a l  performance s c a le  o f  a p la y e r  w ith  th e  use o f  

t h i s  s k i l l  in  a c t u a l ly  p la y in g  music a t  s i g h t .  A l l  m a te r ia ls  

used should g iv e  the p la y e r  op p ortu n ity  fo r  d i s p la y in g  the 

s k i l l .  Comparisons o f  d i f f e r e n t  in strum ents r eq u ire  th a t  

the arrangement o f  t e s t  m a te r ia ls  be made e q u a l ly  easy  fo r  

the d i f f e r e n t  ran ges , c l e f s ,  and keys o f  th e  va r io u s  in s t r u ­

m ents.
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C on siderab le  s k i l l  a t t a c h e s  to th e  d e ter m in a t io n  o f  th e se  

e q u a l iz in g  fa c to r s  in  th e  performance o f  d i f f e r e n t  i n s t r u ­

m ents.

For the purposes o f  t h i s  s tu d y  the in stru m en ta l  

p la y e r s  o f  the c o n tr o l  and experim ental groups were matched 

as to  p a r t i c u la r  instrum ent p la y e d .  This f a c t  made the  

f i n a l  measures o f  ind ex  o f  read ing  performance comparable.

The index o f  a c l a r i n e t i s t  in the  c o n tr o l  group and a c l a r i n e t i s t  

i n  th e  experim ental group are compared. These same s u b je c t s  

had been p r e v io u s ly  matched to  a v ery  c lo s e  degree  on the 

b a s i s  o f  th e  Knuth T est s c o r e s  co n s id er ed  e a r l i e r .

Comparisons by ind ex  o f  r e ading perform a n c e . —

The in d e x .o f  read in g  perform ance i s  thus an o r ig i n a l  attem pt  

in  t h i s  study to  compare the a b i l i t y  o f  one p la y e r  to read  

a t  s ig h t  w ith  the a b i l i t y  o f  other p la y e r s  to  read  th e  same 

m a ter ia ls  a t  s i g h t ,  based on t e c h n ic a l  p r o f i c i e n c y  i n  each 

in d iv id u a l  c a s e .  The index  demands that th e  p la y e r s  e s ­

t a b l i s h  an accu rate  t e c h n ic a l  index  by perform ing th e  sca le  

passage as r a p id ly  as i t  i s  p o s s ib le  to  p la y  c o r r e c t l y .  I f  

a p la y er  were to  e s t a b l i s h  a s low  t e c h n ic a l  speed i n t e n t i o n a l l y ,  

the  f i n a l  read in g  performance in d ex  would be h ig h e r  than a 

tru e  measure o f  read ing  a b i l i t y .

For t h i s  r ea so n  the method o f  computing th e  index  

of read in g  performance was not e x p la in e d  to  the p la y e r s  a t  

any t im e . A l l  were asked to p la y  a l l  m a te r ia ls  as r a p id ly  

and a c c u r a te ly  as p o s s i b l e .  A l l  p la y e r s  were g iv e n  two
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weeks fo r  p re p a r a tio n  b e fo re  the in d iv id u a l  rec o rd in g s  were 

made.

The index o f  r ea d in g  performance i s  t h e r e f o r e  an. 

attem pt to  e s ta b l . i s h  s. method o f  comparing s i g h t  reading  

a b i l i t i e s  on d i f f e r e n t  m u s ic a l  in s tru m en ts , a problem recom­

mended p r e v io u s ly  by the w r i te r  fo r  fu r th e r  s tu d y . The

index  i s  a v a l i d  mec.sure, i f  a l l  c o n d it io n s  b e fo re  d e sc r ib e d  

are c o n t r o l l e d .  The arrangement o f  the  p a s sa g e s  fo r  v a r io u s  

in strum ents  in v o lv e s  knowledge o f  th e se  in s tr u m e n ts ,  so th a t  

th e  perform ance' d i f f i c u l t i e s  are e q u a l iz e d .

In t h i s  experim ent a l l  in s tr u m e n ta l  p la y e r s  made 

rec o rd in g s  o f  the in d ex  o f  r ea d in g  perform ance, one reco rd in g  

b efo re  and one r e c o r d in g  a f t e r  t h e .ex p er im en ta l t r a in in g  

program. I t  was p o s s i b l e  to  compare in d iv id u a l  and group 

p ro gress  by t h i s  means. The in d ex  o f  rea d in g  performance was 

to  g iv e  an added, measure by which to  check the  r e s u l t s  o f  

the  reading t r a in in g  for the in s tru m en ta l  p la y e r s .

The index  of r ea d in g  performance cou ld  be used to 

compare p la y e r s  o f  d i f f e r e n t  in s tru m en ts ,  such as co rn et  

and v i o l i n .  T h is  I s  p o s s i b l e ,  because the  m a n ip u la t iv e  

v a r ia t i o n s  in h eren t  In  each  d i f f e r e n t  instrum ent are accou nted  

for in  the t e c h n i c a l  In dex , f o r  th e  same r e a so n  p la y e r s  a t  

v a r io u s  s t a g e s  o f  advancement In t e c h n i c a l  a b i l i t y  can a lso

15 C harles ? .  S to k es ,  ” Methods of Guidance in  
In stru m en ta l M u s ic ,” p . 92 . Unpublished m a ste r ’ s t h e s i s ,  
Teachers C o l le g e ,  U n iv e r s i t y  o f  C in c in n a t i ,  1939 .
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be compared. The Index o f  read in g  performance a c t u a l ly  

measures how n e a r ly  a p la y e r  can approach h i s  t e c h n ic a l  

c a p a c ity  in  perform ing m a te r ia l  a t s i g h t .

For the purpose o f  t h i s  s tu d y , the emphasp's on 

s ig h t  read ing  o f  m a te r ia ls  In v o lv in g  no rhythm problems i s  

im p ortan t. S ince the purpose i s  to t r a i n  fo r  improvement 

In span o f  r e c o g n i t io n  i n  read in g  m usic , i t  i s  e v id e n t  th a t  

t h i s  a b i l i t y  e n te r s  in to  music i n  v-rhich performance o f  rhythm 

problems i s  not em phasized. Where th e  n o te  v a lu e s  r h y th m ic a lly  

are a l l  a l i k e ,  the rea d in g  in v o lv e s  o n ly  the s t a f f  l o c a t i o n  

or p i t c h  o f  the n o te .  The p o s s i b i l i t y  o f  wide span o f  r e c o g ­

n i t i o n  i s  p r e se n t  i n  t h i s  type o f  p assage  more than in  a 

m usica l s e l e c t i o n  where longer  and sh o r te r  rhythm v a lu e s  o f  

n o te s  cause the  speed to be v a r ie d  and the read ing  t o  be 

d e la yed  w h ile  proper le n g th  o f  time Is  g iv en  t o  each  to n e .

This fa c to r  a c t s  to  sh orten  th e  w id th  o f  span o f  r e c o g n i t io n  

in  the read in g  o f  m usic .

Data on o ther  p u p i l s . — The la r g e  number o f  p u p ils  

in  the  experim ent from g rad es  seven  and e ig h t  ( 122 ) were not 

in s tru m en ta l p er fo rm ers . Although a l l  o f  th e se  c h i ld r e n  

were e n r o l le d  in the r eg u la r  v o c a l  music c l a s s e s  o f  the  

s c h o o l ,  no in d iv id u a l  performance t e s t ,  such  as s in g in g  a t  

s ig h t. ,  was u se d ,  ho v a l id  measure o f  t h i s  a b i l i t y  can be 

made o f  p u p i l s  who have had no s p e c ia l  i n s t r u c t i o n  and have 

r a r e ly  i f  ever  performed i n d iv i d u a l ly .  The need i s  p r e se n t  

fo r  such s tu d e n ts  t o  le a r n  to  read  music i n  order to  perform
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i n t e l l i g e n t l y .  This s tu d y  a ttem p ts to  u s e ' s  method o f  i n ­

c r e a s in g  the  e f f e c t i v e n e s s  o f  the music r ea d in g . With the 

v o ic e  s tu d en ts  the onljr measure o f  d i r e c t  music read in g  used  

b efo re  and a f t e r  the experim ent was the Knuth Achievement 

T e sts  i n  M usic .

F in a l  data  on i n s t rume n ta l  p l a y e r s . — At th e  end 

o f  the  tr a in in g  l e s s o n s  the in s tru m en ta l  p la y e r s  o f  the 

groups, both  experim enta l and c o n tr o l  s e c t i o n s ,  were checked  

f o r  read ing  perform ance. As i n  the o r ig i n a l  t e s t s  fo r  index  

of read in g  perform ance, a f i n a l  t e c h n ic a l  performance index  

was e s t a b l i s h e d .  Each perform er again  p layed  an ascending  

and descending  s c a l e  o f  h i s  own c h o ic e  at as r a p id  a speed  

as p o s s ib le  w ith  good tone  and c o n t r o l .  A l l  p la y in g  was 

r ec o rd ed ,so  th at a c a r e fu l  no te  count and check o f  time 

and accuracy cou ld  be made. A l l  t e s t s  were made in  the week 

im m ediately  fo l lo w in g  the com p letion  o f  the  s e r i e s  o f  f la s h e d  

m u sica l n o ta t io n s  fo r  the experim en ta l groups. The t e c h n ic a l  

performance ind ex  was a g a in  e s t a b l i s h e d  as the average o f  

th e  number o f  ton es  c o r r e c t ly  p layed  per second in  th e  sc a le  

p a s s a g e s .

For the  f i n a l  sight- read in g  index  each  p la y e r  read
- i

the f i r s t  129 n o te s  o f  N. P a g a n in i’ s ,  P er p e tu a l  M otion.

T h is s e l e c t i o n  aga in  o f f e r e d  n o te s  o f  on ly  one rhythm va lu e ,,

N ic o la i  P ag a n in i,  p erp etu a l M otion , hew York: 
Carl F isch er  Pub. C o., 1906. pp. 5 .
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so  th a t  speed and accuracy  would he em phasized. Again the  

p la y e r  was a d v ised  to  use any a r t i c u l a t i o n  or "bowing he found  

c o n v e n ie n t .  To arrange the p assage  f o r  ease  o f  p la y in g  ran ge ,  

easy  k e y ' s ig n a t u r e ,  and the v a r io u s  c l e f s  o f  the  d i f f e r e n t  

in s tr u m e n ts ,  the  s e l e c t i o n  was tra n sp o sed  in t o  v a r io u s  keys  

as b e fo re  and c o p ied  fo r  th e  d i f f e r e n t  in s tr u m e n ts .  'The 

s ig h t  read in g  i n d e x  c o n s i s t e d  o f  the average number o f  ton es  

c o r r e c t ly  p layed  i n  one seco n d . As b e fo r e ,  a l l  p la y in g  was 

record ed , a c c u r a t e ly  counted , and t im ed .

Index o f  reading perform ance♦— By the use o f  the  

t e c h n ic a l  performance Index and the s i g h t  read in g  in d ex ,  

th e . in d e x  o f  rea d in g  performance was a g a in  e s t a b l i s h e d  as  

t h e - r a t i o  o f  th e se  i n d i c e s .  The in d ex  o f  reading performance  

was the in d ex  o f  t e c h n i c a l  performance over the s ig h t  read ing  

in d e x .  The data  were com piled  fo r  a l l  in s tru m en ta l  p la y e r s  

i n  the  exp erim en ta l  and c o n tr o l  groups , and are summarized 

in  Chapter V. The i n i t i a l  Index o f  read in g  performance com­

pared w ith  the f i n a l  Index of read in g  perform ance, fo r  both  

the  exp erim en ta l and c o n t r o l  groups o f  p la y e r s ,  prov id ed  

ev id en ce  on achievem ent in  rea d in g  m u s ic .  S t a t i s t i c a l  

a n a ly s is  was based on th e se  i n d i c e s .

Summary

T his ch ap ter  has p r e se n te d  th e  procedure in  t h i s  

experim ent. The d es ig n  fo l lo w e d  the e q u iv a le n t -g r o u p s  method. 

The v a r ia b le  f a c t o r  in  the  t r a in in g  o f  the  ex p er im en ta l groups
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was the  sh o rt  exposure  o f  m u sica l  u n i t s  f l a s h e d  on the s c r e e n .  

The experim ent was c a r r ie d  on in  one s c h o o l  w ith  s i x t e e n  

groups o f  s u b j e c t s  r e c e iv in g  t r a i n in g ,  and s i x t e e n  p a r a l l e l  

groups n ot r e c e iv in g  th e  s p e c i a l  t r a i n in g .  The p u p i l s  were 

s e l e c t e d  from v o c a l  music c l a s s e s  o f  grad es  seven  and e ig h t  

and from th e  sc h o o l  o r c h e s tr a  and band. S u b je c ts  were matched 

on th e  b a s i s  o f  s c o r e s  on the Knuth Achievement T e s t s  in  M usic, 

and a s s ig n e d  to  ex p er im en ta l or c o n t r o l  groups by random 

s e l e c t i o n .  The ex p er im en ta l and c o n tr o l  groups each  com­

p r is e d  158 p u p i l s .  T h ir t y - s i x  p a ir s  o f  in s tr u m e n ta l  p la y e r s  

were in c lu d e d  i n  t h i s  number.

The equipment c o n s i s t e d  o f  a la n t e r n  s l i d e  p r o je c to r  

w ith  a f la sh m e te r  c o n t r o l l i n g  the e x p o su re ,  and s c r e e n ,  and 

land ern  s l i d e s  prepared by a id  o f  a ty p e w r ite r  w ith  m usical  

sym bols . Each s l i d e  in c lu d e d  from two t o  seven  n o te s  ex ­

te n d in g  over a s t a f f  i n t e r v a l  range o f  a u n iso n  to  a n in th .

In g e n e r a l ,  th e  resp o n se  by the  s u b j e c t s  c a l l e d  fo r  read in g  

o f  th e  m u sica l  u n i t  f la s h e d  on the  s c r e e n .

F o rty  s l i d e s  were used fo r  each  o f  the tw en ty  l e s s o n s . 

The f i r s t  f i v e  l e s s o n s  req u ired  th e  in s tr u m e n ta l  p u p i l s  to  

copy th e  exposed m a te r ia ls  w h ile  th e  rem ain ing s u b j e c t s  

matched the u n it  shown w ith  a m u lt ip le -r e s p o n s e  form prepared  

f o r  each  l e s s o n .  For a l l  l a t e r  l e s s o n s  a l l  s u b j e c t s  responded  

by comparing the  m u s ic a l  un.it shown on th e  sc r e e n  w ith  the 

same or a s im i la r  p assage  p la y ed  by th e  experim enter  on the  

p ia n o .  F o llo w in g  the  f i r s t  f i v e  l e s s o n s  and p reced in g  the
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l a s t  f i f t e e n ,  a p r e - t e s t  was ^ iv en , c o n s i s t i n g  of the s l i d e s  

l a t e r  p r e sen ted  as l e s s o n  XX. This p r e - t e s t  gave a b a s is  

f o r  comparison o f  i n i t i a l  achievem ent w ith  f i n a l  achievem ent, 

f o r  the  f i f t e e n  l e s s o n s  in  which the  resp on se  req u ired  was 

a com bination o f  v i s u a l  and a u d ito ry  d is c r im in a t io n .  I t  

a l s o  served  to  in tro d u ce  the s u b je c t s  to t h i s  mode o f  re sp o n se .

Improvement In r e c o g n i t io n  of the f la s h e d  m a te r ia ls  

was ana lyzed  In v a r io u s  ways. The mean score  of the  p u p i ls  

for  each t r a in in g  l e s s o n  w as. c o n s id er ed  in  r e l a t i o n  to  the 

d i f f i c u l t y  o f  the m a te r ia ls  u sed , as measured by the  mean 

number o f  n o te s  per s l i d e  and th e  mean s t a f f  I n t e r v a l  for  

each s l i d e .  The p r e - t e s t  and f i n a l  l e s s o n  data  were compared. 

Average' performance a t  s u c c e s s iv e  l e s s o n s  on c e r ta in  s l i d e s  

was an a ly zed , the  s l i d e s  s e l e c t e d  being s u b s t a n t i a l l y  equal  

in  d i f f i c u l t ? ,
v

General read in g  a b i l i t y  in  music was measured a t  

th e  beg inn in g  and end o f  the experim ent by e q u iv a le n t  forms 

o f  th e  Knuth t e s t s .  S t a t i s t i c a l  comparisons o f  th e  t e s t  

sc o r e s  fo r  the experim enta l and c o n tr o l  groups were made, 

both  by the  sm a ll  sample tech n iq u e  and an a n a ly s is  o f  the  

mean, d i f f e r e n c e  i n  s c o r e s  o f  the  grou p s. The In strum enta l  

p la y e r s  in  the groups were t e s t e d  fu r th e r  by an i n i t i a l  and 

f i n a l  measure o f  s i g h t  rea d in g  w hile  p la y in g .  The c r i t e r i o n  

f o r  achievem ent in  s ig h t  read in g  was the o r ig in a l  measure 

in tro d u ced  fo r  t h i s  s tu d y , the Index o f  s i g h t  read in g  p er­

formance .
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CHAPTER IV

IMPROVEMENT IN RECOGNITION 0? MUSICAL UNITS

In tr o d u c t io n

This chapter  p r e se n ts  the  data  showing Improvement 

In r e c o g n i t io n  o f  the m usica l u n i t s  during th e  t r a in in g  

l e s s o n s .  I t  com prises four s e c t i o n s .

The f i r s t  s e c t io n  s t a t e s  th e  p la n  o f  the t r a in in g  

l e s s o n s .  The f i r s t  f i v e  l e s s o n s  are shown to  vary from the  

rem aining l e s s o n s  i n  type o f  response  r eq u ire d  o f  the su b je c t s ,

The second s e c t i o n  p r e se n ts  the achievement In  

r e c o g n it io n  o f  the  m usical u n i t s .  The mean sc o r e s  o f  s u b je c t s  

on the le s so n s  are compared w ith  th e  d i f f i c u l t y  o f  th e  t r a i n ­

ing m a t e r i a l s .

The t h i r d  s e c t i o n  shows the improvement in  r e c o g n i­

t io n  by comparison o f  s c o r e s  on p a r t i c u la r  l e s s o n s .

The l a s t  s e c t io n  u ses  sc o r e s  on c e r t a i n  item s o f  

comparable d i f f i c u l t y  t o  dem onstrate improvement in  r e c o g n i­

t io n  o f  the m u s ica l  u n i t s .

plan o f  th e  T ra in in g  Lessons

Procedure in  t r a in in g  l e s s o n s  I through V. — The 

o b je c t  o f  the f i r s t  f i v e  t r a in in g  l e s s o n s  for the exp er im en ta l  

group o f  s u b je c t s  was t o  Introduce the rea d in g  method. As 

e x p la in ed  before* in  th e  chapter  on p roced ure, each le s s o n  

c o n s i s t e d  of the exposu re , fo r  o n e - te n th  o f  a- second each ,

91

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



9 2

o f  the fo r t y  s l i d e s  e s p e c i a l l y  prepared fo r  the purpose.

For th e se  e a r ly  l e s s o n s  the resp on se  by th e  p u p i l s  was as  

f o l lo w s .  The t h i r t y - s i x  Instrum enta l p la y e r s  were g iven  a 

prepared form, shown in  Appendix D, on which th e  p u p i l s  were 

asked to w r ite  down th e  ex a c t  n o te s  exposed 'b r ie f ly  on the  

sc r e e n .  I t  was e x p e c ted  t h a t  th e s e  s u b je c t s  would be able  

to  respond i n  c o p y i n g  the n o ta t io n  because  o f  t h e i r  f a m i l i a r i t y  

with  the n o ta t io n  o f  m u sic .  These r e sp o n ses  were sco red  and 

ta b u la te d .

The 122 p u p i l s  who were not s k i l l e d  m u sic ian s were 

shown the same s l i d e s  i n  t h e s e  l e s s o n s .  The resp on se  t o  the 

exposure was d i f f e r e n t  from the copying  o f  n o ta t io n  req u ired  

of  the in s tru m en ta l  p l a y e r s .  A prepared form was made fo r  

each  l e s s o n .  These forms c o n s i s t e d  o f  fou r  .u n its  o f  m u sica l  

groups arranged as m u lt ip le  ch o ice  resp o n se  item s for each  

s l i d e  exposed . The forms are sho;vn in  Appendix E, f o r  the  

s e r i e s  o f  f i v e  l e s s o n s .  The resp onse  s h e e t  used  by th e  p u p i ls  

i s  In c lu d ed  i n  Appendix D. As each s l i d e  was exposed the  

p u p il  s e l e c t e d  the  p a r t i c u la r  resp on se  u n i t ,  among the four  

g iv e n , which matched the  m usica l e x c e r p t  shown on the s c r e e n .

The purpose o f  th e se  I n i t i a l  l e s s o n s ,  for  the group 

o f  p u p i ls  r e l a t i v e l y  u n s k i l l e d  in  m usic , was to  br ing  them . 

t o  a r e a l i z a t i o n  o f  the m u lt ip le  forms o f  music n o ta t io n  and 

to  p o in t  out by in s p e c t io n  th e  v a r ie d  ways in  which music i s  

w r it t e n  on the s t a f f .  In th e  f i r s t  l e s s o n  p r e l im in a r y  e x ­

p la n a t io n s  "were g iv e n  a f t e r  the forms had been d i s t r i b u t e d .

3y pre-arran ged  examples th e  mechanics -were shown. A fte r
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th e  c l a s s  understood the response  system , th e  s l i d e s  were 

exposed in  ord er . The number o f  each s l i d e  was announced, 

-and then  th e  words, "Ready, no1?/!" were spoken by the e x p e r i ­

m enter. The p u p i l s  were a d v ised  to  loo k  over the m u lt ip le  

response  item s p r e v io u s  t o  the e x p o su re ,so  t h a t  the s e l e c t i o n  

might be e a s i e r  t o  make.

In t h i s  phase o f  the work (th e  f i r s t  f i v e  l e s s o n s )  

the in t e n t  was m ain ly  to  o r ie n t  the  s u b je c t s  t o  th e  type o f  

v i s u a l  symbols p r e se n te d  in  the  s l i d e s .  The resp on se  c a l l e d  

fo r  was p u re ly  one o f  v i s u a l  d i s c r im in a t io n  and r e c o g n i t io n ,  

w ith no a u d ito ry  imagery , or a u d ito ry  response  required".

While undoubtedly  th e  s u b je c t s  ga ined  during th e se  l e s s o n s  

in  power to r e c o g n iz e  the symbols thrown on the s c r e e n ,  they  

were not r eq u ire d  a t  t h i s  t im e - to  r e l a t e  them t o  music as an 

a u d ito ry  e x p e r ie n c e .  These l e s s o n s  may b e s t  be d e sc r ib ed  

as having  th e  purpose o f  o r i e n t a t io n ,  and as p ro v id in g  

p r a c t i c e  in  sim ple v i s u a l  r e c o g n i t io n ,  p re lim in a ry  to t r a i n ­

ing  in  a mors complex and more m usica l type o f  r e c o g n i t io n .

The t r a in in g  l e s s o n s  in  the main p art o f  t h i s  ex ­

periment ( l e s s o n s  VI to  XX) were based upon th e  assum ption  

th a t  read in g  music should  in v o lv e  the power t o  in t e r p r e t  

m u sica l symbols in  a u d ito ry  term s, not m erely  v i s u a l .  In  

th e s e  l e s s o n s  the s u b j e c t s  were req u ired  t o  r e c o g n iz e  a 

s e t  o f  m u sica l  symbols as meaning a c e r t a in  sequence o f  

to n e s ,  and th en  t o  d ec id e  whether the ton es  which th ey  heard  

im m ediate ly  a f t e r  s e e in g  the symbols were or were not th o se
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th a t  had ‘been p resen ted  on the s c r e e n .  This i s  a more com­

p l i c a t e d  response  than th a t  c a l l e d  for in  the  p re lim in ary  

l e s s o r s , and one that in v o lv e s  a genuine musical under­

stan d in g  of what i s  s e en . The problem, o f  the f i f t e e n  f i n a l  

t r a in in g  le s s o n s  was, then , to  develop  span o f  r e c o g n i t io n  

in  a s i t u a t i o n  r e q u ir in g  a s i g n i f i c a n t  m u sica l  r e sp o n se .

