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Abstract:
Research to support the claim that manuscript more nearly resembles the print in books was not found.
The four general questions to be answered in this study were: (a) if there was a difference between
scores for matching handwritten manuscript, cursive, italic and D'Nealian style letters to typeset, as
measured by a Matching Letter Styles Test; (b) if there was a difference between scores for reading
typeset and handwritten manuscript, cursive, italic, and D'Nealian letters from flash cards? (c) if there
were main effect differences between reading and matching scores; and (d) if there were main effect
differences between reading and matching scores for manuscript, cursive, italic, and D'Nealian.

An investigation was conducted in 1984, with a group of 69 kindergarten students from four
elementary schools in Great Falls, Montana. Students were asked? (a) to match typeset distractors to
small letters b, d, g, l, m, n, p, q, u, and v handwritten in manuscript, cursive, italic, and D'Nealian
using a Matching Letter Styles Test, (b) to read the same small letters from flash cards reproduced in
typeset and the handwritten in the same four styles, and (c) to write b and d like the models of the four
styles tested.

A post-test-only design for repeated measurement with the independent variable of style was used.
Statistical analyses to test the hypotheses were significant at the <.01 level. Mean scores for the
students were significantly higher for matching italic and manuscript style to typeset than for matching
D'Nealian and cursive. Mean scores for D'Nealian were significantly higher than for cursive. Mean
scores for reading typeset, manuscript, italic, and D'Nealian were significantly higher than for reading
cursive. Mean scores for matching were significantly higher than for reading. Students wrote more
manuscript, italic, and D'Nealian letters b and d like the model than they wrote cursive.

By analyses of the data in this study, it was shown that cursive was harder to match, harder to read, and
harder to write. The results of this study, the review of the literature, and observation lead the author to
conclude that italic would be the best style of handwriting to teach. 
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ABSTRACT

R e s e a r c h , t o  s u p p o r t  t h e  c l a i m  t h a t  m a n u s c r i p t  more  
n e a r l y  r e s e m b l e s  t h e  p r i n t  i n  b o o k s  was n o t  f o u n d .  The 
f o u r  g e n e r a l  q u e s t i o n s  t o  be  a n s w e r e d  i n  t h i s  s t u d y  were :  
( a)  i f  t h e r e  was a d i f f e r e n c e  b e t w e e n  s c o r e s  f o r  mat ch ing  
h a n d w r i t t e n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c  and D1N e a l i a n  s t y l e  
l e t t e r s  t o  t y p e s e t ,  a s  measu red  by a Matching  L e t t e r  S t y l e s  
T e s t ;  (b) i f  t h e r e  was a d i f f e r e n c e  be tween s c o r e s  f o r  reading 
t y p e s e t  and  h a n d w r i t t e n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and  
D ' N e a l i a n  l e t t e r s  f r om  f l a s h  c a r d s ?  (c) i f  t h e r e  were main 
e f f e c t  d i f f e r e n c e s  b e t w e e n  r e a d i n g  and m a t c h i n g  s c o r e s ;  
and (d) i f  t h e r e  were  main e f f e c t  d i f f e r e n c e s  be tween  r e a d i n g  
a n d  m a t c h i n g  s c o r e s  f o r  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and 
D ' N e a l i a n .

An i n v e s t i g a t i o n  was c o n d u c t e d  i n  1 9 8 4 ,  w i t h  a g r ou p  
o f  69 k i n d e r g a r t e n  s t u d e n t s  f r o m  f o u r  e l e m e n t a r y  s c h o o l s  
i n  G r e a t  F a l l s ,  Montana.  S t u d e n t s  were asked? (a) t o  match 
t y p e s e t  d i s t r a c t o r s  t o  s m a l l  l e t t e r s  h ,  d', a ,  I ,  m, n ,  E,  
3 ,  Jif a n d  y  h a n d w r i t t e n  i n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  
and  D ' N e a l i a n  u s i n g  a  M a t c h i n g  L e t t e r  S t y l e s  T e s t ,  (b) t o  
r e a d  t h e  s a m e  s m a l l  l e t t e r s  f r om  f l a s h  c a r d s  r e p r o d u c e d  
i n  t y p e s e t  a n d  t h e  h a n d w r i t t e n  i n  t h e  same f o u r  s t y l e s ,  
and  ( c)  t o  w r i t e  h. and  £  l i k e  t h e  models o f  t h e  f o u r  s t y l e s  
t e s t e d .

A p o s t - t e s t - o n l y  d e s i g n  f o r  r e p e a t e d  measurement  w i t h  
t h e  i n d e p e n d e n t  v a r i a b l e  o f  s t y l e  was u s e d .  S t a t i s t i c a l  
a n a l y s e s  t o  t e s t  t h e  h y p o t h e s e s  we r