Table 6 p r e se n ts  a summary o f  sc o r in g  by the 158

p u p i ls  on the f i r s t  f i v e  l e s s o n s  . The. range i s  from zero to

f o r t y ,  f o r t y  s l i d e s  b e in g  used throughout f o r  each l e s s o n .  

The instrum enta l p la y e r s  were scored  accord ing  to  the number 

of s l i d e s  co p ied  . c o r r e c t ly .  The rem aining p u p i ls  were

scored  on th e  b a s i s  o f  the c o r r e c t  matching o f  the m u lt ip le

response  ite m s .  The number o f  c o r r e c t  resp on ses  was lowered  

by o n e - th ir d  .the number wrong, so as to  a l lo w  fo r  g u e s s in g ,  

accord ing  to  the usual s t a t i s t i c a l  procedure.

For the f i v e  l e s s o n s ,  the mean sc o r e s  are as 

f o l lo w s ,  i n  the order of the l e s s o n s :  1 0 .5 8 ,  1 0 .7 3 ,  1 1 .3 7 ,

1 1 .2 4 ,  and 1 3 .6 5 .  The corresponding  standard d e v ia t io n s  are  

8 .4 5 ,  8 .0 8 ,  9 .9 4 ,  9 .6 8 ,  and 9 .5 7 .  I t  i s  i n t e r e s t i n g  to 

compare the gradual In crea se  In mean through l e s s o n s  I t o  

V w ith  the d i f f i c u l t y  o f  the m a te r ia ls  shown. Table 5 , In  

Chapter I I I ,  ana.lyzes the d i f f i c u l t y  o f  th e  s l i d e s .  I t  may 

be seen  th a t  the mean number o f  n o te s  per s l i d e  in c r e a se d  

from 2 .9  In the f i r s t  le s s o n  to  3 .1  In le s s o n  V. A lso , the 

e x te n t  o f  s t a f f  I n t e r v a l  covered , g iv in g  a v e r t i c a l  measure 

o f  span in v o lv ed , In creased  from a mean average per s l i d e
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TABLE 5

DISTRIBUTION OP SCORES OB TRAINING 'LESSONS I  THROUGH V 
FOR 158 .PUPILS IN THE EXPERIMENTAL GROUPS

■~r.... — 7..................
F req u en cies

Scores Lesson I Lesson  I I Lesson I I I Lesson IV Lesson V
58-40 1 1 2 3 ‘ 4
35-57 2 2 4 2 3
32-34 1 2 o 1 4
29-51 0 2 4 6 3
25-28 5 2 8 2 2
23-25 3 4 5 9 12
20-22 12 9 11 6 9
17-19 11 8 6 11 17
14-16 17 12 13 14 17
11-13 22 30 22 17 18

8-10 22 23 16 22 21
5-7 16 29 22 22 23
2-4 19 18 19 12 12
0 -1 27 16 24 31 13

T o ta l 158 158 158 158 158

Me an COirai 1 0 .7 3 11 .8 7 11 .2 4 13 .6 5

S . D. 3 .4 5 3 .0 8 9 .94 9 .6 8 9 .5 7
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o f  5 .3  In  l e s s o n  I t o  4 . 5  In l e s s o n  Y. These measures were 

p r e v io u s ly  explained , and e v a lu a te d .

Tlie apparent Improvement o f  the p u p i l s  i s  undoubtedly  

l e s s  th an  t h e i r  a c tu a l  improvement, in  v iew  o f  the f a c t  th a t  

t h e i r  sc o r e s  In cr ea sed  s im u lta n e o u s ly  w ith  an In cr ea se  in  the  

c o m p lex ity  o f  the m a te r ia ls  p r e s e n te d .  The p u p i l s  were able  

to  respond in  a m echan ica l way to  the n o t a t io n  f la s h e d  on 

the s c r e e n .  The s i t u a t i o n  d id  not as y e t  r e q u ire  a co m p le te ly  

m u sica l  r e s p o n s e ,  but w ith in  i t s  l i m i t s  the p u p i l s  gave  

ev id en ce  o f  g a in in g  In  a b i l i t y  to  r e c o g n iz e  the o u t l i n e s  and 

v a r ia t io n s  in  the v i s u a l  sy m b o ls 'p r ese n te d .

Achievem ent i n  R e co g n it io n  o f  M usical E xcerpts

procedure in  t r a i n in g  l e s s o n s  VI through XX. — For 

the rem ainder o f  th e  t r a i n in g  l e s s o n s  a read ing s i t u a t i o n  was 

in tr o d u ce d  which In c lu d ed  the a c tu a l  use of a m u sica l r e sp o n s e .  

The resp o n se  s h e e t ,  u sed  for a l l  p u p i l s  and for a l l  l e s s o n s  

f o l lo w in g  l e s s o n  Y, i s  shown In Appendix D. The n o te s  exposed  

on the screen  and the p a ssa g es  p layed  by the p ian o  may be 

seen  In  Appendices B and C. A l l  n o te s  were p la y e d  with  

equal volume o f  to n e .  The metronomic tempo o f  n in e t y  per  

q u arter  n o t e ,  or f o r t y - f i v e  h a l f  n o te s  per m inute, was used  

th r o u g h o u t .

The l e s s o n s  now in v o lv e d  a read in g  resp o n se  based  

on a c tu a l  perform ance o f  the m usic . The le a r n in g  s i t u a t i o n  

was one In  which the  a c tu a l  m usica l n o t a t io n  was r e l a t e d  to
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music a c t u a l ly  beard. This was a method o f  i n s t r u c t i o n  th a t  

could  he used  with groups in  which in d iv id u a l  response  was 

to  he r e q u ir e d ,  ho p r a c t i c a l  way could he e s t a b l i s h e d  for  

having the  p u p i ls  respond by in d iv id u a l  performance of the 

p h r a se s .  While the in strum enta l p la y e r s  cou ld  have been r e ­

qu ired  to  perform what music was exposed, t h i s  procedure would 

have r e s u l t e d  in  an in d iv id u a l  teach in g  s i t u a t i o n .  In any 

group p r e s e n ta t io n  t h i s  would n o t-h ave  been  p o s s i b l e .  By the  

p r e s e n ta t io n  used i t  was p o s s ib l e  to  keep a l l  r esp o n ses  en­

t i r e l y  i n d iv id u a l ,  to  use groups in  i n s t r u c t i o n ,  s in c e  no 

i n d iv i d u a l ’ s performance I n te r f e r e d  w ith  the  r e s t  o f  the  

c l a s s ,  and to  p r e sen t  the m s.terial i n  a m u sica l s i t u a t i o n  

th a t  p erm itted  the p u p i ls  most l im i t e d  m u s ic a l ly  to e x e r c i s e  

judgment i n  comparing the n o te s  p r e sen ted  on the s c r e e n  w ith  

the  n o te s  performed a t  th e  p ia n o .

Achievement in  r e c o g n i t io n  in  l e s s o n s  VI t o  X. — 

Table 7. p r e se n ts  the  d i s t r ib u t io n s  of sc o r e s  f o r  l e s s o n s  VI 

through X. I t  w i l l  be r e c a l l e d  th a t  the s l i d e s  used for ex ­

p os in g  the e x c e r p ts  on the screen  were r e p e a te d  from the  

e a r l i e r  l e s s o n s  I to V with a d i f f e r e n t  method o f  resp on se  

r eq u ire d . In th e se  l e s s o n s ,  s c o re s  again  were c o r r e c te d  for- 

gu ess in g  by u s in g  the number of c o r r e c t  r e sp o n se s  minus the 

number i n c o r r e c t .

In  le s s o n  VI, during which the s l i d e s  from l e s s o n  I  

were r ep ea ted , the mean score  reached 2 2 .5 .  The standard d e­

v i a t io n  was 1 0 .0  fo r  t h i s  l e s s o n .
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TABLE 7

DISTRIBUTION OF SCORES ON TRAINING LESSONS 71 THROUGH X 
FOR 158 PUPILS IN TEE EXPERIMENTAL GROUPS

F requ en cies

Scores Lesson 71 Lesson VIjl Lesson 7 I I i Lesson IX Lesson X

38-40 11 7 2
35-37 7 5 3 2
32-34 21 12 10 3 10
29-31 10 14 13. 5 7
26-28 22 25 ' 22 14 15
23-25 11 16 13 15 6
20-22 18 23 23 22 25
17-19 11 10 15 20 13
14-16 14 14 25 28 23
11-13 9 11 9 12 12

8-10 11 9 12 18 23
5-7 8 4 3 11 4
2 -4 3 4 ;■ 3 7 10
0-1 2 4 5 3 8

T ota l -158 158 158 153 158

Mean 2 2 .6 2 1 .8 2 0 .6 1 6 .6 1 6 .9

S . D. 1 0 .0 9 .4 8 .7 7 .6 9 .2
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By t h e  t e n t h  l e s s o n  t h e  .mean s c o r e  h a d  d r o p p e d  t o

1 6 . 9  w i t h  a  s t a n d a r d  d e v i a t i o n  o f  9 . 2 .  T h i s  c h a n g e  o f  s c o r e s

m u s t  he  r e l a t e d  t o  t h e  d i f f i c u l t y  o f  t h e  m a t e r i a l s  e x p o s e d .

As i n  t h e  c a s e  o f  l e s s o n s  I  t o  V, r e f e r e n c e  m u s t  h e  made to

T a b l e  3 .  I n  l e s s o n s  V I  t o  X., t h e  mean s c o r e  f o r  r e c o g n i t i o n

d r o p p e d  a s  t h e  m a t e r i a l s  u s e d  becam e  i n c r e a s i n g l y  c o m p l e x .

■ Ac h i e  v era e n t  i n  r e c o g n i t i o n  i n  l e s s o n s  XI  t o  XV. —  

T a b l e  3 p r e s e n t s  t h e  d i s t r i b u t i o n s  o f  s c o r e s  f o r  l e s s o n s  XI 

t h r o u g h  XV. T h e  s l i d e s  u s e d  " f o r  t h e s e  l e s s o n s  w e r e  shown 

f o r  t h e  f i r s t  t i m e .  The  m eans  f o r  t h e s e  l e s s o n s  w e r e ,  i n  

o r d e r :  1 6 . 2 ,  1 5 . 2 ,  1 5 . 2 ,  1 5 . 4 ,  a n d  1 3 . 9 .  The  c o r r e s p o n d i n g

s t a n d a r d  d e v i a t i o n s  w e r e  8 . 4 ,  1 0 . 4 ,  9 . 4 ,  a n d  3 . 3 .

The mean s c o r e s  a g a i n  m u s t  h e  c o m p a r e d  'w i t h  tics 

d i f f i c u l t y  o f  t h e  m a t e r i a l s  e x p o s e d  on  t h e  s c r e e n .  T a b l e  4 

n r e s e n t s  t h e  n o t e  c o u n t  and  i n t e r v a l  t a b u l a t i o n .  The  a v e r a g e  

n u m b e r  o f  n o t e s  p e r  s l i d e  i n  l e s s o r  X I  was 3 . 5 .  T h i s  num ber  

i n c r e a s e d  t o  4 . 7  b y  l e s s o n  XV. I n  a d d i t i o n ,  t h e  a v e r a g e  

i n t e r v a l  r a n g e  p e r  s l i d e  was 4 . 9  I n  l e s s o n  XI a n d  c h a n g e d  

t h r o u g h  v a r i o u s  s c o r e s  t o  5 . 0  i n  l e s s o n  XV. A g a i n  t h e  mean 

s c o r e  l o w e r e d  a s  t h e  d i f f i c u l t y  o f  m a t e r i a l s  i n c r e a s e d .

As a l r e a d y  sh o w n ,  t h e  e m p h a s i s  d u r i n g  t h e  t r a i n i n g  

l e s s o n s  was upon  d e v e l o p m e n t  of s p a n  o f  r e c o g n i t i o n .  The 

m a t e r i a l s  w e r e  d e s i g n e d  w i t h  i n c r e a s i n g l y  l o n g e r  u n i t s  e x ­

p o s e d  on t h e  s c r e e n  a n d  w i t h  w i d e r  s t a f f  i n t e r v a l s  u t i l i z e d  

b y  t h e  m u s i c .  The c o m p l e x i t y  o f  t h e  p a s s a g e s  p e r f o r m e d  a t  

t h e  p i a n o  was a l s o  n e c e s s a r i l y  g r e a t e r .  No o b j e c t i v e
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TABLE 8

DISTRIBUTION OP SCORES OB TRAINING LESSORS XI THROUGH XV 
FOR 158 PUPILS IN THE EXPERIMENTAL GROUPS

F r e q u e n c i e s

S c o r e s L e s s o n  XI L e s s o n  X I i L e s s o n  X i l i L e s s o n  XiV L e s s o n  XV

5 8 - 4 0 1 1 1
5 5 - 5 7 0 2 1 1 1
5 2 - 5 4 5 8 2 4 2
2 9 - 5 1 4 10 8 6 2
2 6 - 2 8 15 11 10 12 6
2 5 - 2 5 11 10 10 13 10
2 0 - 2 2 20 17 26 22 14
1 7 - 1 9 20 12 18 11 15
1 4 - 1 6 25 . 14 17 13 24
1 1 - 1 5 13 16 7 12 19

8 - 1 0 20 13 19 21 22
5 - 7 8 7 12 13 12
2 - 4 10 17 7 17 15
0 - 1 6 20 20 13 16

T o t a l 158 158 1 5 8  . 158 158

Kean 1 6 . 2 1 5 . 2 1 5 . 2 1 5 . 4 1 3 . 9

S .  D.

<5̂1•CO 1 0 . 4 9 . 4 9 . 4 8 . 8

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1 0 1

m e t h o d  c o u l d  be  e s t a b l i s h e d  o f  r a t i n g  t h e  d i f f i c u l t y  o f  th e  

p i a n o  p a s s a g e s  t h a t  w e re  m o d i f i c a t i o n s  o f  t h e  m u s i c  p r e s e n t e d  

on t h e  s c r e e n .

I t  may b e  t h a t  t h e  f a l l  i n  mean s c o r e  was n o t  so  

g r e a t  a s  m i g h t  be  e x p e c t e d  f r o m  t h e  i n c r e a s e  i n  d i f f i c u l t y  o f  

m a t e r i a l s .  The rae&n s c o r e  o f  1 3 . 9  i n  l e s s o n  XV was t h e  

l o w e s t  f o r  t h e  e n t i r e  t r a i n i n g  s e r i e s .

A c h i e v e m e n t  i n  r e c o g n i t i o n  i n  l e s s o n s  XVI t h r o ugh  XXv —

T a b l e  9 p r e s e n t s  t h e  d i s t r i b u t i o n  o f  s c o r e s  f o r  l e s s o n s  XVI

t h r o u g h  XX. The m e a n ' s c o r e s  f o r  t h e s e  l e s s o n s  were , ,  i n  o r d e r :  

1 4 . 0 ,  1 6 . 4 ,  1 5 . 2 ,  1 5 . 3 ,  a n d  1 5 . 8 .  The c o r r e s p o n d i n g  s t a n d a r d  

d e v i a t i o n s  w ere  3 . 9 ,  9 . 1 ,  1 0 . 4 ,  9 . 6 ,  a n d  1 0 . 4 .

C o m p a r i s o n  o f  t h e  s c o r e s  w i t h  t h e  d i f f i c u l t y  o f  

m a t e r i a l s  i s  a g a i n  n e c e s s a r y .  I t  w i l l  be  n o t e d  i n  T a b l e  5 

t h a t  t h e  a v e r a g e  num ber  o f  n o t e s  p e r  s l i d e  f o r  l e s s o n s  XVI 

t h r o u g h  XX b e g i n s  w i t h  4 . 7  a n d  I n c r e a s e s  t o  5 . 2 .  The d i f f i ­

c u l t y  a s  m e a s u r e d  b y  t h e  a v e r a g e  i n t e r v a l  r a n g e  p e r  s l i d e

moves from. 5 . 1  t o  5 . 3  i n  t h e  same l e s s o n s .  The s l i g h t  i n ­

c r e a s e  i n  mean s c o r e s  t h r o u g h  t h e s e  l e s s o n s  I s  more  n o t e ­

w o r t h y  t h a n  i t  may s eem ,  s i n c e  t h e  t r a i n i n g  m a t e r i a l s  w e re  a t  

t h e  same t i m e  b e c o m i n g  i n c r e a s i n g l y  more d i f f i c u l t .

A c h i e v e m e n t  i n  R e c o g n i t i o n  C om pared  W i t h  D i f f i c u l t y  
o f  T r a i n i n g  M a t e r i a l s

T a b u l a t i o n  o f  d i f f i c u l t y  o f  m a t e r i a l s . - -  F i g u r e  3 

p r e s e n t s  g r a p h i c a l l y  t h e  g e n e r a l  i n c r e a s e  i n  d i f f i c u l t y  o f  

t h e  m u s i c a l  p h r a s e s  shown on t h e  s l i d e s  f o r  t h e  s u c c e s s i v e
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TABLE 9

DISTRIBUTION 0?  SCORES ON TRAINING' LESSONS XVI THROUGH XX 
FOR 158 PUPILS IN THE EXPERIMENTAL GROUPS

F r e q u e i i c i e s

S c o r e s L e s s o n  XVI L e s s o n  XVII L e s s o n  X V I I I L e s s o n  IX L e s s o n  X

3 8 - 4 0 1 2 3 2
5 5 - 3 7 2 2 •-’5 3 5
3 2 - 3 4 2 o 6- 4 6
2 3 - 3 1 4 8 10 5 6
2 6 —28 8 13 13 11 10
2 3 - 2 5 8 14 11 , S 13
2 0 - 2 2 25 18 15 17 13
1 7 - 1 9 18 13 10 17 15
1 4 - 1 6 16 20 15 20 23
1 1 - 1 3 15 16 15 15 12

8 - 1 0 17 18 18 16 16
5 - 7 12 10 15 15 11
2 - 4 15 12 12 14 14
0 - 1 16 8 10 10 12

T o t a l 158 158 158 158 158

Mean 1 4 . 0 1 6 . 4 1 6 . 2 1 5 . 3 1 5 . 3

S .  D. 8 . 9 9 . 1 1 0 . 4 9 . 6 1 0 . 4
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A v e r a g e  N o te  
C o u n t  and  
I n t e r v a l  
Range

5 .3 5

5 .2 0

4 .9 0

4 .7 5

4.60

4.30

4 .1 5

4 .0 0

3 .8 5

3 .7 0

3 .5 5

3 .4 0

3 .2 5

5 .1 0

2 .9 5
 A v e r a g e  Number
o f  N o t e s  p e r  S l i d e2 .8 0

.15  

0

-A v e ra g e  i n t e r v a l  
R an g e  o e r  S l i d e

VI V ll VIU \X
L e s s o n  Number I 11 "i iv

X
v

XI xii xiu xiv xv xvi x v i i  xvm x i\ xx

F i g u r e  3 . —  A v e r a g e  N o te  C o u n t  a n d  A v e r a g e  I n t e r v a l  R ange  f o r  
t h e  S l i d e s  i n  E a c h  T r a i n i n g  L e s s o n .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1 0 4

l e s s o n s !  The s o l i d  l i n e  show s  a n  i n c r e a s e  i n  a v e r a g e  nu m b er  

o f  n o t e s  p e r  s l i d e  f r o m  2 . 9  in. l e s s o n  I  t o  5 . 3  i n  l e s s o n  XX.

The b r o k e n  l i n e  shows a n  i n c r e a s e  i n  a v e r a g e  i n t e r v a l  r a n g e  

p e r  s l i d e  f r o m  3 . 3  i n  l e s s o n  I  t o  5 . 3  i n  l e s s o n  XX. T h i s  

f i g u r e  u t i l i z e ?  t h e  d a t a  p r e s e n t e d  p r e v i o u s l y  i n  T a b l e s  3 ,

4 ,  a n d  5 .

Mean, a n d  s t a n d a r d  d e v i a t i o n  of  s c o r e s  i n  t r a i n i n g  

l e s s o n s  VI t h r o ugh  XX. — F i g u r e  4 p r e s e n t s  d a t a  o n  t h e  mean  

s c o r e  a n a  s t a n d a r d  d e x n ia t i  o n  f  o r  e a c h  l e s s o n  f rom  VI t h r o u g h  

XX. The mean s c o r e  f o r  a c h i e v e m e n t  i n  r e c o g n i t i o n  o f  t h e  

m u s i c a l  p a t t e r n s  g r a d u a l l y  was  l o w e r e d  i n  l e s s o n s  VI t o  

l e s s o n  XV. A. s l i g h t  g a i n  may b e  f o u n d  i n  t h e  f i n a l  l e s s o n s .

The  v a r i a b i l i t y  i n  s c o r e s ,  i n  t e r m s  o f  s t a n d a r d  d e v i a ­

t i o n ,  i s  shewn by  t h e  d o t t e d  l i n e .  X d e c r e a s e  i n  s t a n d a r d  

d e v i a t i o n  o c c u r r e d  i n  t h e  f i r s t  f o u r  l e s s o n s ,  w h en  t h e  mean 

s c o r e  a l s o  d r o p p e d  s h a r p l y ,  b u t  t h e  v a r i a b i l i t y  was  r e l a t i v e l y  

c o n s t a n t  i n  t h e  r e m a i n i n g  l e s s o n s .

D a t a  a r e  n o t  g i v e n  f o r  l e s s o n s  I  t o  V, b e c a u s e  t h e s e  

h a v e  been, p r e v i o u s l y  r e v i e w e d . .  Due t o  t h e  m e th o d  o f  p r e s e n t a ­

t i o n  t h e s e  d a t a  w o u l d  n o t  b e  c o m p a r a b l e  w i t h  t h o s e  f o r  l e s s o n s  

VI t o  XX.

Mean s c o r e s_ c o m p a r e d  w i t h  mean d i f f i c u l t y  o f  m a t e r i a l s  

F i g u r e  5 c o m b i n e s  d a t a  f r o m  F i g u r e  5 on  d i f f i c u l t y  o f  m a t e r i a l s  

p r e s e n t e d  w i t h  d a t a  f r o m  F i g u r e  4 on  a c h i e v e m e n t ,  i n  l e s s o n s  

V I-XX. The s o l i d  l i n e  shows t h e  mean s c o r e  o f  t h e  p u p i l s  f o r  

e a c h  l e s s o n .  The d o t t e d  l i n e  shows t h e  mean num ber  o f  n o t e s

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



105

Mean •■scoreMean S c o r e

S t a n d a r d  D e v i a t i o n .2 5 . 0 0

2 2 . 2 5

. 2 1 . 5 0

2 0 . 7 5

2 0 .0 0

1 9 . 2 5

1 7 . 7 5

1 7 . 0 0

1 6 . 2 5

1 5 . 5 0

1 4 . 7 5

1 4 . 0 0

1 3 . 2

1 2 .5 0

1 1 . 7 5

1 1 . 0 0

1 0 . 2 5

9 . 5 0

8 . 7 5

8 . 0 0

7 . 2 5

.7 5

0  _________________________________________________________________
VI V ll VHI I K  X  X I X (( X tll XIY X V  XVf XVff XVBI XlX XX

L e s s o n
Number

F i g u r e  4 . —  Mean a n d  S t a n d a r d  D e v i a t i o n  o f  S c o r e s  I n  T r a i n i n g  
L e s s o n s  YI  T h r o u g h  XX f o r  158 P u p i l s  i n  E x p e r i m e n t a l  G r o u p s .
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1 0 6

e a n  S c o r e Mean Number o f  
N o t e s ,  Mean 
I n t e r v a l  R ahge  
p e r  S l i d e

Mean Number o f  
N o t e s  p e r  S l i d e

2 2 . 5 5 . 5 5F e a n  i n t e r v a l
R a n g e  n e r  S l i d e  

‘

2 2 .0 5 .2 0

2 1 . 5 5 . 0 5

2 1 . 0 4 . 9 0

2 0 . 5 4 . 7 5

2 0 . 0 4 . 5 0

1 9 . 5 4 . 4 5

1 9 . 0 4 . 5 0

1 8 . 5

4 . 0 01 8 . 0

o . 8 51 7 . 5

3 . 7 01 7 . 0

3 . 5 516

1 6 . 0

3 . 2 51 5 . 5

•3.101 5 . 0

2 . 9 51 4 . 5

2 . 81 4 . 0

1 5 . 5

w v w v v r
. 5

0

. 1 5

0

VI

I-e s s on 
Number

V ll v m  IX xi xi\ xm xiv x v  xvi xvn xvm xnc xx

F i g u r e  5 . - -  lie an  S c o r e s  o f  S u b j e c t s  C o m p a red  w i t h  Mean Numbers  o f  
N o t e s  E x p o s e d  a n d  Mean S i z e  o f  Maximum I n t e r v a l s  on  S l i d e s  Shown i n  
T r a i n i n g  L e s s o n s  VI  t h r o u g h  XX.
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e x p o s e d  i n  e a c h  l e s s o n .  The b ro k e r !  l i n e  r e p r e s e n t s  t h e  mean, 

i n t e r v a l  r a n g e  f o r  e a c h  l e s s o n .

The  g e n e r a l  p i c t u r e  f o r  l e s s o n s  V I  t h r o u g h  XV 

i s  one o f  m a t e r i a l s  i n c r e a s i n g  i n  c o m p l e x i t y ,  w h i l e  t h e  s c o r e s ,

I . e . ,  t h e  n u m b e r  of c o r r e c t  r e s p o n s e s ,  a r e  l o w e r e d .

F rom  l e s s o n X V I  t o  t h e  f i n a l  l e s s o n  a  s l i g h t l y  d i f ­

f e r e n t  r e l a t i o n s h i p  c a n  b e  n o t e d .  I t  s e e m s  l i k e l y  t h a t  th e  

r i s e  i n  mean s c o r e  may i n d i c a t e  a  s i g n i f i c a n t  d e v e l o p m e n t  

i n  pow er  t o  r e c o g n i z e  t h e  m u s i c a l  u n i t s .  As t h e  m a t e r i a l s  

c o n t i n u e d  t o  g ro w  more  d i f f i c u l t ,  t h e r e  -was, n e v e r t h e l e s s ,  

a  t e n d e n c y  f o r  t h e  a c c o m p l i s h m e n t  s c o r e  t o  r i s e .

E v i d e n c e  o f  I m p r o v e m e n t  f r o m  P r e - t e s t  t o  F i n a l  L e s s o n

D a t a  g a t h e r e d  b y  p r e - t e s t . - -  As h a s  b e e n  m e n t i o n e d  

e a r l i e r ,  t h e  s l i d e s  from, l e s s o n  XX w e r e  p r e s e n t e d  a s  a  p r e ­

t e s t  b e t w e e n  l e s s o n s  V and  V I .  I t  w i l l  b e  r e c a l l e d  t h a t  

f o l l o w i n g  l e s s o n  V t h e  m a n n e r  o f  p r e s e n t a t i o n  o f  t h e  s l i d e s  

was c h a n g e d  t o  i n c l u d e  t h e  m u s i c a l  p e r f o r m a n c e  o f  t h e  e x c e r p t s  

a t  t h e  p i a n o .  The p r e - t e s t  s e r v e d  p a r t l y  a s  a n  i n t r o d u c t i o n  

t o  t h i s  new m e t h o d  a n d  a l s o  t o  g i v e  a  b a s i s  f o r  c o m p a r i s o n  

w i t h  f i n a l  a c h i e v e m e n t .

The p r e - t e s t  c o n s i s t e d  o f  a  l e s s o n  g i v e n  i n  the  

same m anner  a s  t h e  l e s s o n s  w h i c h  f o l l o w e d .  The p u p i l s  w e r e ,  

h o w e v e r ,  u s i n g  t h e  new t e c h n i q u e  f o r  t h e  f i r s t  t i m e .  The 

s l i d e s  w e re  t h e  m os t  d i f f i c u l t  t o  b e  u s e d  a t  a n y  l e s s o n .  The 

r e s u l t s  o f  t h e  s c o r e s  on  t h i s  l e s s o n  m u s t  be  . judged  i n  t h e  

l i : ~ h t  o f  t h i s  o r e s e n t a t l o n .
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Oorrp a r i s o n  o f  p r e - t e s t  s c  o r e s  s n  5. s c or e s o n 

Looser .  XX.—  T a b l e  10 o r e s e . n t s  a c o e o ? r' l s e n  o f  t h e  s c o r e s  

on t h i s  p r e - t e s ' f c  l e s s o n  w i th ,  s c o r e s  on t h e  s a n e  m a t e r i a l  

when o r e s e n t e d .  a g a i n  l a t e r  a s  l e s s o n  XX. As n i g h t  h e  e x ­

p e c t e d ,  t h e  s c o r e s  f o r  l e s s o n  XX a r e  m a r k e d l y  h i g h e r  t h a n  

t h o s e  f o r  t h e  p r e - t e s t .  The mean f o r  l e s s o n  XX i s  1 5 . 8 ;  

t h a t  f o r  t h e  p r e - t e s t  9 . 2 .  I t  m u s t  be  n o t e d  t h a t  t h e  e f f e c t  

o f  t h e  c h a n g e  o f  p r e s e n t a t i o n  o f  m a t e r i a l  I s  ’e v i d e n t  i n  t h e  

s c o r e s .  T h i s  p r e - t e s t  s e r v e d  t o  I n t r o d u c e  t h e  r e a d i n g  o f  

t h e  m u s ic  w i t h  t h e  r e s p o n s e  p a t t e r n e d  f r o m  t h e  p a s s a g e  

s o u n d e d  on t h e  p i a n o .  S i n c e  t h e  j u d g m e n t  o f  t h e  p e r f o r m e d  

m u s i c a l  p a t t e r n  was a  new e l e m e n t  i n  t h e  l e s s o n , t h e  s c o r e s  

w o u l d r r e f l e c t  t h i s .  A l s o , t h e  s c o r e s  m u s t  be a f f e c t e d  by 

t h e  d i f f i c u l t y  o f  t h e  m a t e r i a l s  e x p o s e d  f o r  r e a d i n g .  The 

a v e r a g e  n u m b er  o f  n o t e s  p e r  s l i d e  o f  5 . 2  f o r  t h i s  s e r i e s  I s  

a p p r e c i a b l y  h i g h e r  t h a n  t h e  a v e r a g e  o f  -3.1 i n  t h e  l e s s o n  

p r e c e d i n g .  The a v e r a g e  i n t e r v a l  r a n g e  p e r  s l i d e  ( 5 . 3 )  i s  

a l s o  h i g h e r  t h a n  t h e  l e s s o n  p r e c e d i n g , w h i c h  m e a s u r e d  4 .5 . .

The d i f f e r e n c e  I n  mean s c o r e  o f  9 . 2  on t h e  p r e - t e s t  c o m p a r e d  

w i t h  1 5 . 8  f o r  t h e  same s l i d e s  p r e s e n t e d  a s  l e s s o n  XX g i v e s  

some m e a s u r e  o f  i m p r o v e m e n t  i n  r e c o g n i t i o n  o f  t h e  m u s i c a l  

m a t e r i a l s .  T h i s  g a i n  may be  p a r t i a l l y  c a u s e d  by  t h e  u n ­

f a m i l i a r !  t y  o f  p r o c e d u r e  I n  t h e  f i r s t  s h o w i n g ,  h o w e v e r ,

I t  seems l i k e l y  t h a t  some s i g n i f i c a n t  p o r t i o n  o f  t h i s  Im­

p r o v e m e n t  o c c u r r e d  a s  a  r e s u l t  o f  t h e  r e a d i n g  l e s s o n s .
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TABLE 10

DISTRIBUTION OF SCORES FOR 15 8  PUPILS ON THE SLIDES OF TRAINING 
LESSON XX Y/KEN USED AS PRE-TEST PRECEDING' LESSON VI AND REPEATED

■ LATER AS LESSON XX

F r e q u e n c i e s

S c o r e s P r e - t e s t L e s s o n  XX

3 8 - 4 0 2
3 5 - 3 7 5
3 2 - 3 4 6
2 9 - 3 1 1 6
2 6 - 2 8 2 10
2 3 - 2 5 5 13
2 0 - 2 2 o 13
1 7 - 1 9  ' 10 ■ 15
14 -16 26 ' 2 3
1 1 - 1 3 8 12

3 - 1 0 26 16
5 - 7 18 11
2 - 4 24 14
0 - 1

‘
30 12

T o t a l 158 158

Mean 9 . 2 1 5 . 8

S .  D. 7 . 4 1 0 . 4
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I m p r o v e m e n t  I n  R e c o g n i t i o n  o f  C o n t a i n  i t e m s  
o f  C o m p a r a b l e  D i f f i c u l t y

A n a l ys  I  s_ o f  r e s p o n s e s  t o c e r t a i n  i t e m s  . — I n  

o r d e r  t o  e s t a b l i s h  f u r t h e r  w h e t h e r  i m p r o v e m e n t  i n  r e c o g n i ­

t i o n  o f  t h e  m u s i c a l  e x c e r p t s  h a d  been, a c h i e v e d ,  a n a l y s i s  o f  

c e r t a i n ,  i t e m s  i n  t h e  t r a i n i n g  l e s s o n s  was m a d e .  The i n t e n t  

was t o  s e l e c t ,  s e r i e s  o f  I t e m s ,  o n e  f r o m  e a c h  l e s s e n ,  o f  s u b ­

s t a n t i a l l y  e q u a l  d i f f i c u l t y ,  a n d  t o  d e t e r m i n e  w h e t h e r  i n  

s u c h  s e r i e s  o f  i t e m s  t h e  n um ber  o f  p u p i l s  g i v i n g  c o r r e c t  

a n s w e r s  I n c r e a s e d  from, l e s s o n  t o  l e s s o n .

T a b l e  11 p r e s e n t s  t h e  d a t a  f o r  t h e  p r e - t e s t  and 

l e s s o n s  VI-XX on i t e m s  w h i c h  i n c l u d e  f o u r  n o t e s  a n d  an  

i n t e r v a l  r a n g e  o f  a  f o u r t h ,  a n d  on i t e m s  w h i c h  I n c l u d e  f i v e  

n o t e s  w i t h  a n  i n t e r v a l  r a n g e  o f  a  f i f t h .  One I t e m  o f  e a c h  

k i n d  f r o m  e a c h  l e s s o n  was  s e l e c t e d .  I n  g e n e r a l ,  i t e m s  f r o m  

t h e  l a t t e r  p o r t i o n  o f  e a c h  l e s s o n  w e re  u s e d .

F o r  both,  s e r i e s ,  T a b l e  11 g i v e s  e v i d e n c e  o f  g r a d u a l  

Im p r o v e m e n t  f r o m  t h e  p r e - t e s t  t h r o u g h  l e s s o n  XX. The  f o u r -  

r c t e  i t e m  I n  t h e  p r e - t e s t  r e c e i v e d  a c o r r e c t  r e s p o n s e  f rom  

s i x t y  o u t  o f  158  p u p i l s .  The c o r r e s p o n d i n g  i t e m  i n  l e s s o n  

XX was r e s p o n d e d  t o  c o r r e c t l y  by  121 p u p i l s .  F o r  t h e  f i v e -  

n o t e  i t e m s ,  t h e  nu m b er  o f  c o r r e c t  r e s p o n s e s  i n c r e a s e d  f rom  

f i f t y - f i v e  i n  t h e  p r e - t e s t  t o  106  I n  l e s s o n  XX. I m p r o v e m e n t  

was g r a d u a l ,  t h o u g h  i r r e g u l a r ,  d u r i n g  t h e  I n t e r v e n i n g  l e s s o n s .

A n a l y s i s  o f  i t e m s  w i t h  s i x  a n d  s e v e n  n o t e s  was 

a l s o  m ad e .  T en  l e s s o n s ,  I n  a l l ,  c o n t a i n e d  m u s i c a l  e x c e r p t s
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0 ERECT RESPONSES TO CERTAIR FOUR- AED FIVE-TOTE.ITERS 
I I  TEE TRAINING- LESSORS

b e s s o n  
l u m b e r

I d e n t i f y i n g  
Number o f  
I t e m s  w i t h  
F o u r  N o t e s  
a n d  I n t e r n a l  
Range  o f  a 

F o u r t h

C o r r e c t  
R e s p o n s e s  

f r o m  
158 P u p i l s

I d e n t i f y i n g  
Numbers  o f  
I t e m s  w i t h  
F i v e  N o t e s  
a n d  In te r -M a i  
Range  o f  a 

F i f t h

C o r r e c t
R e s p o n s e s
From
1 58  p u p i l s

P r e - t e s t 37 ' 60 28 55
6 37 76 39 68
7 33 80 59 73
3 33 91 40 86
9 31 98 40 69

10 34 86 40 59
11 34 89 38 65
12 39 95 35 88
13 39 105 35 87

- 14 39 97 35 80
15 37 89 35 97
16 37 99 35 87
17 37 120 35 90
18 37 94 52 92
19 ..37 101 28 100
20 37 121 28 1 0 6

/
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1 1 2

o f  s i x  n o t e s  w i t h  a n  I n t e r v a l  r a n g e  o f  a  f o u r t h .  O n ly  s i x  

l e s s o n s  p r e s e n t e d  i t e m s  w i t h  s e v e n  n o t e s  a n d  an  I n t e r v a l  

r a n g e  o f  a  f i f t h .  The p r e - t e s t ,  r e p e a t e d  a s  l e s s o n  XX, g i v e s  

an  a d d e d  i t e m  i n  e a c h  c a s e .

....... T a b l e  12 p r e s e n t s  d a t a  on  t h e s e  i t e m s .  I n  t h e  p r e ­

t e s t  f i f t y - e i g h t  p u p i l s  r e s p o n d e d  c o r r e c t l y  t o  t h e  s i x - n o t e  

i t e m .  By th e  f i n a l  l e s s o n  1 06  p u p i l s  w e re  a b l e  t o  i d e n t i f y  

t h e  c o r r e s p o n d i n g  i t e m  c o r r e c t l y .  F i f t y - o n e  p u p i l s  i d e n t i ­

f i e d  t h e  s e v e n - n o t e  I t e m  i n  t h e  p r e - t e s t  c o r r e c t l y .  I n  t h e  

f i n a l  l e s s o n  one h u n d r e d  p u p i l s  r e s p o n d e d  c o r r e c t l y  t o  t h e  

c o m p a r a b l e  i t e m .  The t a b l e  shows g r a d u a l  h u t  i r r e g u l a r  im ­

p r o v e m e n t  t h r o u g h  t h e  i n t e r v e n i n g  l e s s o n s .

I n  t h i s  I n v e s t i g a t i o n ,  r e c o g n i t i o n  I s  a s s u m e d  

t o  m ean  t h e  p o w e r  t o  c o n n e c t  a  v i s u a l  p a t t e r n  o f  m u s i c a l  

n o t e s  w i t h  an  a u d i t o r y  p a t t e r n ,  a n d  t o  s a y  w h e t h e r  o r  n o t  

t h e  tw o  a r e  i d e n t i c a l .  I t  may be  a r g u e d  t h a t  g a i n s  I n  t h i s  

p o w e r  may come f r o m  i m p r o v e d  g r a s p  o f  t h e  a u d i t o r y  s t i m u l u s  

a s  w e l l  a s  f r o m  i n c r e a s e d  v i s u a l  s p a n .  T h i s  p o s s i b i l i t y  i s  

r e c o g n i z e d , b u t  i n  t h e  p r e s e n t  s t u d y ,  t h e  I n t e r e s t  i s  i n  g a i n  

i n  t h e  t o t a l  s i t u a t i o n ,  w i t h  a  t h o r o u g h l y  m u s i c a l  r e s p o n s e  

r e q u i r e d ,  r a t h e r  t h a n  i n  v i s u a l  r e c o g n i t i o n  I s o l a t e d  f r o m  

m u s i c a l  i n t e r p r e t a t i o n  a n d  s i g n i f i c a n c e .

I t  i s  a l s o  r e c o g n i z e d  t h a t  i t e m s  w i t h  t h e  same 

n u m b er  o f  n o t e s  a n d  t h e  same i n t e r v a l  r a n g e  a r e  n o t  n e c e s ­

s a r i l y  e q u a l  i n  d i f f i c u l t y .  H o w e v e r ,  t h e  d i f f e r e n c e s  i n  

d i f f i c u l t y  b e t w e e n  s u c h  i t e m s  a r e  p r o b a b l y  s l i g h t ,  a n d  a n y
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H'JMBEE OF CORRECT RESPONSES TO CSPTAI3ST S I X -  AND SEVEN-NOTE ITEMS.
. IN TEE .TRAINING LESSORS'

..... ........"■... .......}
L e s  son  

. Number
I d e n t i f y i n g  
Humber o f  
I t e m s  w i t h  
S i x  N o t e s  
a n d  I n t e r v a l -  
R ange  o f  s..

F o u r t h

C o r r e c t  
R e s p o n s e s  

f r o m  
158 p u p i l s

I d e n t i f y i n g  
Numbers  o f  
I t e m s  w i t h  
S e v e n  N o t e s  
a n d  I n t e r v a l  
R ange  o f  a 

■ F i f t h

C o r r e c t  
R e s p o n s e s  
From 153 

p u p i l s

P r e - t e s t 19 58 4 ■51
11 . 36 ■ 62
12 36 79

' 15 56 89
14 ^36 PC
15 36 - 59 31 50
16 56 79 31 91
17 24 _l0 4 31 85
18 24 90 4 95
19 24 8 8 4 92
20 19 106 4 100 .
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e r r o r s  In trod uced  by such, d i f f e r e n c e s  In th e  item s o f  a 

s e r i e s  such as In T ables 11 and 12 would be com pensating  

r a th e r  than c u m u la t iv e . "•

Summary

T h is  chapter  has shown th e  immediate r e s u l t s  o f  

the t r a i n in g  l e s s o n s  g iv e n .  . The f i r s t  f i v e  l e s s o n s  were 

g iv e n  as in tr o d u c to r y  l e s s o n s  in v o lv in g  a matching and 

cop y in g  o f the m u s ica l  e x c e r p ts  f l a s h e d  on the s c r e e n .  The 

r e s u l t s  showed a s l i g h t  Improvement In mean s c o r e s .  The 

rem aining f i f t e e n  l e s s o n s  r eq u ir e d  judgment as to  th e  I d e n t i t y  

or la c k  o f  i d e n t i t y  o f  the v i s u a l l y  p r e se n te d  e x c e r p ts  w ith  

a subsequent p ian o  perform ance. The mean sc o r e s  f o r  l e s s o n s  

Vl-Xlf, ten ded  to  d ecrea se  as th e  d i f f i c u l t y  o f  the  m a t e r ia ls  

in c r e a s e d .  For the f i n a l  group o f  f i v e  l e s s o n s  an in c r e a s e  

In mean was n o t ic e d  w h ile  the  m a te r ia ls  u sed  were s t i l l  

d e v e lo p in g  in  d i f f i c u l t y -  I t  was conclu ded  th a t  some im­

provement In  r e c o g n i t io n  o f  the  m a t e r ia ls  o ccu rred . Added 

e v id en ce  o f  improvement was o b ta in e d  by the use o f  a p r e ­

t e s t ,  f o l lo w in g  the  f i v e  In tro d u c to ry  l e s s o n s ,  and l a t e r  r e ­

p ea ted  as l e s s o n  XX. C on sid erab le  Improvement occurred  
\

from the p r e - t e s t  to  th e  f i n a l  l e s s o n .  Exam ination o f  

p a r t i c u la r  item s from the  l e s s o n s  p rov id ed  fu r th e r  d a ta .

The f o u r - ,  f i v e - ,  s i x - ,  and se v en -n o te  item s from the  

v a r io u s  l e s s o n s  ten d , on the  w h ole , to  g iv e  co n v in c in g  

e v id en ce  o f  improvement on the part  o f  the  p u p i l s  In
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r e c o g n iz in g  the  m usical e x c e r p ts  f la s h e d  on the s c r e e n  and 

comparing them w ith  the a u d ito ry  s t im u l i  provided  by the  

p la y in g  o f  p iano p a s s a g e s .
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CHAPTER- V

EFFECTS CP TRAINING TJPOI\f ACHIEVEMENT IF READING MUSIC

In tr o d u c t io n

This chapter  p r e se n ts  the e f f e c t s  of the  t r a in in g  

l e s s o n s  upon achievem ent in  read in g  m usic. The i n i t i a l  and 

f i n a l  r e s u l t s  in  read in g  achievement for th e  experim ental  

and co n tro l  groups are compared. The data are e v a lu a te d  

s t a t i s t i c a l l y  by means o f  the sm all sample te c h n iq u e .  Im­

provement in  rea d in g  achievem ent by th e  experim enta l grows 

i s  measured. Improvement in  read in g  achievem ent by the con­

t r o l  group i s  a l s o  measured and f i n a l l y  compared w ith  the 

accomplishment o f  the experim en ta l group.

The data are g iv e n  fu r th e r  treatm ent in  terms of 

th e  r e l i a b i l i t y  o f  the d i f f e r e n c e  between the means o f  the 

sc o re s  fo r  th e  experim en ta l and c o n tr o l  s u b j e c t s .

F i n a l l y ,  data r e l a t i v e  t o  th e  read in g  performance  

of the in s tru m en ta l p la y e r s  are p r e sen ted . The i n i t i a l  and 

f i n a l  measures o f  s ig h t - r e a d in g ,  fo r  th e se  s u b je c t s  in  the  

experim enta l and c o n tr o l  groups, are compared s t a t i s t i c a l l y .

Reading Achievement R e su lts  Analyzed in  Terms 
o f  Sm all Sample Technique

O r ite r ia  fo r  g e n e r a l  achievem ent i n  read in g  m u sic . — 

The e f f e c t i v e n e s s  o f  the experim ental le s s o n s  In producing  

ga in s  In g e n e r a l  achievem ent in  read ing  music was determ ined  

by the r e s u l t s  o f  the  Knuth t e s t s .  I t  was assumed th a t  the

115
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i n s t r u c t i o n  was e f f e c t i v e  on ly  i f  the mean change In r e a d in g  

achievem ent on the part o f  the  experim enta l groups was g r e a te r  

than that o f  the  c o n t r o l  groups by a s t a t i s t i c a l l y  s i g n i f i ­

cant amount. Answers were sought to t h e s e  q u e s t io n s ;

(1) Was the change In read in g  achievement i n  

music on the p art o f  the experim enta l groups s t a t i s t i c a l l y  

s i g n i f i c a n t ?

( 2 ) Was the change in  r e a d in g  achievem ent in  

music on the p a r t  o f  the  c o n t r o l  groups s t a t i s t i c a l l y  

s i g n i f i c a n t ?

(3) Was the d i f f e r e n c e  between the ex p er im en ta l  

and c o n tr o l  groups in  r e a d in g  achievement in  music s t a t i s ­

t i c a l l y  s i g n i f i c a n t ,  and which groups d id  i t  favor?

St a t i s t i c a l  tec h n iq u es  used to  determ ine the  r e l i a ­

b i l i t y o f  d i f f e r e n c e s . — The d e s ig n  o f  the experim ent was 

arranged so th a t  i t  was p o s s i b l e  to  use  the  "sm all sample" 

tech n iq u es  d evelop ed  by P.. A. F is h e r .   ̂ The s i x t e e n  p a ir s  

of  c l a s s e s  in  t h i s  experim ent c o l l e c t i v e l y  c o n s t i t u t e d  

a sm all sam ple. Each p a ir  o f  c l a s s e s  was arranged t o  com­

p r i s e  p a ir s  o f  p u p i l s  matched on th e  b a s i s  o f  the o r ig in a l  

read in g  achievem ent s c o r e s .  Each matched p a ir  o f  p u p i l s  was 

s p l i t  a t random, one member of each p a ir  being a s s ig n e d  to  

an experim enta l c la s s  and th e  other t o  the correspond ing

itonald A. F i s h e r ,  S t a t i s t i c a l  Methods for R esearch  
fork ers , pp. 132 -13 3 . London: O liv e r  and Boyd, 1936.
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c o n t r o l  c l a s s .  I t  i s  p o s s ib l e  t o  c o n s id er  trie s ix t e e n  ex­

p er im en ta l and. s i x t e e n  c o n t r o l  c l a s s e s  as th ir ty -t ir o  c a s e s .

The exp erim en ta l  groups (or group, c o n s id er ed  now c o l l e c t i v e l y )  

then c o n s i s t e d  of s ix t e e n  c a s e s  and the c o n t r o l  groups (or  

group) l ik e w is e  In clu ded  s ix t e e n  c a s e s .

-Since the exp er im en ta l  and c o n tr o l  groups are each

c o n s id er ed  as c o n s i s t in g  o f  s ix t e e n  c a s e s ,  the p u p i l s  i n  each  

c l a s s  are c o n s id e r e d  c o l l e c t i v e l y  as a s i n g l e  u n i t .  In each

case  the mean score  o f  the p u p i l s  i n  a c l a s s  i s  used to

d e sc r ib e  th e  performance o f  the p u p i ls  in  th a t  c l a s s .

The s t a t i s t i c a l  procedure may be d e sc r ib e d  b r i e f l y  
9as f o l lo w s ; .

(1) The mean i n i t i a l  and f i n a l  sc o r e s  were d e t e r ­

mined for  each c l a s s  in  both  the experim en ta l and c o n tr o l  

g r o u p s .

(2) The means o f  th e se  means were then found; 

th a t  I s ,  th e  i n i t i a l  c l a s s  means fo r  the experim enta l group 

were averaged , the f i n a l  c l a s s  means for the  experim enta l  

group were averaged , and the correspond ing  averages  were 

found for  the  c o n tr o l  group.

(5) The means o f  the  changes in  sco re  from I n i t i a l  

to  f i n a l  t e s t i n g  were determ ined , fo r  each c l a s s  s e p a r a te ly

2 The procedure and the d e s c r ip t io n  f o l lo w  rather  
c l o s e l y  th a t  i n  r e c e n t  r e se a r c h  o f  Ysfayland W." Osborn, r,An 
Experiment In  Teaching R e s is ta n c e  to Propaganda,,f Journal  
o f  Experim ental E d ucation , 8 (Septem ber, 1939), 1 -1 7 .
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and fo r  each grout) o f  c l a s s e s .  The f i n a l  f ig u r e s  r e s u l t i n g  

from t h i s  procedure were the  mean changes from i n i t i a l  to  

f i n a l  t e s t i n g  for  the  ex p er im en ta l and c o n tr o l  groups r e sp e c ­

t i v e l y .

(4) The s i g n i f i c a n c e  o f  th e  mean changes in  score
3was determ ined, "by the method su g g es ted  by F ish e r ,  for  the  

experim enta l and c o n tr o l  groups r e s p e c t i v e l y .

(5) The means o f  the  d i f f e r e n c e s  between the changes

.from i n i t i a l  to  f i n a l  t e s t i n g  were determ ined, fo r  each p a ir

o f  c l a s s e s  s e p a r a te ly  and fo r  th e  experim ental and c o n tr o l  

groups co n sid ered  as a p a ir .

( 6 ) The s i g n i f i c a n c e  o f  the mean d i f f e r e n c e  in

change between the experim enta l and c o n tr o l  groups was d e-
A

term ined, a l s o  by the  method su g g es ted  by F is h e r .

The t e s t  o f s i g n i f i c a n c e ,  used to  determ ine whether

the mean d i f f e r e n c e s  were g r e a te r  than those  which cou ld  be
5a t t r ib u t e d  to  chance, was ’’S t u d e n t ' s ” t - t e s t .  The ”t ” i s  

the r a t io  r e s u l t in g  from, d iv id in g  the d i f f e r e n c e  by which 

the  mean o f  a sm all sample d i f f e r s  from any g iv en  v a lu e  by 

i t s  e s t im a te d  standard e r r o r .

3
Ronald A. F is h e r ,  on . o i t . .  pp. 1 3 2 -3 .

 ̂ Ronald A. F is h e r ,  op. c i t . ,  _ p. 166.

Ronald A. F is h e r ,  op. c i t . ,  p . 166.
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S in c e , fo r  sm all sam ples, ’’t 1’ i s  not d i s t r i b u t e d  

in  th e  form o f  a normal c u r v e ,  but i s  d i s t r ib u t e d  in  var iou s  

ways, dependent upon the  s i z e  o f  the sam p le , the meaning of  

*’t*r d i f f e r s  fo r  samples o f  var iou s  s i z e s .

L in d q u is t  shows in  a tab le  f o r  each number o f

d eg rees  o f  freedom from one t o  t h i r t y  what a b so lu te  value

o f  " t” would be exceeded in  v a r io u s  p ercen ta g es  o f  a l l  such  

sam ples. The s i z e  of the sample determ ines the  d egrees  o f  

freedom .

A l l  c a lc u la t io n s  have been based  upon unweighted

means. This procedure was p o s s i b l e ,  s in c e  the matched c l a s s e s

o f  exp er im en ta l and c o n tr o l  groups were o f  the same s i z e .

Compar i s o n  of mean change fo r  experim en ta l and c o n t r o l  

g rou p s. - -  Table 15 shows the mean i n i t i a l  and f i n a l  read in g  

achievem ent sc o r e s  in  m usic , and th e  mean change in  sc o r e s  

for  both  th e  exp er im en ta l and c o n t r o l  grou p s . I t  a lso  shows 

the mean d i f f e r e n c e  in  change o f  read in g  achievem ent sc o r e s  

i n  music between the  experim enta l and c o n tr o l  groups.

The mean i n i t i a l  and f i n a l  s c o r e s  for the  e x p e r i ­

m ental group were 11 .7 4  and 1 5 .2 1 ,  r e s p e c t i v e l y .  The mean 

g a in  i n  th e  read in g  achievement sc o r e  in  music was th u s  1 .4 7 .

The t - v a lu e  o f  2 .0 1  fo r  t h i s  d i f f e r e n c e  exceed s the value  

(1 .7 5 3 )  r eq u ire d  fo r  the ten  per cen t l e v e l  of co n f id en ce  

fo r  f i f t e e n  d egrees  o f  freedom. The f i v e  per cent l e v e l  o f  

c o n fid en ce  r e q u ir e s  a t - v a lu e  o f  2 .1 3 1 .  The ob ta in ed  d i f f e r ­

ence ( 2 . 0 1 ) l i e s  between th e  te n  per cent and f i v e  p er  cent

g

E. F. L in d q u is t ,  S t a t i s t i c a l  A n a ly s is  i n  Bduca-  
t i o n a l  R esearch , p .  53 . IBostbni;: Houghton. M i f f l in  C o .,  1940.
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TA3IE 13 '

MEM INITIAL HEADING SCORES, MEAN FINAL HEADING SCORES, MEAN CHANGES 
FOR EXPERIMENTAL AID CONTROL C-HONPS. AND DIFFERENCES IN MEAN CHANGES

FOR EXPERIMENTAL AND CONTROL GROUPS

P air  o f  
C la ss e s

E xperim ental Group
* *

C on tro l Group D if fe r e n c e s :
E xperim ental  
Mean Change 
Minus C ontrol  
Mean Change

N Mean
I n i t i a l
S co res

Mean
F in a l
Scores

Mean
Change

' N
*

' Mean 
I n i t i a ]  
Scores

'Mean 
I F in a l  
Scores

Mean
Change

1 10 9 .3 0 8 .4 0 - . 9 0 10 9 .5 0 8 .8 0 t «70 . - . 2 0
2 11 3 .3 6 4 .6 4 1 .2 8 11 5 .1 8 6 .4 5 3 .2 7 - 1 .9 9
3 12 7 .4 2 1 0 .2 2 2 .9 1 12 7 .6 7 1 0 .1 7 2 .5 0 .41
4 11 5 .09 4 .1 8 - . 9 1 11 4 .3 6 4 .1 8 - .1 8 - . 7 3
D 13 3 .77 5 .5 4 1 .7 7 13 3 .7 7 5 .0 0 1 .2 3 . 54
6 12 1 4 .7 5 17 .5 0 2 .7 5 12 1 4 .8 7 19.50 4 .8 3 - 2 .0 8
7 14 1 3 .1 4 2 0 .7 4 7 .6 0 14 1 2 .4 3 15 .7 9 1 .3 6 6 .2 4
8 9 9 .6 7 7 .5 6 - 2 .1 1 9 9 .4 4 1 0 .2 2 ■ .78 - 2 .8 9
9 3 6 .33 3 .0 0 - 3 .3 3 3 6 .3 3 7 .6 7 1 .3 4 - 4 .6 7

10 6 15 .0 0 16 .67 1 .67 6 1 4 .8 3 14 .17 - .  66 2 .3 3
11 7 6 .14 3 .4 3 - 2 .7 1 7 6 .1 4 5 .1 4 - 1 .0 0 - 1 .7 1
12 7 7 .2 9 1 2 .4 3 5 .1 4 7 6 .57 1 0 .2 9 3 .7 2 1 .4 2
13 7 6 .29 8 .8 6 2 .5 7 7 6 .29 6 .71 .42 2 .1 5
14 13 2 2 .0 0 2 5 .7 7 3 .7 7 13 2 2 .1 5 2 9 .3 1 7 .1 6 - 3 .3 9
15 11 2 9 .6 4 31 .2 7 1 .6 3 11 30 .27 3 1 .0 0 .7 3 .90
16 12 23 .58 31 .00 2 .4 2 12 2 8 .1 7 3 0 .3 3 2 .1 6 .26

T 158 1 87 .77 211 .32 2 3 .5 5 153 185 .77 212 .7 5 2 6 .9 6 - 3 .4 1

M 1 1 .7 4 13 .21 1 .47 1 1 .6 1 13 .3 0 1 .6 8 -  .21

* x 2 162 .5 9 1 2 7 .4 4 1 05 .78

T2/ n 3 4 .6 6 54.39 .73

^ d 2 1127 .93 7 3 .0 5 1 0 5 .0 5

S.E.m .7 3 .-55 . 66

t 2 .0 1 3 .0 7 .317
Per cent

L ev e l
....................

1 0 .0 0 1 .0 0 8 0 .0 0
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l e v e l s .  'This f a c t  in d ic a t e s  th a t  the  ob ta in ed  d i f f e r e n c e

may be regarded as approaching but not rea ch in g  s t a t i s t i c a l  
7s i g n i f i c a n c e .

The mean i n i t i a l  and f i n a l  sc o r e s  fo r  the  c o n t r o l  

group were 1 1 .6 1  and 13 .3 0  r e s p e c t i v e ^ .  The mean g a in  in  

the read ing  achievement sco re  i n  music was thus 1 .6 8 .  The 

t - v a lu e  o f  3 .07  fo r  t h i s  d i f f e r e n c e  exceed s the v a lu e  (2 .9 4 7 )  

req u ired  f o r  the one per c en t  l e v e l  o f  s i g n i f i c a n c e  for f i f t e e n  

d eg rees  o f  freedom . A cco rd in g ly , th e  d i f f e r e n c e  may, be r e ­

garded as s t a t i s t i c a l l y  s i g n i f i c a n t .

When th e  experim ental and c o n tr o l  groups were com­

pared w ith  r e sp e c t  t o  change i n  read in g  achievement sco re  in  

m usic , th e  mean d i f f e r e n c e  in  g a in  was - . 2 1 , a d i f f e r e n c e  in  

favor  o f  th e  c o n tr o l  group. The t - v a lu e  fo r  t h i s  d i f f e r e n c e  

i s  .3 1 7 .  A t - v a lu e  o f  .393  would be exceeded  by chance in  

se v en ty  per cent o f  samples o f  t h i s  s i z e ,  and a t - v a lu e  of  

.258 would be exceeded by e ig h ty  per cen t  o f samples o f  t h i s  

s i z e .  C onsequently , the d i f f e r e n c e  o f  .21  in  favor  o f  the 

c o n tr o l  group i s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .

The r e s u l t s  summarized in  Table 13 , and d is c u s s e d  

in  the p reced in g  paragraphs, support the fo l lo w in g  c o n c lu s io n s ;

7
In t h i s  experiment a d i f f e r e n c e  was- c onsictered  

s t a t i s t i c a l l y  s i g n i f i c a n t ,  i f  the t - v a lu e  for  the d i f f e r e n c e  
was equal to  or g r e a te r  than the va lu e  needed fo r  the one 
per cent l e v e l  o f  co n fid en ce  fo r  th e  number o f  d egrees  o f  
freedom, in v o lv e d .
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(1) Roth the experim ental, and c o n tr o l  groups  

improved s l i g h t l y  in  read ing  achievement sc o r e s  in  music 

■between the i n i t i a l  and f i n a l  t e s t s .  For the experim ental  

group t h i s  improvement i s  not s t a t i s t i c a l l y  s i g n i f i c a n t ;  fo r  

the  c o n tr o l  group, th e  g a in  may be regarded as s t a t i s t i c a l l y  

s i g n i f i c a n t ,  a lthough  i t  i s  n e g l i g i b l e  in  g r o ss  s i z e .

(2) The c o n tr o l  group gained s l i g h t l y  more th a n  

th e  experim enta l group.

(3) The mean d i f f e r e n c e  between the experim ents.l  

and c o n tr o l  groups, in  improvement in  sc o re ,  i s  not s t a t i s ­

t i c a l l y  s i g n i f i c a n t .

I t  w i l l  be r e c a l l e d  th a t  the p u p i ls  in  both the 

e x p e r im e n ta l• and c o n tr o l  groups were r e c e iv in g 'm u s ic  i n s t r u c ­

t i o n  in  sch oo l c l a s s e s .  I t  was a n t i c ip a t e d  th a t  bo th  groups' 

would improve in  reading achievem ent in  music due to i n s t r u c ­

t i o n  and m a tu r ity . TTnder the c ircu m stan ces  some g a in s  In  

read in g  achievement would be exp ected  whether the groups were 

taught by a rea d in g  method or n o t .  A g r e a te r  g a i n . i n  read in g  

achievement might be ex p ected  for the  exp erim en ta l group. 

A c tu a l ly ,  very s l i g h t  gains are found fo r  the experim ental  

and c o n tr o l  groups. These g a in s  probably  are th e  r e s u l t  of 

the gen era l music c la s s  i n s t r u c t i o n .  They may a lso  be , in  p a r t ,  

the r e s u l t  o f  p r a c t ic e  e f f e c t  from one form of the t e s t  to the  

second form . The g a las  are so s l i g h t  th a t  they  m a y  be t r e a t e d  

as n e g l i g i b l e .  The d i f f e r e n c e  in  g a in s ,  which fa vo rs  the 

c o n tr o l  groups, i s  a lm ost c e r t a i n ly  a m atter of chance and 

not th e  r e s u l t  o f  t r a in in g ,  ho g e n e r a l  improvement In 

power to read music was e f f e c t e d  by
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the exp erim en ta l t r a in in g  method, so  fa r  as th e  ev id en ce  

obta in ed  by a p p ly in g  the sm all sample tech n iq u e  shows.

Reading Achievement R e su lt s  .Analyzed i n  (Perms 
o? Large Or cup Comparisons

A second, mode of s t a t i s t i c a l  a n a l y s i s . - -  The data  

analyzed  in  the preced ing  .section , were t r e a t e d  on the assump­

t io n  that each c l a s s  was t r a in e d ,  or l e f t  u n tra in ed , a s  a 

u n i t ,  and th a t  c l a s s  d i f f e r e n c e s  are  such th a t  c l a s s e s  should  

be regarded as samples s e l e c t e d  by chance out o f  a u n iv er se  

o f  c l a s s e s .  I t  i s  p o s s i b l e ,  however, t o  make a d i f f e r e n t  

s e t  o f  assum p tion s, and to  t e s t  the same data i n  a d i f f e r e n t  

manner in  consequence . Thus i t  may be assumed th a t  d i f f e r e n c e s  

in  the  le a r n in g  c o n d it io n s  from c l a s s  to  c l a s s  were n e g l i g i b l e ,  

and th a t  su b d iv is io n ;  o f  the t o t a l  number of s u b j e c t s  in to  

c l a s s e s  was s im p ly  fo r  c o n v e n ien ce .  I t  may fu r th e r  be 

assumed th a t  the experim enta l v a r ia b le  o f  s p e c i a l  I n s t r u c t io n  

was a p p l ie d  un iform ly  to a l l  s u b j e c t s ,  or a t  l e a s t  lr. a way 

n o t v a ry in g  s i g n i f i c a n t l y  from c la s s  to  c l a s s .

I f  th e se  l a t t e r  assum ptions are made, the ap p rop r ia te  

s t a t i s t i c a l  procedure becomes t h a t  of t r e a t i n g  the. s u b j e c t s  

i n  the v ar iou s exp erim en ta l c la s s e s  as a l l  members o f  one 

group, -with as many c a ses  as s u b j e c t s ,  nam ely, 158; t r e a t in g  

th e  c o n t r o l - c l a s s  s u b j e c t s  In the same fa s h io n ,  as 158 p a ir ed  

c a s e s ;  and a p p ly in g  the  u su a l formula for standard error o f  

the  d i f f e r e n c e  between means fo r  c o r r e la t e d  d a ta .

p a ired  s c o r es  o f  pun11s compared. - -  The data  n e c e s -
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sary  fo r  t h i s  second type  o f  s t a t i s t i c a l  treatm ent c o n s i s t ,  

o f  in d iv id u a l  sc o r e s  for the s u b j e c t s .  The i n i t i a l  and f i n a l  

Knuth t e s t  sc o r e s  of the in d iv id u a l  p u p i l s  p a ir ed  i n  the e x ­

per im enta l and c o n tr o l  groups are shown, in  .Appendix A.

As i n  the e a r l i e r  comparison o f  read in g  ach ievem en t,  

i t  was 'assumed th a t  the i n s t r u c t i o n  g iven  to  th e  e x p er im en ta l  

groups was e f f e c t i v e  'o n ly  i f  the mean change in  r e a d in g  

achievem ent o f  the group was g r e a te r  than that o f  the c o n tr o l  

group by a s t a t i s t i c a l l y  s i g n i f i c a n t  amount. Answers to  

th e se  q u e s t io n s  were sought:

(1) Was th e  change in  rea d in g  achievem ent in  

music on the part o f  th e  exp er im en ta l group s t a t i s t i c a l l y  

s i g n i f i c a n t ?

(2j Yfas the  change in  rea d in g  achievem ent on the 

p a r t  of th e  c o n tr o l  group s t a t i s t i c a l l y  s i g n i f i c a n t ?

(5) Was the d i f f e r e n c e  between the experim enta l  

and c o n tr o l  groups in  read ing  achievement i n  music s t a t i s ­

t i c a l l y  s i g n i f i c a n t ,  and which group did i t  favor?

I t  w i l l  be n o ted  th a t  th e se  are the same q u est ion s  

asked and answered in  th e  p reced in g  s e c t i o n .  They are  r e ­

p ea ted  because o f  the use in  the p r e se n t  s e c t io n  o f  a second  

s t a t i s t i c a l  approach to  t h e i r  answer.

S t a t i s t i c a l  tec h n iq u es  used  to  determine t h e .

r e l i a b i l i t y  of mean d i f f e r e n c e s .  -The. o r ig i n a l  s e l e c t i o n  o f

p u p i l s  was based  upon s c o r e s  from the Knuth T e s t ,  form I I I  -  A. 

I t  w i l l  be r e c a l l e d  th a t  the p u p i l s  were matched on the b a s i s
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o f  th e se  sc o r e s  and a s s ig n e d  to th e  experim enta l and c o n tr o l  

groups by random s e l e c t i o n .  For t h i s  reason  the r e l i a b i l i t y  

measure used for  the mean d i f f e r e n c e s  in  i n i t i a l  and f i n a l

sc o r e s  o f th e  groups was the standard error o f  a d i f f e r e n c e
8between the means o f  r e l a t e d  v a r ia b le s .

The s t a t i s t i c a l  procedure may be d escr ib ed  b r i e f l y  

as f o l lo w s :

(1) The mean i n i t i a l  and f i n a l  sc o r e s  were determ ined  

fo r  the  p u p i ls  in  both  the experim enta l and c o n tr o l  groups.

(2) The standard d e v ia t io n  o f  each  d i s t r i b u t io n  

was c a lc u la t e d .

(3) C o r r e la t io n s  -were determ ined between the i n i t i a l  

and f i n a l  s c o r e s  o f  th e  exp er im en ta l  group between the i n i t i a l  

and f i n a l  s c o r e s  of the  c o n tr o l  group, and between th e  f i n a l  

sco res  o f th e  experim en ta l group and the. f i n a l  sc o re s  o f  the 

correspond ing  p u p ils  o f  th e  c o n tr o l  group.

(4) The standard error  o f  each  mean was c a lc u la t e d .

(5) The standard  e r r o r s  of the d i f f e r e n c e s  between

o r ig in a l  and f i n a l  means of th e  experim ental and c o n tr o l

groups, and between th e  f i n a l  means o f  the experim ental and 

c o n tr o l  groups, were e s t a b l i s h e d .

(6) The s i g n i f i c a n c e  of each o f  th e s e  d i f f e r e n c e s  

was e s t a b l i s h e d .

I n i t i a l  read ing  achievem ent s c o r e s . — Table 14
—    ------------------------ —   —  . — ....—im

shows the  i n i t i a l  s c o r e s  in  read in g  ach ievem ent, by grades  

8 E. F. jL.indqu.ist, A F ir s t  Course i n  S t a t i s t i c s , p . 125.  
Boston:'..' Sought o n - M if f l in  C o .,  1938.
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TABLE 1 4

INITIAL READING- ACHIEVEMENT SCORES OF EXPERILEHTAL AND CONTROL 
GROUPS Oil KNUTH TEST I I I  A

Experim ental Group C ontro l G-roup

Scores Grade 7 Grade 8 i n s t r u ­ T o ta l Grade 7 Grade 8 I n s t r u ­ T o ta l
mental mental

38-40 1 1
35-37 6 6 7 7

4 5 5 3 3
29-31 . . 1 3 4 1 6 7
26-28 3 3 6 1 1 2 4
23-25 2 8 10 4 4 8
20-22 1 2 7 10 1 2 o 9 '
17-19 4 3 2 9 2 5 c;

t v 12
14-16 5 9 1 15 3 4 2 QV
11-13 3 8 1 12 6 12 18

8-10 4 14 ■ 18 4 12 16
5-7 7 10 17 6 10 16
2 -4 11 7 18 12 9 21
0 -1 22 6 28 22 5 27

Number 57 65 36 158 57 65 56 158

Mean 5 .5 10 .7 2 6 .5 12.42 5 .4 1 0 .5 2 6 .8 12 .40

S . D. 6 ,2 7 .4 6 .5 10 .4 5 6 .2 6 .2 7 .1 10 .6 5

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



123

and grou p s. The means and standard d e v ia t io n s  are shown for  

se p a r a te  s e c t i o n s  and fo r  the t o t a l  number In  the ex p er im en ta l  

and c o n tr o l  groups. I'he I n i t i a l  mean o f  th e  e n t i r e  exp er im en ta l  

group i s  1 2 .4 2  as compared w ith  1 2 .4 0  f o r  the  c o n tr o l  group .

The corresp ond ing  standard d e v ia t io n s  are 1 0 .4 5  and 1 0 .6 5 .

A few Im p e r fe c t ly  ms.tch.ed c a s e s ,  m entioned p r e v io u s ly ,  

cause th e  s l i g h t  v a r ia t io n s  found in  the  t o t a l  f i g u r e s .  The 

i n i t i a l  p a ir e d  sc o r e s  are c l o s e l y  matched.

F in a l  read in g  achievem ent s c o r e s . — The s c o r e s  a t  

th e  end o f  th e  experiment are shown in  Table 1 5 .  The means 

and standard  d e v ia t io n s  are a g a in  shown fo r  the subgroups-'

8.s w e l l  as fo r  the t o t a l  groups . The f i n a l  mean f o r  the ex ­

per im enta l group I s  1 4 .4 1 ,  w ith  a standard d e v ia t io n  o f  1 2 .0 2 .  

The c o n tr o l  group mean Is  1 4 .2 3 ,  w ith  a standard  d e v ia t io n  o f

1 1 .5 9 .

I t  w i l l  be n o t ic e d  th a t  the f i n a l  mean o f  every  

subgroup in  both th e  experim en ta l and c o n tr o l  groups i s  found  

to  be h ig h er  than th e  corresp o n d in g  i n i t i a l  mean.

Comparison o f  Table 15 w ith  Table 13 r e v e a ls  apparent  

d i s c r e p a n c ie s .  The exp erim en ta l group mean In Table 15̂  f i n a l  

s c o r e ,  i s  1 3 .2 1 ,  and the  c o n tr o l  group mean i s  1 5 .3 0 .  In  

Table 15 , the f i n a l  means fo r  t h e s e  groups are 1 4 .4 1  and 1 4 .2 8 ,  

r e s p e c t i v e l y .  This v a r ia t i o n  I s  accou nted  fo r  by the d i f f e r e n c e  

In  treatm en t o f  s c o r e s .  In th e  sm all sample tech n iq u e  each  

o f  the s i x t e e n  c l a s s  groups was g iv en  equal w eight i n  the 

f i n a l  mean s c o r e .  The c l a s s  groups v a r ie d  in  s i z e ,  however.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1 2 9

TABLE 1 5

FINAL READING- ACHIEVEMENT SCORES OP EXPERIMENTAL AND CONTROL
GROUPS ON KNUTH TEST IIIB

Experim ental Croup C ontro l Group

Scores Grade 7 Grade 8 I n s t r u ­ T ota l Grade 7 •Grade 8 I n s t r u ­ T o ta l
m ental mental

58-40 4 4 2 . 2
35-37 1 8 a

■ 7 7
32-34 1 5 6 1 9 10
29-31 3 3 6 3 4 7
26-28 1 3 2 6 1 JL 4 6
23-25 1 8 8 17 5 8 13
20-22 3 6 2 11 2 . 3 2 7
17-19 1 2 3 2 5 7
14-16 4 7 1 12 3 4 7
11-13 4 8 1 13 7 7 14

8 -10 7 2 9 7 16 23
5-7 9 8 17 7 8 15
2 -4 7 9 16 14 9 23
0 -1 20 9 . 29 14 3 17

Number 57 65 56 158 57 65 36 . 158

Mean 6 .6 5 13 .11 29 .17 14 .4 1 6 .32 ' 12 .09 3 0 .2 5 14.28

S. D. 7 .1 4 9 .90 7 .3 4 1 2 .0 2 6 .4 4 8 .2 4 5 .1 7 L I .39
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In the  c a lc u la t io n s  rep orted  in  T ab les  14 and 15 , in d iv id u a l s  

r a th e r  than c la s s  groups are c o n s id er ed  as u n i t s .

D i f f e r e n c e s  between i n i t i a l  and f i n a l  s c o r e s . — Table 16 

p r e se n ts  the comparative data for  i n i t i a l  and f i n a l  s c o r e s  of  

the  experim ental and c o n tr o l  groups. , The i n i t i a l  mean o f  the 

experim en ta l group i s  1 2 .4 2 .  The f i n a l  mean i s  1 4 .4 1 ,  w ith  a 

ga in  o f  1 .9 9 .  The c o r r e la t io n  between i n i t i a l  and f i n a l  s c o r e s  

I s  .8 9 .  The d i f f e r e n c e  In means (1 .9 9 )  I s  s t a t i s t i c a l l y  s i g n i ­

f i c a n t ,  as shown by the f a c t  th a t  i t  i s  more than four t im es
9th e  s i z e  o f  i t s  standard error  ( . 4 4 2 ) .  The c r i t i c a l  r a t i o ,  

i . e . ,  the  r a t i o  o f  the d i f f e r e n c e  t o  i t s  standard e r r o r ,  i s  

4 . 5 .  prom the data it- may be s t a t e d  th a t  the g a in  in  read in g  

achievem ent by the exp er im en ta l group was not due to  chance.

The c o n tr o l  group I n i t i a l  mean Is 1 2 .4 0 ,  and f i n a l  

mean 1 4 .2 8 .  The c o r r e la t io n  between i n i t i a l  and f i n a l  s c o r e s  

i s  .8 8 . The d i f f e r e n c e  between i n i t i a l  and f i n a l  means (1 .8 8 )  

i s  s t a t i s t i c a l l y  s i g n i f i c a n t  In  v iew  o f  the  s i z e  o f i t s  standard  

erro r  ( . 4 3 9 ) .  The c r i t i c a l  r a t i o  i s  4 .2 8 .  As w ith  the  e x ­

perim ental group, the g a in  in  read ing  achievement by the con­

t r o l  group was not due to  chance.

F in a l  score com parison. — The f i n a l  mean sc o re s  o f  

the experim ental and c o n tr o l  groups are compared In Table 17 .

The experim ental group mean I s  1 4 .4 1 .  The c o n tr o l  group 

mean I s  1 4 .2 6 -  The d i f f e r e n c e  is  .1 5 ,  in  favor o f  the

.  _

The formula used was taken from E. I1. L in d q u is t ,
A F i r s t  Coarse in  S t a t i s t i c s , p .  122 . 1 Boston;- H ought on -  
M if f l in  C o ., 1938.
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TABLE 16

DIFFERENCES BETPESM INITIAL AFD FINAL M fflS OF EXPERIISNTAL­
AND CONTROL GROUPS IN READING ACHIEVEMENT

..................  - .....  t •
Exp.?tal Gr oup C on tro l Group

F in a l  Mean ............................... .. 14 .41 1 4 .2 8
I n i t i a l  Mean ............................. 12.4-2 1 2 .4 0
D if f e r e n c e  ................................. 1 .9 9 1 .8 8
Standard. Error of

D if f e r e n c e  ........................ .. .442 .439
C o r r e la t io n  Between I n i t i a l  

and F in a l  Scores ............... .89 .8 8
Or i t  J-Cal R atio  . . . . . . . . . . . . . 4 .5 0 4 .2 8  ■

TABLE 17

DIFFERENCE BETWEEN FINAL LEAN OF EXPERIMENTAL AND CONTROL 
IN READING ACHIEVEMENT

Experim ental Group F in a l  Mean ........................... 14 .4 1
C ontrol C-roup F in a l  Mean......................................... 14 .2 8
Mean D i f f e r e n c e .............................................................. .13
Standard Error o f  D if fe r e n c e  ............................. .67
C o r r e la t io n  Between P in a l  Scores ................... 00 01

C r i t i c a l  Rati o .............................................................. .19
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' e x p er im en ta l  group. The stan dard  erro r  o f  t h i s  d i f f e r e n c e  

i s  . 5 7 .  The c o r r e la t io n ,  o f  f i n a l  s c o r e s  i s  . 3 6 .  The 

d i f f e r e n c e  in  favo r  of the experim en ta l group i s  not s t a t i s ­

t i c a l l y  s ig n i f i c a n t ' .  The c r i t i c a l  r a t i o  i s  .1 9 .  Any d i f ­

fe r e n c e  in  th e  groups at th e  c lo s e  o f  the  exps r i r e n t  i s ,  

th e r e f o r e ,  presumably due t o  chance .

The r e s u l t s  summarized i n  Tables 16 and 17, and d i s ­

c u sse d  in  th e  preceding  paragraphs, support the  fo l lo w in g  con- • 

e l u s i o n s : '

(1) Both th e  e x p e r im en ta l  and c o n tr o l  groups improved  

s l i g h t l y  in  r ea d in g  achievem ent sc o r e s  in  music between the  

i n i t i a l  and f i n a l  t e s t s .  ' Bor both, o f  th e  groups the g a in  is  

s t a t i s t i c a l l y  s i g n i f i c a n t ,  although, i t  is  n e g l i g i b l e  in

g r o ss  s i z e .

(2) The mean d i f f e r e n c e  betw een the ex p er im en ta l and 

c o n t r o l  groups, i n  improvement in  s c o r e ,  i s  not s t a t i s t i c a l l y  

s i g n i f i c a n t .

These c o n c lu s io n s  v e r i f y  the r e s u l t s  found in  the 

preced ing  s e c t io n  and based on the  sm all sample tec h n iq u e .

As s t a t e d  e a r l i e r ,  any g a in  in  rea d in g  achievement 

on the p a r t  o f  th e  experim enta l and c o n tr o l  groups must thus  

be regarded, as due to g e n e ra l  i n s t r u c t i o n  in  m usic , to  t e s t -  

p r a c t i c e  e f f e c t ,  and to in c r e a s e d  m a tu r ity .-  A g r e a t e r  g a in  

in  read in g  achie vsment i n  music might be ex p ected  for th e  e x ­

p er im en ta l croup, i f  the t r a in in g  were in f lu e n c in g  t h i s  

ach ievem en t. A c tu a l ly ,  sm all g a in s  are found fo r  both  the 

e x p er im en ta l  and c o n tr o l  grou p s .
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The d i f f e r e n c e  In mean s c o r e ,  fa v o r in g  the  exp er im en ta l  group, 

i s  alm ost c e r t a i n ly  a m atter o f  chance and not the  r e s u l t  of 

t r a in in g ,  ho g e n e ra l  improvement i n  povver t o  read  music was 

e f f e c t e d  by the  exp er im en ta l method.

Reading performance o f  the  In stru m en ta l p la y e rs

Cr i t e r i a _fo r  _reading per f o r mance by_ the in s tru m en ta l  

p l a y e r s . — The e f f e c t i v e n e s s  o f  the exp er im en ta l l e s s o n s  in  

producing g a in s  in  rea d in g  performance instrum ent a l l y  /  was 

determ ined by the  Index of read in g  perform ance, o r ig in a te d  

fo r  the  purpose i n  t h i s  s tu d y .  I t  was aga in  assumed th a t  the 

I n s t r u c t io n  r e c e iv e d  by th e  experim ental group was e f f e c t i v e  

o n ly  i f  the mean change in  rea d in g  achievem ent on th e  part o f  

the  experim ental perform ers was g r e a te r  than th a t  o f  the con­

t r o l  group by a s t a t i s t i c a l l y  s i g n i f i c a n t  amount.

Answers were sought for  th e se  q u e s t io n s :

(1) Was th e re  a s t a t i s t i c a l l y  s i g n i f i c a n t  change In  

performance i n  read in g  music on the  pa rt  o f  the Instrum ental  

p la y e r s  in  th e  exp er im en ta l  group?

(2) Was th e re  a s t a t i s t i c a l l y  s i g n i f i c a n t  change 

In performance in  read in g  music on the  p a r t  o f  the i n s t r u ­

m ental p la y e r s  in  the  c o n tr o l  group?

(3) Was th ere  a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  

in  performance in  read ing music between th e  experim ental group 

o f  Instrum ental p la y e rs  and the c o n tr o l  group o f  p la y e r s ,  and 

which group d id  i t  favor?

Technique used in  d e ter m in a t io n  o f  rea d in g  performance  

a b i l i t y . — As a lread y  r e p o r te d  i n  the  chapter  In procedure,
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'groups was t e s t e d  In s ig h t  read in g  a b i l i t y  ’while p la y in g  h is  

in s tru m en t . An o r ig in a l  measure, c a l l e d ;  !!The Index of Head­

ing Performance , n was e s t a b l i s h e d  from th e  t e s t s .

To rep ea t  b r i e f l y ,  the Index o f  read ing  performance * 

was determ ined as the r a t io  o f  th e  s i g h t  reading index d iv id e d  

by the t e c h n ic a l  performance in d e x .  The t e c h n ic a l  perform ance  

Index was the  average number of n o te s  p la y ed  per second in  

an ascending  and d escen d in g  s c a le  p lay ed  as r a p id ly  as p o s s ib l e  

by th e  performer in  a way of h i s  own c h o ic e  and recorded by  

phonograph fo r  accuracy o f  measurement. V a r ia t io n s  in  I n d i v i ­

dual t e c h n ic a l  a b i l i t y ,  v a r ia t io n s  in  performance as a r e s u l t  

of l e n g t h  o f  study as. r e la t e d  t o  speed  o f  perform ance, and 

v a r ia t io n s  in th e  in h eren t  m echanical l i m i t s  o f  various', i n s t r u - _ 

ments,; are accounted  fo r  in  t h i s  i n d e x , I f  the p la y e r  makes 

h i s  performance a true d i s p la y  o f  h i s  a c tu a l  speed o f  t e c h n iq u e .

The index  o f  sight- read ing  a b i l i t y  was ob ta in ed  by  

having  each p la y e r  read at s ig h t  as r a p id ly  and c o r r e c t ly  as  

p o s s ib l e  a p assage  In v o lv in g  n o te s  o f  one rhythm value and 

arranged for proper r e g i s t r a t i o n  of each in s tru m en t . This 

measure aga in  was recorded and determ ined as the  average number 

o f  n o te s  p la yed  per second.

S p e c ia l  arrangements o f  the p assag es  were made and 

many fa c to r s  c o n s id e r e d ,  as e x p la in e d  p r e v io u s ly . '

The f i n a l  Index o f  read in g  performance was ob ta in ed  

by d iv id in g  the  s ig h t  read in g  Index by th e  t e c h n ic a l  performance
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In d ex . T h is  f i n a l  in d ex  measured th e  p la y e r  In performance o f  

s ig h t  rea d in g  on th e  b a s is  o f t e c h n ic a l  a b i l i t y  t o  p la y  h i s  

in s  trlament.

P la y e rs  on a v a r i e t y  of in stru m en ts  were in c lu d e d  

in  each group. 'The exp er im en ta l group and c o n tr o l  group each  

in c lu d e d  t h i r t y - s i x  p la y e r s ,  com p ris in g  ten  trumpet p la y e r s ,  

nin e  c l a r i n e t  p la y e r s ,  f i v e  c l a r i n e t  p la y e r s ,  two a l t o  sa x a -  

phone p la y e r s ,  two trombone p la y e r s ,  th r e e  tuba p la y e r s ,  and  

one p la y e r  each o f  f l u t e ,  oboe, b assoon , French horn,and c e l l o .

I t  w i l l  be r e c a l l e d  t h a t  p u p i l s  in  v a r io u s  c l a s s e s  

were matched on th e  b a s i s  o f  th e  I n i t i a l  achievem ent sco re  on 

th e  Knuth t e s t .  In  the  in stru m en ta l groups the m atching was 

on the b a s i s  o f  the  Knuth T est  and the, p a r t i c u la r  Instrument  

perform ed. As a r e s u l t ,  th e  f i n a l  matching o f  s c o r e s  on the  

Knuth t e s t  ( f i n a l l y  shown In  Table 23) was n ot q u i te  as c lo s e  

In th e  in s tru m en ta l  groups as In  th e  o th er  c l a s s e s .

S in ce  the Index o f  read in g  performance was ' f i n a l l y  

to  be used  t o  measure the  r e s u l t s  o f  the t r a in in g  l e s s o n s  fo r  

the experim en ta l group, I t  was c o n s id e r e d  n e c e ssa r y  fo r  t h i s  

study to  keep the  I n s t r u m e n ta l i s t s  matched as t o  th e  in s tru m en ts  

on which th e y  perform ed. I t  seems l i k e l y ,  however, th a t  fu r th e r  

use o f  t h i s  measure may prove the  tech n iq u e  r e l i a b l e  i n  com­

par ing  performance on d i f f e r e n t  In stru m en ts ,  provided  the con­

d i t io n s  for e s t a b l i s h i n g  the in d ex  are ob served .

Table 18 p r e s e n t s  th e  i n i t i a l  in d ex  o f  r e a d in g  p e r ­

formance fo r  the  t h i r t y - s i x  p la y e r s  In  the experim en ta l group.
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TABLE 1 8

■HvTTTAL t n DEX 0 ^  READING- PERFORMANCE OF T H I R T Y -S I X  IN S T R ff*
MENTAL PLAYERS IN  E X PE R IK E N T A L  GROUP

P u p il
Number o f  
Tones in  
S ca le  
Passage

Time
in

Seconds

Index o f  
T ech n ica l  
p e r fo r ­
mance

1 Number 
of
Correct  
Tones in  
S ig h t  
Passage

Time
i n

Seconds

Index  
o f  S ig h t  
Reading 

Spe ed

Index  
o f  

Reading  
Pef*f ormancc

]_ 29 4 .1 7 .0 7 121 4 3 .5 2 .7 8 .32 3
2 26 3 .9 6 .6 7 125 5 2 .5 2 .4 0 .360
5 24 3 .4 7 .0 6 123 4 5 .5 2 .7 0 .383
4 29 5 .1 5 .6 9 121 54 2 .2 4 .394
5 29 4 7 .2 5 124 4 0 .6 3 .0 5 .421
6 31 7 .4 4 .1 9 124 6 6 .1 1 .8 8 .448
7 29 3 .6 8 .06 111 30 3 .7 0 .459
8 27 3 9 119 28 4 .2 5 .472
9 29 5 .4 5 .3 7 125 4 4 .6 2 .7 6 .514

10 32 8 .9 3 .6 0 120 6 3 .3 1 .9 0 .525
11 33 5 6 .60 125 36 3 .47 .526
12 29 5 .7 5 .0 9 121 4 4 .2 2 .7 5 .538
15 54 6 .6 8 .1 8 121 2 6 .4 4.59 . 560
14 29 4 .4 6 .59 129 34 3 .7 9 .576
15 29 5 .4 5 .3 7 119 3 8 .4 3 .1 0 .577
16 32 7 .3 4 .3 8 127 4 6 .4 2 .7 4 .626
17 27 5 .8 4 .6 5 128 4 3 .7 2 .9 3 .629
18 29 5 .1 5 .6 9 124 3 4 .2 3 . 65 .638
19 32 6 .4 5 .0 127 3 9 .8 3 .1 9 . 638
20 29 5 .3 5 .47 121 3 4 .1 3 .5 5 .649
21 29 4 .2 6 .9 1 127 2 8 .2 4 .50 .652
22 35 4 .6 7 .1 7 124 2 6 .4 4 .7 0 .655
23 32 1 5 .5 2 .0 6 113 8 5 .2 1 .3 6 .659
24 64 9 .6 6 .6 7 129 2 9 .3 4 .4 0 . 660
25 29 5 .4 5 .37 128 3 4 .3 3 .7 3 .695
26 29 5 5 .8 128 3 1 .4 4 .08 .703
27 29 5 .8 5 .0 129 3 5 .6 3 .5 2 .725
28 .57 9 .7 5 .8 8 12.5 2 8 .7 4 .3 6 .741
29 55 8 . 5 6 .47 127 2 6 .4 4 .8 1 .743
30 57 7 .5 7 .6 0 123 2 1 .5 5 .72 .753
31 29 4 .1 7 .0 7 129 2 4 .2 5 .3 3 .754
32 28 4 .5 6 .2 2 128 2 6 .5 4 .8 3 .776
33 29 5 .2 5 .5 8 121 2 5 .8 4 .6 9 .841
34 29 4 .2 6 .9 1 128 22 5 .82 .84 5
35 49 1 0 .1 4 .8 5 127 2 9 .3 4 .3 3 .393
36 30 4 .8 6 .2 5 128 2 2 .3 5 .7 4 .918

M .618
S. D. .149
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•The in d iv id u a l  p la y e r s  are numbered accord ing  to  t h e i r  ranks 

on the  f i n a l  Index. The range o f  the  ind ex  o f  read ing p e r ­

formance extends from, .323 to  .9 1 3 .  The mean score  i s  .618  

and the  standard d e v ia t io n  .1 4 9 .

An example o f  in d iv id u a l  performance may be noted .  

.P layer  35 performed 49 n o te s  in  the s c a l e  p a ssa g e s  in  1 0 .1  

seco n d s .  This g iv e s  a t e c h n ic a l  performance in d ex  o f  4 .8 5  

n o te s  per second, one o f  the  slow er perform ances. In s ig h t  

r e a d in g ,  t h i s  same p la y e r  performed 127 n o te s  c o r r e c t ly  out  

of the  p o s s ib l e  129, and p la y e d  th e s e  In 2 9 .3  seconds f o r  a 

s i g h t  read in g  index o f  4 .3 5 .  When d iv id e d  by the  t e c h n ic a l  

Index o f  4 .8 5  t h i s  g iv e s  the f i n a l  Index o f  reading p e r fo r ­

mance as .8 9 3 , one of the  h ig h er  I n d ic e s .  I t  may be con­

s id e r e d  th a t  the read in g  performance o f  t h i s  p la y e r ,  o f  a 

p a r t ic u la r  t e c h n ic a l  s k i l l  r a th e r  l im i t e d  as compared with  

th e  o th ers ,w a s  .893 o f  h i s  t e c h n i c a l  a b i l i t y .  A lthough he 

was s lo w  in  perform ance, h i s  accuracy  gave him one o f  the  

h ig h e s t  r a t in g s  fo r  read in g  perform ance.

S ight r ea d ing i n  mu s i c . — I t  may be observed  th a t  

s ig h t  read in g  a b i l i t y  in  m u sica l  performance Is  a s p e c i a l i z e d  

a b i l i t y .  Some o f  the b e s t  c o n c er t  p la y e rs  are a d m itted ly  

poor s ig h t  r ea d er s .  C ircum stances o f  performance by s o lo  

p la y e r s  need not demand the  a b i l i t y  to  read w e l l  a t  s i g h t .  

P reparation  o f  the  p a r t i c u la r  s e l e c t i o n s  can be made In  

p r iv a t e  p r a c t ic e  p rev io u s  to  any p u b l ic  p la y in g .

Many s o lo  p la y e r s  are f a c i l e  s ig h t  r e a d e r s .
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C ou ntless  examples o f  s o lo  p la y e r s  are found who are  very  

a b le  s ig h t  rea d ers  o f  m usic . M usicians who perform in  groups  

w ith  p r e p a r a t io n  l im i t e d  t o  sh ort p r a c t i c e  p e r io d s  must be 

a b le  s ig h t  r e a d e r s .  O rc h e str a l  and band p la y e r s ,  ensemble 

p la y e r s ,  a ccom p an ists ,  and o th ers  who perform a t  s ig h t  con­

s t a n t l y ,  must be able  to  read  music r a p id ly  and a c c u r a t e ly .

The measurement o f  s ig h t - r e a d in g  a b i l i t y  in  music  

in v o lv e s  complex c o n s id e r a t io n s .  The r e s u l t s  may be b e t t e r  

used to  in d ic a t e  areas 'where l i m i t a t i o n s  may prove a handicap  

than as p o s i t i v e  p roo f  o f  a b i l i t y  in  a p a r t i c u la r  f i e l d .

Many o th er  c o n s id e r a t io n s  e n te r  i n t o  th e  p re p a r a tio n  o f  a 

m u sic ian . Improvement i n  a b i l i t y  t o  read  music i s  d e s i r a b l e ,  

but may in v o lv e  e f f o r t  n o t  commensurate w ith  th e  r e s u l t  

a c h ie v e d . Measurement o f  s ig h t - r e a d in g  a b i l i t y  In music i s  

s t i l l  In i t s  e lem en tary  s ta g e s  o f  developm ent. The ind ex  o f  

performance In read in g  musi c a t  s ig h t  may be a h e lp  to  e s ­

t a b l i s h  a sm all area o f  th e  f i e l d .

I n i t i a l  index o f  c o n tr o l  grou p . — Table 19 g iv e s  

the i n i t i a l  Index of read in g  performance fo r  each  i n s t r u ­

mental p la y e r  In  th e  c o n tr o l  group. The mean i s  .642 and 

the standard d e v ia t io n  .1 6 9 .  The members o f  the exp er im en ta l  

and c o n t r o l  groups, as s t a t e d  b e fo r e ,  were p r e v io u s ly  matched 

on th e  b a s i s  o f  the Knuth t e s t  s c o r e s  and th e  p a r t i c u la r  i n ­

strument p la y e d .  For t h i s  rea so n  th e  In stru m en ta l p la y e r s  

were not matched on the b a s i s  o f  the index  o f  performance  

s c o r e s .
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IN lT lA L  xHDBSC OF HEADING PERFORMANCE OP THIRTY-SIX INSTRUMENTAL
PLAYERS IN CONTROL GROUP

Number of Time Index o f Number Time Index Index
Tones In In T e ch n ica l r\-**Ojl In o f  S ig h t o f

p u p il S c a le Seconds p e r fo r - C orrect Seconds Reading Reading
Passage manc e Tone s in  

S ig h t  
Passage

Speed p e r fo r ­
mance

1 29 5 .3 5 .47 126 2 6 .5 4 .7 6 .869
2 25 4 6 .5 0 125 2 9 .6 3 .1 6 .486
3 30 4 .4 6 .8 2 123 3 6 .5 3 .3 7 .509
zL 85 1 0 .2 6 .3 7 117 2 4 .2 4 .6 4 .759
5 49 4 .4 1 1 .1 128 2 5 .3 5 .06 .455
6 29 4 .1 7 .0 7 124 3 9 .6 3 .  lo .413
7 29 4 .8 6 .0 4 129 48 2 .5 9 .445
3 57 1 4 .2 4 .0 1 127 3 5 .3 3 .8 1 .950
9 50 6 .5 4 .7 6 120 4 0 .1 2 .9 9 .614

10 29 5 .3 5 .4 7 _i_ 2 ̂ 4 4 .o 2 .8 1 . 513
11 29 4 .4 6 .5 9 129 2 1 .7 o . 94 .902
12 32 6 .3 5 .0 3 124 3 4 .5 3 . 59 .708
15 52 6 5 .3 3 122 <70Kj±-J 3 .8 1 .315
14 32 4 .6 6 . 96 127 2 7 .2 4-67 .671
15 52 6 0*00 121 27 .8 4*oo .817
IS 29 5 .6 5 .18 127 32 .1 3 . 96 .764
17 31 7 .7 4 .0 3 124 6 1 .4 2 .0 2 .502
18 oo 4 .8 6 .0 4 123 37 3 .1 9 . 528
IS r-~ r/oo 5 .4 6 .1 1 129 2 6 .2 4 .9 2 • ciOo
20 32 1 2 .4 2 .5 8 125 7 5 .5 1 .6 6 .642
21 43 6 .4 6 .7 2 114 4 8 .9 jC • O ’w- .547
22 29 7 .5 3 .8 7 123 39 .3 O • J-O .809
23 33 6 .2 5 .3 2 128 3 6 .6 3 . 50 .657
24 5 .6 5 .3 9 126 2 9 .1 4 . 33 .735
25 60 9 .6 6 .25 124 4 5 .1 2 .7 5 .440
26 29 4 .3 6 .7 4 127 4 2 .5 2 .9 9 .443
27 33 6 .8 4 .8 5 120 50 .2 3 .97 .818
28 24 4 .2 5 .7 1 121 4 3 .5 2 .7 8 .437
29 29 5 .3 5 .47 126 36 .7 o . 45 .627
30 57 10 .5 5 .5 3 126 2 6 .2 4 .3 1 .869
31 31 6 . 5 4 ,9 2 . 123 3 8 .3 3 .2 1 .553
52 30 3 .8 7 .8 9 128 2 6 .9 4 .7 6 . 505
53 29 5 .1 5 .6 8 127 3 6 .4 3 .4 9 .614
34 29 5 .1 5 .6 9 123 4 4 .6 2 .7 6 .485
35 55 5 .4 6 .1 1 125 3 8 .6 3 .2 4 .530
36 31 10 8 311 123 4 0 .3 3 .0 5 .984

T'.'T .642
S. ij. ",TS5
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N e v e r th e le s s ,  the two groups were s5.rr.ilar in  compo­

s i t i o n ,  so fa r  as the ind ex  of performance i s  concerned.

Table 20 shows th a t  the  mean index  o f  the  c o n tr o l  group was 

.6 4 2 ,  w ith  a standard d e v ia t io n  o f  .1 6 9 .  The mean index  for  

the experim enta l group was .6 18 , w ith  a standard d e v ia t io n  o f  

.1 4 9 .  The c o n tr o l  group s t a r t e d  th e  experim ent w ith  a s l i g h t  

hut n e g l i g i b l e  advantage over the  exp er im en ta l group.

F in a l  in d ex  o f  perform ance. — Table 21 p r e s e n ts  the 

f i n a l  index o f  read in g  performance f o r  th e  experim enta l group. 

The mean is  .642 and th e  standard d e v ia t io n  i s  .1 1 5 .  The 

c o r r e la t io n  o f  i n i t i a l  and f i n a l  s c o r e s  i s  . 6 6 . The d i f f e r e n c e  

between the f i n a l  mean ( .6 4 2 )  and the i n i t i a l  mean ( .6 1 8 )  i s  

.0 2 4 ,  in d ic a t in g  a s l i g h t  g a in .  The standard error  of t h i s  

d i f f e r e n c e  i s  .0 1 9 ,  w ith  a c r i t i c a l  r a t i o  o f  1 .2 6 ,  in d ic a t in g  

t h a t  the observed d i f f e r e n c e  i s  o f  no s t a t i s t i c a l  s i g n i f i c a n c e .

The f i n a l  index o f  rea d in g  performance o f  each  

p la y e r  in  the  c o n t r o l  group i s  shown in  Table 2 2 .  The mean 

i s  .698 and the standard  d e v ia t io n  is  .1 2 8 .  The c o r r e la t io n  

o f  i n i t i a l  and f i n a l  sc o re s  i s  .6 7 .  The d i f f e r e n c e  between  

f i n a l  mean ( .6 9 8 )  and i n i t i a l  mean ( .6 4 2 )  r e p r e se n ts  a g a in  of  

.0 5 6 ,  w ith  a standard error  o f  t h i s  d i f f e r e n c e  of .0 2 1 .  The 

c r i t i c a l  r a t i o  i s  2 .6 7 .  This i s  somewhat l e s s  than the  

c r i t i c a l  r a t io  (3) o r d in a r i ly  r e q u ire d  fo r  assurance that a 

d i f f e r e n c e  i s  not a t t r ib u t a b le  t o  ch a n ce .

Comparison o f  f i n a l  index  of read in g  perform ance. —

In Table 23 a summary o f  a l l  t e s t  d a ta  for  the in s tru m en ta l
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TABLE 20

INITIAL MEAN INDEX AND STANDARD DEVIATION C-F. SCORES 
IN READING PERFORMANCE FOR THE SXPEEIV3NTAL GROUP 

AND THE CONTROL GROUP OF INSTRUMEKTAL PLAYERS

E x p e r i m e n t a l  G roup ■ C o n t r o l  G roup

Mean . . * . . . .5 1 8 .5 4 2

S ta n d a rd .  D e v l a -
• • • »  « « •  • .1 4 9 .1 6 9
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TABES 21

RTNAL I'^DEX OF READING PERFORMANCE OF THIRTY-SIX INSTRUMENTAL
PLAYERS IN EXPERIMENTAL GROUP

p u p il
Number of  
Tone s in  
S ca le  
Passage

Time
in

Seconds

Index of  
T e ch n ica l  
P e r fo r ­
mance

Number of  
C orrect  
Tones in  
Sight  
Passage

Time
In

Seconds

Index
o f

S ig h t
Read­
ing
Speed

-------:.......»
Index

o f
Read­
in g
p e r fo r ­
mance

1 27 4 .2 6 .4 3 120 39 3 .0 8 .479
2 27 4 6 .7 5 125 2 7 .9 3 .3 0 .489
3 27 4 .3 6 .2 8 127 3 9 .5 ' 3 .2 2 .512
4 29 5 .3 5 .47 118 4 2 .2 2 .8 0 .5 1 1
5 27 4 .3 6 .2 8 126 3 1 .8 ■ 3 .9 6 .631
6 29 6 .3 4 .6 0 115 73 1 .59 .342
7 29 3 .6 8 .0 6 120 2 3 .4 o . l o .637

. 3 29 4 7 .2 5  . 129 2 8 .3 4 .5 6 .629
9 29 5 .7 5 .0 9 129 4 0 .3 3 .20 .629

10 37 7 .3 5 .0 7 127 49 2 .5 9 .511
11 29 3 .8 7 . 63 124 3 1 .8 3 .9 0 .511
12 29 5 .9 4 .9 2 129 4 1 .5 3 .0 4 .618
15 29 4 .8 6 .0 4 127 2 5 .8 o . o4 .883
14 29 4 .3 6 .7 4 127 3 5 .6 3 .57 .529
15 n;r?•w> I S . 7 6 .55 125 34 3 .6 8 .561
16 33 8 .5 3 .8 8 128 40 3 .2 .824
17 29 5 5 .8 129 36 .7 3 .5 2 .606
18 29 5 .2 5 .5 8 126 0 4 .9 3 .6 1 .647
19 32 5 6 .4 0 129 3 3 .4 3 .8 6 .604
20 29 6 4 .8 3 129 36 3 .5 8 .742
21 27 3 .6 7 . 5 125 2 5 .4 4 .9 2 .656
22 37 4 .3 8 .6 1 127 2 2 .8 5 .57 .647
23 35 12 2 .9 2 129 70 1 .8 4 .617
24 31 4 .6 6 .7 4 128 2 6 .9 4 .7 6 .706
25 37 7 5 .2 9 129 36 3 .5 8 .678
26 57 7 .8 7 .3 1 128 30 ■ 4 .2 7 .584
27 33 5 .6 5 .3 9 124 3 6 .2 3 .4 3 .581
28 29 5. 8 5 .0 107 2 7 .6 3 .8 8 .775
29 28 4 7 123 2 8 .6 4 .3 0 .614
30 30 4 .5 6 .67 128 2 5 .5 5 .4 5 .817
31 29 4 .2 6 .9 1 126 2 3 .5 5 .3 6 .777
32 29 4 .6 6 .3 0 129 2 7 .6 4 .6 7 .742
35 31 5 .4 5 .7 4 126 2 6 .3 4 .7 9 .835
34 58 6 .2 9 .3 6 129 2 1 .2 6 .0 9 .651
35 49 9 .4 5 .2 1 127 30 4 .2 .812
36 57 7 .5 7 .6 124 2 2 .9 5 .4 2 .713

nff .642
S . D. .115
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TABLE 22

PINAL INDEX OF HEADING- PERFORMANCE OF THIRTY-SIX INSTRUMENTAL
PLAYERS IN CONTROL GROUP

P u p il
Number o f  
T one s in  
Scale  
Passage

Time
In

Seconds

Index o f  
T e ch n ica l  
P e r fo r ­
mance

Number o f  
Correct  
Tones in  
Sigh t  
passage

Time
in

Seconds

Index
o f

S igh t
Read­
in g
Speed

Index
of

Reading
P e r fo r ­
mance

1 29 5 .1 5 .3 7 124 27 .7 4 .4 8 .787
2 29 5 .6 5 .1 8 128 3 5 .4 3 .6 2 .698
3 29 4 .2 6 .9 0 5 127 3 1 .2 4 .0 7 .590
4 69 8 .9 7 .7 5 122 2 3 .3 5 .2 4 .675
5 25 4 .3 5 .8 1 84 1 8 .1 4 .6 4 .798
6 29 4 .4 6 .59 120 4 1 .1 2 .9 2 .443
7 30 5 .2 5 .7 7 120 4 6 .1 2 .6 0 .450
8 57 1 1 .6 4 .9 1 129 29 4 .4 5 .905
9 29 6 .4 4 .5 3 124 4 2 .5 2 .9 3 .647

10 29 5 .2 5 .5 8 128 54.7 . 3 .6 9 .661
11 57 8 .6 6 .65 127 2 2 .7 5 • 60 . .844
12 33 5 .9 5 .5 9 126 51 4 .0 7 .727
13 29 5 5 .8 124 3 2 .7 3 .7 6 .648
14 29 3 .0 , 8 .2 8 121 2 4 .8 4 .8 8 .674
15 31 5 .9 5 .2 5 122 2 3 .1 4 .3 4 .827
16 29 6 .7 4 .3 3 129 5 4 .1 3 .7 8 .874
17 29 6 .5 4 .6 0 126 5 3 .6 2 .3 5 .511
18 29 4 .5 6 .4 4 127 35 .2 3 .8 3 .594
19 29. 4 .4 6 .59 125 2 6 .6 4 .7 .713
20 33 7 . 1 4 .6 5 118 58 .8 2 .0 1 < .432
21 29 4 . 4 6 .5 9 120 3 3 .9 3 .0 9 .468
22 29 7 .5 3 .9 7 129 3 6 .5 5 .5 3 .890
23 35 7 .1 4 .6 5 124 55 .4 O • .754
24 33 5 .5 6 .0 0 124 31 4 .0 .667
25 57 8 .6 6 .6 5 122 3 5 .1 3 .48 .525
26 53 5 .5 6 .2 3 129 o 4 .3 3 .7 6 .604
27 65 13.3., 4 .3 9 129 3 3 .8 3 .8 2 .781
28 29 7 .8 3 .7 2 81 2 5 .4 3 .1 9 .858
29 29 6 4 .8 3 114 2,8.4 4 .0 2 .831
30 29 4 .9 5 .9 2 125 2 5 .6 4 .7 0 .794
31 20 6 .6 4 .5 5 124 34 .5 3 .6 2 .795
32 31 3 .9 7 .9 4 129 2 7 .1 4 .7 5 .600
33 51 6 5 .1 7 126 35 .1 3 .5 9 .694
34 32 7 .1 4 .5 1 127 3 6 .8 3 .4 5 .766
35 29 5 .2 5 .5 8 124 3 0 .5 4 .0 9 .734
36 32 9 .2 3 .4 8 126 4 4 .3 2 .8 4 .818

M .698

S. D. .128
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TTCTTTAL MD FINAL HEADING ACHIEVEMENT AND INDEX OF READING 
PERFORMANCE SCORES FOR THIRTY-SIX. INSTRDIvTEMTAL PLAYERS OF 

EX PER IKENTAL AND. CONTROL GROUPS

Experim ental Group C ontrol Gr oup

Matched I n i t i a l F in a l I n i t i a l F in a l I n i t i a l P in a l I n i t i a l F in a l
Pair  o f Reading Read- . Index Index Reading Read­ Index Index

P u p ils A chieve­ in g Reading Read­ Achie v e - ing Reading Reading
ment A chieve­ P e r fo r ­ ing ment A chieve­ P e r fo r ­ P erfor
Score on 
Knuth T est

ment
,Seore on 
Knuth 
T est

mance P er fo r ­
mance

Score 
on Knuth 

Test

ment
Score or
Knuth
T est

mance mance

1 37 35 .323 .479 39 37 .869 .787
2 21 19 .360 .489 21 28 . .486 '.698
3 24 28 . . 383 .512 24 28 • .509 .590
4 21 23 .394 .511 20 36 .759 .675
5 31 33 .421 .631 33 29 .455 .798
6 20 12 .448 ,342 17 23 .413 .443
7 29 25 .459 . 637 29 . 33 .445 .450
8 35 36 .472 .629 35 39 .950 .905
9 .24 27 .514 .629 33 25 .614 .647

10 14 ■ 16 .526 .511 15 25 .513 .661
11 36 39 . 526 .511 57 55 .902 .844
12 31 33 .558 .618 29 29 .708 • .727
13 27 35 .560 .883 29 25 2715 .648
14 35 39 . .576 .529 35 37 .671 .674
n c 21 33 .577 . 561 21 35 .817 .827
16 23 19 .626 .824 21 39 .764 .874
17 25 51 .629 . 606 27 32 .502 .511
18 23 36 . 653 .647 23 25 . 528 .584
19 27 21 . 658 . 604 29 ■ 25 ..806 .713
20 32 35 .649 .742 32 33 .642 .432
21 .20 24 .652 .656 20 28 .547 .468
22 33 52 .655 .647 31 35 .809 .390
23 12 23 .659 .617 15 20 .657 .754
24 33 29 .660 .706 So 57 .755 .667
25 19 25 .695 .678 19 27 .440 .525
26 24 21 .703 .584 24 29 .443 .604
27 37 40 .725 .531 56 33 .818 .781
28 21 23 .741 .775 20 2-9 .487 .858
29 19 24 .745 .614 17 24 .627 .831
30 24 25 .755 .817 24 20 .869 .794
51 21 56 .7 54 .777 17 23 .653 .795
52 36 39 .776 .742 37 33 .503 .600
33 33 35 .841 .835 35 33 .614 .694
54 35 31 .843 .651 51 ' 22 .485 .756
55 24 32 .893 .812 25 35 . 550 .734
36 25 37 .918 .713 19 32 .984 .818

I'-'l 2 5 .5 29 .17 .618 .642 2 6 .8 30.25 .642 .698

S. B. 6 .5 7 .3 4 . 149 .115 ( • J~ 5 .17 .169 .128
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p la y e r s  Is  p r e se n te d .  Tire I n i t i a l  and f i n a l  sc o re s  for the 

Knuth. t e s t s ,  as w e l l  as the i n i t i a l  and f i n a l  sc o re s  fo r  the  

index, o f  read in g  perform ance, are shown f o r  "both the e x p e r i ­

mental and c o n tr o l  groups.

The d i f f e r e n c e  between the f i n a l  index for  the 

c o n tr o l  group, .6 9 8 , and the f i n a l  ind ex  fo r  the exp er im en ta l  

group .6 4 2 ,  i s  .0 5 6 ,  In favor o f  the c o n tr o l  group. The 

c o r r e la t io n  between the f i n a l  s c o r e s  i s  . 1 3 .  The standard  

error o f  the  d i f f e r e n c e  i s  .0 2 7 .  The c r i t i c a l  r a t i o  i s  2 .0 7 ,  

su g g e s t in g  th a t  the d i f f e r e n c e  la c k s  s t a t i s t i c a l  s i g n i f i c a n c e .

The absence o f  any s i g n i f i c a n t  g a in  in  read in g  p e r ­

formance on th e  part  o f  the experim enta l group o f  in s t r u ­

m ental p la y e r s  i s  o f  s p e c i a l  i n t e r e s t .  I t  w i l l  be r e c a l l e d  

th a t  the  t e s t  m a ter ia ls  making th e  index  o f  performance  

measurements c o n s i s t e d  o f  n o te s  o f  a s i n g l e  rhythm v a lu e ,  

o f f e r in g  th e  p o s s i b i l i t y  o f  rap id  performance w ithout the 

l im i t i n g  f a c t o r  o f  h av in g  to  respond  to  v a r ia t io n s  in  rhythm. 

The m usica l e x c e r p ts  used  in  the  t r a in in g  l e s s o n s  f o r  the  

experim enta l group were a lso  composed o f n o te s  o f  a s in g le  

u n it  v a lu e .  The attem pt made i n  the t r a in in g  le s s o n s  was to.

^  deve lop  th e  span o f  r e c o g n i t io n  o f  the players^ so th a t  in  

performance o f  the m usic the com prehension o f  the  n o ta t io n  

would not handicap the p la y in g  sp ee d . I t  seemed reason ab le  

to  a s s ume th a t  the advantages o f  the t r a in in g  l e s s o n s  would 

appear, I f  th ey  were o f  any p r a c t i c a l  performance v a lu e ,  i n  

the  r e s u l t s  measured by the Index of rea d in g  performance  

on th e  p a r t  o f  the  ex p er im en ta l group. Such i s  n o t  the  

c a s e .  In f a c t ,  w h ile  a l l  d i f f e r e n c e s  s tu d ie d  were of l i t t l e
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s t a t i s t i c a l  s i g n i f i c a n c e  and of n e g l i g i b l e  s i z e ,  th e  c o n t r o l  

group d id  s l i g h t l y  b e t t e r  In read in g  daring th e  f i n a l  t e s t ­

ing  p e r io d  than the  ex p er im en ta l group. The d i f f e r e n c e  Is 

probab ly  due to  chance .

From the ev id en ce  o f  th e  Knuth t e s t  r e s u l t s  and 

th e  Index o f  read in g  performance r e s u l t s  for the In stru m en ta l  

p la y e rs  I t  seeras th a t  any improvement in  rea d in g  o f  music 

made p o s s ib le  by the t a c h i s t o s c o p ic  t r a in in g  r ep o r ted  In  

t h i s  stud"/ ’w i l l  n o t  be ob served  i n  any p r a c t i c a l  s i t u a t i o n  . . 

in v o lv in g  reading and perform ance o f  m usic . I t  may be 

p o s s ib l e  th a t  under c e r t a i n  c o n d it io n s  o f  s i l e n t  read in g  

o f  music th e  type o f  t r a in in g  attem pted  here  may prove o f  

v a lu e .  I t  seems l i r e l y  th a t  no p r a c t i c a l  a p p l ic a t io n  of 

such a s h i l l  can be made by many m u s ic ia n s .  P o s s ib ly  the 

s k i l l e d  conductor may f in d  the  r a p id  o b se r v a t io n  o f  wide  

span o f  m u sica l  m a ter ia ls  o f  g r e a t  v a lu e  in  r a p id ly  reading  

a sco re  in c lu d in g  many l i n e s  o f  m usical n o t a t i o n .  For the 

program o f  music e d u c a t io n ,  such tr a in in g  seems d e f i n i t e l y  

out o f  p ro p ortion  in  time and c o s t  to  any probable r e s u l t s  

In read in g  ach ievem en t.

Summary

This ch ap ter  has shown the r e s u l t s  o f  th e  e x p e r i ­

mental t r a in in g  l e s s o n s  upon achievem ent In rea d in g  m u s ic .

The exp erim en ta l and c o n tr o l  s e c t io n s  o f  p u p i l s  

were f i r s t  compared as c l a s s  groups by means o f  th e  sm all  

sample te c h n iq u e .  No s i g n i f i c a n t  d i f f e r e n c e  i n  r e a d in g  

achievement was observed  between th e  groups. Any s l i g h t
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improvement observed in  both  groups may b e s t  be c o n s id er ed  

th e  r e s u l t  o f gen era l music c l a s s  in s t r u c t i o n  and m a tu r ity .

The data  were fu r th e r  t r e a t e d  in  terms of compari­

sons o f  the experim en ta l and c o n t r o l  s u b j e c t s ,  w ith  a l l  of  

th e  former regarded as a s i n g le  group and a l l  o f the l a t t e r  

as a s i n g le  group. The ord inary  formula fo r  determ in ing  the  

r e l i a b i l i t y  of a d i f f e r e n c e  between means was a p p l ie d  to . 

the d a ta . A gain , no s i g n i f i c a n t  d i f f e r e n c e  in  f i n a l  read in g  

achievem ent was observed between th e  experim enta l and con­

t r o l  groups.' The observed s l i g h t  improvement i n  each group 

was again  co n sid ered  the r e s u l t  o f  g e n e r a l  music i n s t r u c t i o n  

and m a tu r ity .

Comparison o f  a c tu a l  s ig h t  read in g  performance  

by the in s tru m en ta l p la y e r s  in  each group was a lso 'm ad e .

No d i f f e r e n c e  of any s t a t i s t i c a l  s i g n i f i c a n c e  was observed  

in  the performance o f  the in s t r u m e n t a l i s t s  in  the e x p e r i ­

m ental and c o n tr o l  groups. This f a c t  fu r n ish e d  p r a c t i c a l  

ev id en ce  v e r i f y i n g  the c o n c lu s io n s  from the g e n e ra l  group 

data  r e l a t i v e  to  th e  va lue  o f  the exp erim en ta l t r a in in g  

l e s s o n s .

By a l l  r e s u l t s  and comparisons o f  the d a ta ,  the 

t r a in in g  l e s s o n s  y/ere shown to  be o f  no value in  improving  

achievem ent i n  read in g  music or in  improving s ig h t  read irg  

performance o f  m u sic . A l l  g a in s  in  r e a d in g  achievem ent 

observed  were n e g l i g i b l e  in  s i z e  and can be a t t r ib u t e d  to 

g e n e r a l  music c l a s s  in s t r u c t i o n  and e x p e r ien ce  combined w ith  

m a tu r ity .

An i n c id e n t a l  f in d in g  i s  th a t  the ind ex  o f  read in g
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perform ance} used as a measure of in s tru m en ta l s i g h t  read in  

was shown to  have some va lue  as an e lem entary t e s t  o f r ea d ­

ing a p a r t ic u la r  k ind  o f  m usic.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CrLAP'T'Tf V I 

STJK&RY AND GGN0L7SI0FS

I n tr o d u c t io n

T h is  chapter p r e s e n t s ’ a sunmary o f  'data -and r e s u l t s  

from, the p reced in g  c h a p te r s .  The c o n c lu s io n s  are g iv e n ,  

and t h e i r  l i m i t a t i o n s  are s t a t e d .  In  the  f i n a l  s e c t i o n s  o f  

the c h a p te r ,  app 15. e a t  io n s  to  p r a c t i c e  are proposed , .and  

su g g es ted  problems fo r  ’fu r th e r ,  r e s e a r c h  are l i s t e d .

Summary

The problem . — The major purpose o f  t h i s  i n v e s t i ­

g a t io n  was to determine' th e  e f f e c t  upon achievem ent i n  r e a d ­

ing  music of a type of t a c h i s t o s c o p i c  t r a i n in g  c o n s i s t i n g  

o f  sh o r t  e x p o s u r e s 'o f  m u s ica l  u n i t s  o f  In cr ea s in g  d i f f i c u l t y .

This s tu d y  was shown to be s i g n i f i c a n t  both as a 

■ stu d y  in  methods o f  i n s t r u c t i o n  in  r ea d in g  music and as a 

study o f  t r a n s f e r  from t r a i n in g  in  a narrow f u n c t io n  to  

s k i l l  in  'a broader f u n c t io n .  S p e c i f ic '  q u e s t io n s  concerned  

th e  e f f e c t  o f  t r a in in g  i n  r e c o g n i t io n  of m u sica l m a te r ia ls  

during  sh o rt  exp osu res upon span o f  r e c o g n i t io n  in  r ea d in g  

music and g e n e r a l  achievem ent in  read in g  m usic .

L i te r a tu r e  on r e a d in g . — Many a p p l ic a t io n s  of s h o r t -  

.exposure t r a in in g  have been  found in  th e  te a c h in g  of r e a d in g .  

C onsiderable  d isagreem ent e x i s t s  over the v a lu e s  o f  t h i s  

work. Older s t u d ie s  and r e c e n t  p u b l ic a t io n s  s t i l l  recommend 

the  p r a c t i c e ,  w hile  some t e c h n ic a l  r e se a r c h  has d e f i n i t e l y

149
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p o in te d  out the l i m i t a t i o n s  o f  t a c h i s t o s c o p ic  work. I t  has 

"been s t a t e d  by some th a t  th e  d i r e c t  v a lu e s  may n ot be com­

mensurate w ith  th e  time In v o lv e d ,  a lthou gh  the i n t e r e s t  and 

in t a n g ib le  r e s u l t s  may be w o r th w h ile .

R esearch  in  th e  read in g  o f  music i s  ra th er  l im i t e d  

in  amount and sc o p e .  The t a c h i s t o s c o p i c  s t u d ie s  thu s fa r  

rep o rted  u s u a l ly  have been c o n f in e d  t o  sm a ll  groups o f  

s k i l l e d  m u s ic ia n s .  P r a c t i c a l  a p p l ic a t io n  o f  th e  o b ta in ed  

r e s u l t s  seems u n l i k e l y .  S tu d ie s  o f  eye movements and 

sp acin g  o f  symbols have been made, and have some p e r t in e n c e  

fo r  t h i s  s tu d y .

P r o c e d u r e The stu d y  u t i l i z e d  an exp erim en ta l  

p roced u re , w ith  e q u iv a le n t  'groups.' The t r a in in g  of the e x ­

per im enta l groups c o n s i s t e d  o f  the sh o r t  exposure o f  m u sica l  

u n i t s  f l a s h e d  on a s c r e e n .  The experim ent was c a r r ie d  on 

in  one s c h o o l ,  Western H i l l s  High S c h o o l ,  C in c in n a t i ,  Ohio, 

w ith  s i x t e e n  groups o f  s u b je c t s  r e c e iv in g ,  t r a i n in g ,  and 

s i x t e e n  p a r a l l e l  groups n o t  r e c e iv in g  the s p e c i a l  t r a i n i n g .

The p u o i l s  were s e l e c t e d  from v o c a l  music c l a s s e s  o f  grades  

seven  and e ig h t  and from th e  sc h o o l  o r c h e s tr a  and band. The 

s u b j e c t s  were matched on the b a s is  o f  s c o r e s  on the Knuth 

Achievement T e s t s  in  Music and a s s ig n e d  to  ex p er im en ta l  

or c o n t r o l  groups by random s e l e c t i o n .  The e x p e r im e n ta l  

and c o n t r o l  groups each com prised 158 p u p i l s .  T h ir t y - s i x  

p a ir s  of in s tru m en ta l  p la y e r s  were in c lu d e d  in  t h i s  number.

The equipment c o n s i s t e d  o f  a la n te r n  s l i d e  p r o je c to r
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with a flashmeter controlling the exposure, a screen, and 
lantern slides prepared by aid of a typewriter with musical 
symbols. Each slide included from two to seven notes ex­
tending over a staff interval range of a unison to a ninth. 
In general, the response required from the subjects con­
sisted in reading of the musical units flashed on the screen.

Forty slides were used for each of the twenty 
lessons, one lesson each week. The first five lessons re­
quired the instrumental pupils to copy the exposed materials 
while the remaining subjects attempted to match the unit 
shown with the appropriate note pattern on a multiple- 
response form prepared for each lesson. For all later 
lessons all subjects responded by judging the musical unit 
shown on the screen to be identical with or different from a 
passage played by the experimenter on the piano. Follow­
ing the first five lessons and preceding the last fifteen, 
a pre-test was given, consisting of the slides later pre­
sented as lesson XX. This pre-test gave a basis for com­
parison of initial achievement with final achievement, for 
the fifteen lessons in which the response required was a 
combination of visual and auditory discrimination. It 
also served to introduce the subjects to this mode of re­
sponse .

As shown above in detail, the experimental variable 
was of a complex character, involving: a teaching procedure
that included two types of response to the musical materials, 
one for the earlier lessons and a different response for the
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later training; increased difficulty of the musical materials 
as training proceeded; and the addition of the training to the 
regular school music program for the experimental subjects.

Improvement in recognition of the flashed materials 
was analyzed in various ways. Hie mean score of the pupils 
for each training lesson was considered In relation to the 
difficulty of the materials used, as measured by the mean 
number of notes per slide and the mean staff interval range 
for each slide. The pre-test and final lesson data were 
compared. Average performance at successive lessons on 
certain slides was analyzed, the slides selected being sub­
stantially equal In difficulty.

General reading ability in music was measured at 
the beginning and end of the experiment by equivalent forms 
of the Knuth Tests. Statistical comparisons of the test 
scores for the experimental and control groups were made, 
both by the small sample technique and by analysis of the 
difference in mean scores of the groups.

The instrumental players in the groups were tested 
further by an initial and final measure of sight reading 
while playing. The performances of the players were phonograph! - 
cally recorded and were later analyzed. The criterion for 
achievement In sight reading was an original measure developed 
for this study, the index of sight reading performance.

Improvement in recognitions—  The experimental subjects 
improved gradually during the training lessons in power to 
make correct responses to the visual-auditory sequence of 

* stimuli presented. Evidence for this improvement was obtained
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in three ways. (1) The average scores (number of correct 
responses) for the successive lessons were compared with the 
gradually increasing difficulty of the materials presented.
In the last five lessons the trend of the mean scores was 
upward, although they were at the same time becoming more 
difficult. (2) Responses to one set of items presented 
first as a pre-test and later as the final lesson showed 
marked gains on the second presentation. (3) Analysis of 
responses to items of substantially equal difficulty from 
successive lessons showed a generally increasing number of 
correct responses from lesson to lesson. These results may 
be interpreted to mean that span of accurate recognition did 
actually increase as a result of tachistoscopic training.

General ability to read music: results from small
sample technique.—  The results of the Ehuth tests in reading 
achievement in music given to the experimental groups after 
training were compared with the results for the control groups 
by means of the small sample technique. The control groups 
were found to have made a significant gain in achievement.
The experimental groups made a gain in achievement which 
approached significance. It was found, however, that the small 
advantage in final achievement shown by the control groups 
over the experimental groups was of no statistical significance. 
All gains were concluded to have resulted from the general 
musical instruction that all pupils received, from the test 
practice effect, or from the increasing maturity of the 
pupils, and not from the specific training program of this 
experiment.
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General ability to read music: results from com­

parison of means of total groups.—  The data from the Knuth 
tests In reading music were also analyzed In terms of the 
mean differences between the experimental and control groups, 
taken as a whole. The results substantiate those obtained 
from the small sample technique, In almost every detail.
Gain in achievement was shown by both the experimental and 
control sections. A small difference in final mean score 
was found to be of no significance.

Ability to read musict results from special 
tests of instrumental players♦ •—  Separate data were secured 
for the instrumental players by the use. of original tests 
yielding an Index of sight-reading performance. The instru­
mental players Improved slightly on this index In both ex­
perimental and control groups, from the beginning to the 
conclusion of the experiment, but not sufficiently to have 
statistical significance. The difference in final reading 
performance between the experimental and control groups of 
players was of no significance. The negligible advantage 
of the control group was probably due to chance.

The measure used to test the sight reading per­
formance was found to have possibilities as an elementary 
device for testing sight reading performance of a particular 
type. The failure of the training lessons to result in any 
advantage for the experimental players over the control 
players was considered particularly significant. The ex­
perimental training was shown to be of the same type which 
the sight reading tests used. Any possible Improvement in
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read ing  as a r e s u l t  of the exp erim en ta l l e s s o n s  should  have 

been apparent in  the index o f  s ig h t -r e a d in g  perform ance. I t  

was concluded th a t  the  t a c h i s t o s c o p ic  t r a in in g  l e s s o n s  were 

o f  no v a lu e  In  producing Improved read in g  achievem ent under 

the co n d it io n s , o f  t h i s  ex p er im en t.

C onclusions

S p e c i f ic  q u e s t io ns answered. — Prom the r e s u l t s  

o f  t h i s  s tu d y  th e  major q u est io n s  r a is e d  may he answered  

th u s:

(1) T ra in in g  in  r e c o g n i t io n  of m u sica l  m a te r ia ls  

during sh ort exposures' r e s u l t s  In improved span o f  r e c o g n i ­

t i o n  in  read ing  th e se  m a t e r ia l s .

(2 )  Such tr a in in g  has no e f f e c t  upon g e n e r a l  

achievement in  read in g  m usic .

The subordinate  q u e s t io n  r a is e d  may be answered

t h u s : •

The s ig h t  read ing  o f  c e r ta in  kinds of music by 

in s tru m en ta l p la y e rs  may'be measured by the d ev ice  developed  

for t h i s  study, the index o f  s ig h t  read in g  perform ance.

Values in  th e  t r a i n i n g . — The va lu e  o f  t h i s  kind 

of  t r a in in g  In span o f  r e c o g n i t io n  seems q u e s t io n a b le  in  

v i e o f  th e  f i n d in g s .  For t h e  very  s k i l l e d  performer such  

an accomplishment may prove h e l p f u l ,  but for the purposes
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o f  music e d u ca t io n  th e  la c k  o f c a r r y -o v e r  in t o  read in g  

achievement p r e c lu d e s  the d e s i r a b i l i t y  o f  such a t r a in in g  

tec h n iq u e .  I t  may be found th a t  I n t e r e s t  in  read ing  music 

may be in c r e a se d  by sh ort  exposure t r a in in g  l e s s o n s .  The 

p r a c t i c a l  r e s u l t s  e x p e c t e d . in  the form o f  improved read ing  

achievem ent d id  not appear in  t h i s  experim en t.

The stu d y  may be used as ev id en ce  In  t h e . d i s c u s ­

s io n  o f  t r a n s f e r  o f  t r a i n in g .  The p a r t i c u la r  improvement 

in  r e a d in g  the  sh o r t  exposure u n i t  m a te r ia ls  a p p a ren tly  d id  

not operate  to  Improve rea d in g  achievem ent o f  music w r i t t e n  

In grouped p h ra ses .  I t  i s  p o s s i b l e  t h a t ? I f  the element o f  

rhythm ic t r a in in g  had been in tro d u ced  in t o  the t a c h i s t o s c o p ic  

l e s s o n s ,  th ere  would have been c a r r y -o v e r  o f  Improvement In. 

t h i s  elem ent or o ther  i d e n t i c a l  components common in  the  . 

true m u s ic -rea d in g  s i t u a t i o n .  Under th e  l im i t a t io n s  o f  

th e  t r a in in g ,  however, i t  i s  p o s s i b l e  to  conclude that' a 

m echanical developm ent o f  a su pp osed ly  b a s a l  s k i l l  in  read in g  

the  u n i t s  o f  music produces no improvement in  reading the  

tru e  m usica l s c o r e .  I d e n t i f y in g  th e  p a t te r n s  in  p r a c t ic e  

caused no improvement when the s i t u a t i o n  was p r e sen ted  as 

a w hole . In s h o r t ,  improving th e  r e c o g n i t io n  span for  

sh o r t  m usica l e x c e r p ts  does n o t  o p erate  to  Improve a c h ie v e ­

ment in  read in g  performance o f  music in  g e n e r a l .

L im ita t io n s  o f  the s tu d y . — A l l  data were ga th ered  

w ith  one sch o o l as an exp er im en ta l l o c a l e .  The a p p l i c a t io n  

o f  th e se  r e s u l t s  to  g e n e ra l  s i t u a t i o n s  may be l im i t e d  by
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t h i s  f a c t o r .  The t r a in in g  program involved , v a r io u s  r esp o n se  

methods and ty p es  o f  t r a in in g  ra th er  than, a s in g le  procedure.  

The d e s ig n  o f  the m a te r ia ls  and the emphasis on improvement 

in  span o f  r e c o g n it io n  l im i t e d  th e  area o f  the  s t u d y .  The 

d i f f i c u l t y  of measurement in  the read in g  of music a lso  

proved a l i m i t i n g  f a c t o r .  •

Recommended I n v e s t ig a t io n s

Problems for  fu r th e r  i n v e s t i g a t i o n . - -  Music educa­

t i o n  needs fu r th er  r e s e a r c h  on the read in g  o f  m usic .

In the use  o f  sh o r t  exposure d e v ic e s ,  recommenda­

t io n s  are  now made th a t  normal read ing  accompany such p r a c t ic e ,  

at each l e s s o n .  I t  i s  recommended t h a t  a thorough study o f  

t h i s  p lan  o f  t r a in in g  be a ttem p ted  w ith  m usic , broadening  

th e  l i m i t s  o f  t h i s  s tu d y  and v e r i f y in g  t h i s  p r a c t i c e .

Further r e se a r c h  sh ou ld  e s t a b l i s h  the ind ex  o f  

s i g h t  read in g  performance as a measure o f  in s tru m en ta l  s i g h t  

read ing  . This procedure may be shown t o  be a v a l i d  and 

r e l i a b l e  measure. Mith refin em en t and fu r th e r  experim ent  

the in d ex  should  prove a c o n t r ib u t io n  t o  r e se a r c h  i n  read in g  

m u sic .

Research sh o u ld  be ab le  to e s t a b l i s h  a more adequate  

method o f  determ in ing  a resp on se  i n d ic a t in g  a b i l i t y  to  read  

m usic . The type o f  resp on se  r e q u ire d  in  t h i s  study i s  a 

common method o f  d eterm in ing  rea d in g  o f  m usic . V/ith s k i l l e d  

p la y e r s ,  d i r e c t  performance may be u sed . For non-perform ing
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rea d ers  o f  m usic , i t  seems l i k e l y  that a b e t t e r  resp onse  

i n d ic a t in g  read in g  accomplishment may be found.

A p p lic a t io n s

A p p lic a t io n s o f  the s t u d y .— The use  o f  t a c h i s t o s c o p ic  

t r a in in g  i s  n o t  recommended as a p r a c t i c e  for music e d u c a t io n .  

The t im e , ex p en se , and l i m i t s  o f  the t r a in in g  method o u t­

w eigh th e  p o s s i b l e  development of i n t e r e s t  as a va lue  in  

t h i s  work. On the  o ther  hand, th e  r e s u l t s  are in  l in e ,  with 

th o se  o f  s t u d ie s  in  g e n e r a l  rea d in g  which support the use  

of la r g e  u n i t s  o f  m eaningful m a te r ia l  from the b e g in n in g ,  

w ith  th e  le a r n in g  of vocabulary  s k i l l s  in  a n a tu r a l  s e t t in g  

r a th e r  than in  i s o l a t i o n .  The method o f  tea c h in g  the r e a d ­

in g  o f  music should  th en  be s im i la r  t o  the  b e s t  methods de­

v e lo p ed  fo r  te a c h in g  the read ing  o f  v erb a l  m a te r ia l .

The ind ex  o f  s ig h t - r e a d in g  performance has p o s i ­

t i v e  a p p l ic a t io n  In  music e d u c a t io n .  While t h i s  s tu d y  

a p p l ie d  the tech n iq u e  on ly  t o  In strum enta l music, some 

p a r a l l e l  measure co u ld  be d ev e lop ed  for  v oca l music when 

t e c h n ic a l  s k i l l  i s  emphasized. The measurement o f  p e r fo r ­

mance s k i l l  i s  a demand o f  music e d u c a t io n .  The use o f  the 

in d ex  o f  s ig h t - r e a d in g  performance c r e a te s  an o b je c t iv e  

d e v ic e  for  the measurement o f  performance s k i l l  in  one 

m u sica l a r ea .  A l l  m usic ians c o n s id e r  s ig h t  read in g  as an 

elem ent o f  m u s ic ia n sh ip .  I t  i s  r e c o g n iz e d  th a t  many o ther  

e lem en ts  of m u sic ian sh ip  remain to be measured o b j e c t i v e l y .
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The study may have broader applications to methods 
of teaching music. The lack of transfer of the ability 
developed in reading the training materials to reading 
actual music may have general significance. Much use is 
made of isolated training materials in developing technique 
in musical performance. This study shows that the use of 
the isolated practice in reading did not produce achievement 
in reading actual music. The use of similar isolated read­
ing drills may be questioned. The teaching of music has 
made use of such training. The practical value of such 
isolated drills may well be considered as requiring objective 
proof, if they are to continue to claim the time and energy 
of music students and teachers. Some drill procedures may 
be of definite value. It is reasonable to assume, however, 
that some drill procedures now considered to have transfer 
value may not be producing the results expected. <

The findings are in general negative, so far as the 
teaching procedure under investigation is concerned. In a sense, 
it appears that the lack of transfer from the short-exposure 
training to general reading of music indicates that the addi- 
tion of this training was wasteful of the time of those pupils 
given it. This statement is true, if other possible values 
in the training are disregarded. However, findings against a 
procedure may be as enlightening as findings in behalf of one. 
The present study will have served a useful purpose^if it en­
courages a more critical attitude tpyrard highly analytical

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1 5 9 a

drill procedures, both in the teaching of reading music and in 
the general field of reading instruction, than is today common*
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APPMDIX A

TABES 24

BASIC DATA FROM KM DTE TEST: INITIAL AND FINAL' SCORES FOR
INDIVIDUAL PUPILS

o n tr o l  GroupExperim ental GroupGrade

F in a l
Score

F in a l
Score

I n i t i a l
Score

I n i t i a l
Score

NoGroup

Grade 7,. 

Group 1 , 13

Boys
12
1012

12
15
11
2B

12
20
27
24

12
11
15
28

12
16
16
19

11
12

Grade 7

G ir ls
12
19

1511
15 
10 
21
16

13
15
20

JLO
17
19

16
2110

Grade 7

Group 5 X

Boys

10
11
10

10
11 121317
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TABLE 2 4  (C o n t in u e d  )

Grade

Group

P u p il

Ivfo.

E xperim ental Group C on tro l Group

x n t ia i
Score

P in a l
Score

I n i t i a l
Score

P in a l
Score

Grade 7 , 1 . 0 0 0 3
2 0 0 0 7

Group 4 , 3 0 0 0 4
4 0 1 0 1

G ir ls 5 0 5 0 8
6 1 0 1 1
7 1 5 0 0
8 1 8 1 9
9 3 0 3 1

10 12 15 12 17
11 19 17 18 20

Grade 7 , 1 0 0 0 4
2 0 0 0 6

Group 5, 3 0 3 0 ■ 0
4 0 3 0 0

Boys 5 0 5 0 2
6 o 7 0 3
7 5 0 3 0
8 4 7 4 3
9 4 3 3 5

10 5 3 5 3
11 5 15 7 13
12 8 0 8 10
13 20  ; 21 19 16

Grade 8 , 1
Ju 9 0 9 6
2 9 4 9 8

Group 6 , 3 13 23 13 10
4 15 21 11 18

Boys 5 16 21 19 14
6 28 31 28 29

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



166

TABLE 24  (C o n tin u ed )

Grade Pupil Experim ental Group Gontrol Group

Group No. I n i t i a l F in a l I n i t i a l F in a l
Score Score Score Score

Grade 8 , 1 5 12 ■ 5 15
2 8 24 8 12

Group 7 , *3C•u 9 5 7 9
4 9 11 11 24

G ir ls 5 11 15 11 16
6 12 11 12 12
7 16 Q 16 19 ,
8 16 21 17 15
9 20 24 20 o l

10 21 23 20 24
11 23 29 24 31
12 27 25 25 27

Grade 8 , 1 4 3 4 0
2 4 4 4 3

Group 8 , 3 C 0 5 8
4 5 3 5 1 •

Boys 5 8 7 8 7
6 8 7 8 8
7 9 0 9 9

Grade 8 , 1 4 13 4 9-
2 4 15 4 1

Group 9 , 3 7 11 7 8
4 8 16 T71 10

G ir ls 5 9 23 9 9
6 11 23 11 20
7 11 32 11 12
8 12 20 12 23
9 15 23 15 •20

10 16 15 16 p
11 17 15 17 15
12 19 21 19 22
13 24 27 23 12
14 27 31 29 32
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TABLE 24  (C o n tin u e d )

Grade Pupil Experiment?2.1 Group C ontrol Group

Group
i') o .

I n i t i a l  
Score .

F in a l
Score

I n i t i a l
Score

Final
Score

Grade 3, 1 0 3 0 4
2 1 11 *> 10

Groiro 10 3 1 15 1 7
' 4 4 3 4 4

Boys 5 7 12 8 5
6 9 6 9 19
7 29 37 25 25

Grade 8 , 1 o 1 3 5
2 5 0 4 7

Group 11 , 3 K 5 5 S
A S 5 7 5

G ir ls 5 9 5 - 8 8
6 11 1 11 10
7 12 27 12 13
c 15 4 IS 18 ■

19 20 19 25

Grade 3 , -t
_L 0 3 0 2
2 T 4 G 4

Group 12, 3 1 5 1 2
4 5 12 5 2

Boys 5 7 0 9 7
5 15 15 13 13
7 15 23 15 17

Grade 8 , 1 4 0 4 8
2 7 b 7 Q

Group 1 3 ,  

G ir ls

3 8 r-.
O 7
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TABLE (C o n tin u ed )

Grade P up il Experiment a l  Group C ontrol Group

Group Ho. I n i t i a l F in a l I n i t i a l -p-T r r , 1

Score Sc or e Score Score

I n s t r u ­ 1 12 23 15 20
mental £ 14 16 15 25
Group 14 3 19 24 17 24

4 19 25 19 27
r- 20 12 17 23

• 6 21 25 20 29
7 21 25 20 36
8 21 53 21 . 35
9 24 21 24 29

10 24 32 25 35
11 25 31 27 32
12 31 33 33 29
13 35 39 35 37

I n s t r u ­ 1 21 36 17 23
m ental 2 23 19 21 39
Group 15 3 24 27 33 25

4 27 21 29 25
5 27 35 29 . 25
6 29 25 29 33
7 32 35 32 33
8 33 32 31 35
a 36 39 37 53

10 37 35 39 37
11 37 40 36 33

I n s t r u ­ 1 20 24 20 28
m ental .2 21 19 21 28
Group 16 3 24 25 ■ 24 20

4 24 28 24 28
5 25 37 19 32
6 26 36 28 25
7 31 53 29 29
8 53 29 35 37

• 9 33 31 51 52
10 35 35 35 G O

11 35 36 35 39
12 36 39 37 33
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TABLE 25
AGES OP SUBJECTS AT BEGIMTING OF EXPERIMENT

Ag© ia. Months
Frequencies

Experimental Group Control Group

197-199 1
194-196 2 2
191-193 2 3
188-190 4 5
185-187 5 3
182-184 4 7
179-181 8 6
176-173 17 16
173-175 20 22
170-172 21 24
167-169 22 19
164-166 18 20
161-163 11 13
158-160 13 10
155-157 5 3
152-154 3 4
149-151 :2 1

N. 158 158
M- 12i;.34 171.04

S. D. 9.40 9.17
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TABLE 2 6

PERCENTILE RANKS OF SUBJECTS ON OTIS 
GROUP INTELLIGENCE TEST

Frequencies
JET • it •

Scores Experimental Group Control Group

97-99 4 394-96 10 12
91-93 14 1288-90 19 2385-87 22 2082-84 18 17
79-81 11 16
76-78 13 973-75 11 1370-72 7 7
67-69 5 864-66 8 4
61-63 3 4
58-60 5 3
55-57 4 2
52-54 1 1
49-51
46-48
43-45

2
1

3
1

N- 158 158

M 80.13 80.63

S. D. 10.10 11.12
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APPENDIX B

MUSICAL EMITS USED IN TEAIEIMG IESSCNS

MUSICAL UNITS FCH IESSONS I ,  VI, I I ,  AMD VII 
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MTJ5XCAL TWITS TOW LESSONS- I l l ,  V I I I ,  TJ,
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MUSICAL UNIT'S FOR. LESSONS X II AND X I I I
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"731CAI TJi'ij ITS FOR LESSORS XIV ALL XV
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MT7SI0AL T77'JITS FOR IESSOFS XVI MD XVII
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MUSICAL 17XITS FOR LESS OKS X V III A ll) XIX
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MUSICAL TIM ITS PGR LESSON XX
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APPENDIX C

MOTES PLAYED ON PIANO FOR CERTAIN ITEMS 
OF LESSONS VI THROUGH XX \

NOTES PLAYED ON PIANO FOR CERTAIN ITEMS 
OF LESSONS VI,. V II , V I I I ,  AND LX
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MOTES PLAYED Oil PIANO FOR CERTAIN ITERS 
OF LESSONS X, X I ,  X I I ,  AND X I I I

y S' & >0 M lH lb  lS* 26 i Z

21 I f  $C Jtj 4a

J L y  *t <* to  12- I *  . iL  l 7  / f  * . |

i?-
02.

- ■ E - -■ - 1 " ‘ ----    ~ — —— ■ ' — w  I i I i >1    I. . , ■ IN  |  I Mil— III ■■ i ■ ■■ — ■»■ — — i i

23  %*t 11. 2 1  l i r  10 31  j r  3^

(5* 16 J ?  2 * **•

a aayrY t s s ^
* 3  2S" 2-6 2*? 3 f 3-? /V 17 3S”

rr r ■ f-ggj j r  fffp fp f’ft-r -^i j j - f g § f f i

, i i ! L /o </ /V It 0C

~r r i* y f p & f ^ f .r  j p r ^ y f r f  rm  f f t  f f  r?
*> 23 *7 2.2 Jj 3 3  J f  3 ^  37

-fy f  f ^ f f f f  ̂  f f f f^ ff7
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NOTES PLAYED ON PIANO FOR CERT AIR ITEMS 
OF LESSONS X IV .> XV, XVI, AND X V II

JEOiM
7  10 IZ. 13 '4 If *1

25 z4  z t  2 #  30 5 / 33 3f 3#

-<£>-̂p-1—<9—£ •

XV. ^ is . <7 , '7
4

*» z-iT 7̂ i y  jo «i

& u - — ■■fgLZggr+- j j . j i  .f

^ci3-

g d E g p g ?

22 Z 3  * 7  2 7  i f 3< 37 34 37 iO

2 aE /d IZ- i3 14 t7  I ?

j  .L-j y f f

71 ZZ. z f 37 i t  js. J3 *$" 34 31

, c : >  L N I :
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NOTES PLAYED OH PlANO FOR CERTAIN ITEKS 
OF LESSONS X V III, XIX, AND XX

[vT
j--  _ . r 16' 11 I3 f& i t  lo

i
■7-1 22- * 4  2 4  2 7  I t  j t  3 3  j 7  jq

4-

t  i2- 13 I S  11 I t  x o

22. 23 24 *« 3<> 31 & 3 f #  5*.

<? »3 |4 “ , /6  ^  **

* *  t-h %S 2 7  3 0  31 3«f J / - 3 7

f f f-Vf
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• APPENDIX D

ANSWER SHEETS FOR VARIO-.JS LESSONS

AITS‘EER SHEET FOR IN STR7J]V;'EN?AL 
PLATERS "JSED IN LESSONS I  THEOFT-H V

iiKSWIiri orlEL'T f o r  '..iilTTiiiiJ NOTE'S. NLf-utEL

Home Rooni Grade and Group Date Hell T est No.— sCOftiL

>

7---------------------  8---------------------- 9--------------------- !<£

11----------------------12-----------  = 1 3 — :-----------------14----------------------15-

161 _17 18 19 20-

21----------------------22------------------— 23----------------------24'- -........— 25=

26----------------------27--------:------------- 28----------------------29--------------------- 30=

31--------------------- 32--------------------- 33----------------------34----------------------35:

3 6 = - - - - - - - - - - - - - - - - - - - - - 3 7 - - - - - - :- - - - - - - - - - - - - - 3 8 - - - - - - - - - - - - - - -   3 9 - - - - - - - - - - - - - - - - - - - - - - 4C =
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1 8 4

/^SV TSE SH E E T  FOR T.1TJLTIPLE R E S P O N S E  HATCHING 
I N  L E S S O N S  I  THROUGH V

Ai ER Or ijLj1 j. oj. i bixx j-i-Lo C; CJ.CE* ro-ri E_
Home Roor Grace .■ v.L Group Dste B ell T est Mo .Score.

1. i-- 3 C D a  B C D 21. A 3 C D .31. j ' C D

2 .  a  ±5 C D 1 2 .  X. B C D 22. A  B  C D 32. a  3 C D

3. ... B C D  13. a B C D 23. B C D  33. 'a e 0 D

4. x. B C D  14. B C D  24. A B C D  34. A B C D

3. a  B C D  15. -1- B C D  25. A  B C D 35 .. A B C D

6 . j  B C D 15. a  3 C D 26. A 3 C D 36. A 8 C D

7. a B C D 17. a 3 C D 27. a  3 C D 37. a  3 C D

8 . a  3 C D 18. a  3 C D 28. a  3 C D 38. A 3 C D

9. a  B C D  19. a  8  C D 29. A  3 C D 39. • A  3 C D

10. a  3 C D 20. A 3 C D 30. A 3 C D 4 0 .. A 3 C D
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ANSYSR SHEET FOR LESSONS 
VI THROUGH XX

ANSWER SHEET FOR DUPLE RESPONSE SERIES,. NAME

HOME ROOM . DAY______BELL___TEST SERIES___ SCORE
1 . S D 11. S D 21. S D 31. s D

2. S D 12« S D 22. S D 32. S D

3. S D 13. S D 23. S D 33. S D

4. s D 14. S D 24. s a 34. S D

5. s D 15. S D 25. s D 35. S D

6. s D 16. S D 26. s D 36.. S D

7* s D 17.. S D 27. . s D 37.. S D

8. s D 18. S D 28. s D 38*. s D

9. s D 19. S D 29. s D 39.- s D

10. s D 20.. S D 30. s D 4 0 .. & D
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1 8 6

APPERDIX S
•r/rz-PLE CHOICE RESPONSE SHEETS FOR 

LESSORS I THROUGH V

jLTIPLS CHOICE RESPCj f-SE SHEET FOE LESSOR I ,  PACE 1

M u ltip le  Choice R esponse S h eet. S e r ie s  A'," page 1.
Hark ans\-.-ers on o th er  s h e e t ,  no marks are  to  be made on t h is  pa.per.

1 A-

2 A

5  a

ZZ

B

a

r t

±=t c
Ui.

D

D

-e>-

3  -i0= D

7 c s -
_ w !_

8 A 3 —4- D

~3~ B -O- 3 =  c E E S

10 a  =Zt 3 - ^ - 2 = l £ IZ JD

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1 8 7

iEZTIPI/S choice response sheet
EOS I'SSSOH Ij PAGE 1 (C ontinued)

11 zz zz r~&—

n f E E  3 zz tZZ

13 A - &

=g= — [_ 
3 ----- &-

izizt 
C ------------ ■

H—r
ZZ

D ■ -0’-

:p ib
14 A -d Z2ITT o D

zztzi 
_£)-----

-0 -
15. A

ZZ
ZZ -eA

Z3Z

16 A ZZ£
4 = 3 =

-u±
e — -  

17 A  =>-

TZZI
Z Z

IZ Z ^  
8  — Z - it

zz

A

IxH

ZZZZ
D ~ ~ ~ d =

! ;

18 A
= t p = t-3-Zzzg:

J—u
zT cizjz

D

19 A = P
~ r -

20 A -d~5~

- i - 4 — 1

1=r~!=?-

D
—! f—h
zp  d - P

n _J j j  -v
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f u l t i p l e  Choice Response sh e e t. S e r ie s  a , sh e e t  2.
I erB: answers on o th er  s h e e t ,  no marhs are to  be made on t h i s  paper.

22 A
nr^izz

23 a  221

b

± ± t ±

—̂ ---1 »---

:#=2 :

— |— i— !_

C  -

=Z Z ±±:c  - A

ZZ

D IT

i P 2Ia

2 4  A 3 c i
&

- tL .

D -L -t

ZZ
25 A —{•— |A

-------------------r-
B  4 -  j ' { "•’ C 2 2 - - I d -.-^zzzz

-=h &-
-&■ 7̂ — D 7='-

2 7  A  2 7 p 2
ZZ C 2 i 3 2 zzz

JL/

i Z Z - l t

-2 Z23 A " !■ » p-
r?--—

D
,-a

2 9  A  - £ Z
ZZ. 2=2p X ZZ2 -

C

3 0  A ■ ± z t ± ^ -SA-' SM-O-eZ
J ! f-

zgzsfaze -# - D

—i—i—i_
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"1 >0

MUL'TIFLS choice response sheet
for LESSOR I .  PASS 2 (C ontinued)

-J— TAJ-
~ - J -** ir f-- — j ~ -~j—^ — . I f x /  |  ii i i  0

3.1 A -H  i-  j - j — B - f - T +
——3—r

C d q = F W ~
'CZX.

-r?------ —sh-
31 A 4 - f - f - t

..................... B - j ------ 3 -

n  ... L>
. . ! ...1 . _ 1 _

- _>_E~EZ- . -Ji..--------------------j.p -'-r^ -r
33 A zp4=4=̂ == s 4±^-jl£- c 4^= 1

•O x^--y~
D

^L f i1 I

-i—F
34 a zgisLgist: b ~-cp 2 ^ ~ ? r . c ■ "J

35 A 1 st sr 3 z r r z
^— &?-

c ~4.4 -4. D 32
u~

-3 -

-3-
36 A 4 t u.-4 - - 4 -  >5 -ZEEiH F  0 =fi=t=f 1 4 4

3 7  A  - 4 - 4 .3  .—  s
-i—i

± 3 = Z 2 fc  0 sz:
22

33
3 t z tz i: :d3£

-7-1---1-! , • 1
c t—,—t-

3

i=>-
39 A-J-j

~3^
jA -3

40  A± z i ± f - ^  ■ L p f p E P p  4 - j 4 f l

D-
lE ■ e -

D-
F F p ±
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MULTIPLE RESPONSE SHEET SERIES BB, page. 1.
MaRK ALL ANSWERS ON THE OTHER SHEET, NO WRITING- ON THIS PaGE

1A

2 A =5=2

3 A

4  A = d

5 a  3 = ^

3 :
O A

7 * ^ 5

8 A = iJ =

B

)
A d

B - d

n i iz r
B = 3

B

B

i
3

v

__!_

3

e

0

3

D ZZw

— £ — H

D =22

D = ^

D =^
~7T~

D = ±

3 3

9 A ===4:

TE
10 A- 3 B

£
G

t

-Q-
D

D
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PtTJLTIPLS CHOICE RESPONSE SHEET 
"'OR LESSOR I I -  PAGE 1 ( C o n t in u e d )

11 A-as: m E E£

12 A-
o -

p" * E E E>

13 A- zz B
ZZ E D -e-

15 A=2Z

B —Q-

B

E D

D —tA-
fTT

HZ
16  a — IZ

- U -

3 Z± ZZ
D

ZZ

17 A—&
.. >

—Q
-e- &

18 A B
i s — i—i—t-

D d  ^ -d -E

19 A^s
E

B
E 3 3

20 A- EE it EE Z± EL
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kTJLl'ii'LuI .:.iL..POK:>A • Llh&T S A tiliiS  3 ,  ‘or-.ge 2 .  B ,2
a l l  *.i*. .. AAb oi. t j : l  g t k lr  ho .E iT i, o m  t h i s  ?E6e

21 2: 3

22 A-

23 A-
-£>-

i-L24 A— 2 = n

'jT ^rzr..

 ‘t—j—i

B 133

 ̂ ^ L f i r  
3 ------ 2-o>-

C— G- &

3 3,j ■ U>" -w-

■■,„  L(d

5 3

3 = 1
i-H -

tA

D

D

J■"O'
d

3
u

-4-tz

25 A~ J ^  J

z i t e z t
26 A = ^ =

'27  A=32
-^4

-4*H=4

ZZ

=£=±=S±
G -----3 =

C -44
l£

-I i-

D -42 J  A.

D -64

: t s =

-L _
_iZ

28 k = z tirzt -&■TT r-d~ D "■ 1 4J

29 A-

,= 5
-j—;—t-

30 A-— ■ a -ti-

44
B

■-I ■ !  i - H

C -K
A-

-6*-h z± D -44 3 fc it
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J 9 4

j'TIFLE CHOICE RESPONSE SHEET 
FOR LESSOR i l l ,  PACE 1

MULTIPLE RESPONSE SHEET. SERIES C ,p?ge 1.
MAKE MARKS ON TgL;j PaPER, USE CjTgER. SHEET FOR RESPĈ KSjES

C

1 A

2 A

.3  A

4  A

5  A

6  A  'F*-

r r f r -
T —7  A  _

8  A rzf-

9A 2ZZ

-4-

10 A

B
ZZ

J2

£Z

121

B

t

B - 0 - ~

-r~&-
TT

- 4 -

£
a — -  - a  "

P  r p  n -

ZZ
C

w

A

z z

- 6-

D

-6) J

D

D

ZZ

D £
ZZ

D A=ZZ

D I g

1 ZZ

D

4-  3

ZZ
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MULTIPLE CHOICE RESPONSE SHEET 
POR LESSON I I I ,  PACE 1 (Continued.)

1 1  A  —

U-

D
£

-s-
12 A

7T
IX

p-----
n.

- 0
0

• 3 -a —
T22=

-O-
IX

14 A

„t> A
. DLIL

* d b g :
$

3 - 4 1
■&-

.XL

zxxzx

EZ

f

D

D

-d-

- 0  A

1 7  A z r ^

sz

£
- I— I. xx

3

s :

c

~o~

XL

D - d i

18 A XXZ ÎXL

1 9  A  - <

B

B

—1— —t-3 3 5

-a

X

i s s t * ■* I■■ X ' J X I-

20 A
——i—r 
x p ± i ±

-4—t-
^ x r S i
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IvUJLi'iPIi, ii&bBOk&E bKiiii'T BiirilES 0 , ’-jage 2

4 -4
. — ! . . . _ )  L

2 1  A

22 A - 4 -&F5-

Ff
ZZT3
-h-t-

f--- O23 A --4-©  
—

26
T

£

—3 —,

27 A 33

z ± u
B

t — r

=4
a  —

■Cf-
3 3

£
jSI
■+-

: . p z zr> « 77"

r; z iP ± r !
*y—

C

t .

~d~

c =P4

z z

"02

D -Q~

2Z

? £

D - 4 ©
~C>---

3 t

D

D

3 £

B _*z

28 A —H-£
~z

29 A

30 a

B Z

-----
-  r  ■ !■
—i-----*---

-0 -r-

,3-

£>.

o '—■=*-
J

, . ,  .

-©-J-4 -

c =IF j 3 r r

C -f z z z £ £

V

z z
D ^-ZZ

* = F

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



3 9  A  - 0 -? -  i n -

4 0  A
-xrp- z i zzf?

0- D
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1GTLTIPL3 CFO ICE EESPCISS SHEET 
FOR LESS 01 IV , PAGE I  ( C o n t in u e d )

11  A - a D £

r
13 A —y-

. . .

l^ f A

3

-y-

- yA_

D

D

D

d ?

15 A -y-

" p ± ;  
3 —y i m D

16 A — p r a ~- c r y —

17 A -y-

s  n r ;j~ y ~  • 
- z r ^ —

-y-

c = d Z Z ±1

-€h
y-

D = 1;:^ O
~ w —

-S-

V -
18 A B -y- u~

ZZ1
p - y -

£ D
~@~n—~

19 Aa 3 3 c =fcq± D ■e-rz

fla..
'«5>

'ST'-.

±5
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.TIPL2 CHOICE RESPONSE SHEET FOR 
LBS SO'1'! IV, PAGE 2

LULTi- La .LHaaT oERI^b D t>ar;e 2 \jsL

21 A T C4~Zt 5 : pz

3 £

A
D

D

, - s

i

k

23 Aa tz£
<0  ■:

R Z Z t± - c H f z f
c _ _  LL 1 o -  ■

z ^ q = + :
24 A —  ■

-iO-
2Z D E G

25 A

26 A

27 A

■=H—I

- .  i) ■•:
iJ

.

f

3
t

D _

1

f R i f c g

Z ^ p = ^
f t tr j r p

17 '! 1—r
28 A   ^  e?-^-

4—

z£
z t z t z i
-AL-&--T: :2 = £ =

- € ^ h r t  
d r z= = z± 3 ±

-4--- ,---------

- ̂ - r -  »—j- 
29 A ---• ?• O

-4—

3
j= P |---r—[- f~. 

C ^ ± J ± ± L
H , h-

D

30 A i = i = f
—T—“07“ -S?-

P = £
D J ■V .O-
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K'TLTIFLE CH0IC2 RESPONSE SHEET 
j’OR "LESSOR IV, PAGE 2 (C ontinued)

-&-TT

±ZZI c = 3

-H2-
32 A -72—— — 3 —ai O -;yj-

c
± J ± .

zz
-p

j !~

D

21 °  <>■ ~ ' " j

-+ -
HZ

..sJUS-
';

-

34" t f f
35 A - j±

z t ■PP-j-S C

3 —
T t

it

-e—̂ zz
t

C -a -g z zx i
- r f P

AT

.G4--—

- a -

D
T ^ z z

36 A
or~.
_ j _ 3 ^rticzEzr: c zzr-zrzztzzf = p r z R . D S ?

ZZ a -

3 7  A
- a - zz —SZ.—f j—a- ~ i~ t-. r ■ J.. D gEz z i = 2

EG

38
- f -  P"v~'"T Z"[1 1< ■■ - r

zzczizx
39 a —1̂

- j j _ z z zZ 2 Z  c  -
9—rPJ- T T ZZ

| ; ’ * r  i '  . I

E±3BSzB ^ g S S g Z Z g t^ : . c - 5 ± 3 Z Z _

D
i PI r-

. * L . . .P .

B - p j P g

4 0  A
.o a a -P -
I 1

3 --'j±P=1m t t
iA_ a -

D P K
-L

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



202

'I PL'S CSC ICS RESPONSE SHEET 
••OH LESSOR V, PAGE 1

T '\ .  -1 -  .. T T , / T.v.

ZZ

ZZ

4 A

* 'J 
&—

A =P-

6 A

7A
f t

8 A~

i

10 A
~ ~ T

f "

0, T/A 0 7r

r
a z s r i t :

B
3~

3 £

B

B = f
-3-

E E

f t

TT

zz:

'•>• s f  -LET. SERIES S ,p age 1

ff=

c —&■
t - p

tB-

f
r-

G —j-A - 
~d~^~
Z>ZZ—

f =

¥ f

D

z

D

D

D

ZZ
zz:

ZZXl

D = 3

D =jl

D
 ......... I . . .  . ¥
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TOPIPTJ? 0HCIC3 RESPONSE SHEET 
LESSON V, PAGE 1 ( C o n t in u e d )

205

12 A ——2.

13 A

B
j ±

B = 3 t

-=>-

------

-----
rj-i

i

it
“7^

iO_.

L6

~!— H -a

B E F H

1 9  a  = 2 :
rr^ -

B zz<3-

20 A 15

5L

Z2

1

D 3 :

-s*-

e

-s?-c

D -1 - ^
— r
-f9-

D
s>-

0 =1=

£D 1-  O

ZZ - a -

D

zprzx i;tz 
C —EZ-rf-ig- CEr

D = ± Z t £

£ CJ
1 >
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■ m_ TpT-B OHO IC S RESPONSE SHEET 
FOR IE S39'?* ¥ ,  PAGE 2

h*q  oJmJ i.« '0 '»<C % C7 4 — ■ E2

21 A

22 A

■I B
-r a-j ■:> v. a -

- t —i

D

D

3-T T t-

o'

a -
23 A - F

24 A

25 A

26 A

. . L .

1

-p-

  a2

= R
-d_

:X ]= = p ^ :  
B - ^ L j . , -j-2

TT?“
X

& -

±
-Q.___

a -

j-i.
D

=g=p
i

D  4 = p

27 A
ZZ P -

-& ~
-a -

* 4 2 - B ~ Z

j y ---------------------------

! ^
L t i ±

p a
j

23 A

(: 1- i s >-.m :-------
- q -  • ?

L i _ j - 4 -

—>— — ------------

I

a
29 A -a -

30 A = ^ 2
— I—i—*----4—iT3— r g~rr  — r

EX
=3=

J X

-LEX

EiS 21

D
f

r p r t d r q :  
D - U d  :.j
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SStis$e.*„

ppŝ ifS'-$|.̂> >£ \2t ):’ 3tf-i

y g ' u # '

■*-~s~f-+~.
’“f T I t

# JT r  •
~l 5 T f ? > ...■—. - f - f - f  a ; ---- *-C~v # It ^  <S>\ p <» -. * 1

VwÛcelfô  b w * !  iyt*l>i*efbtrife/fe. basses.
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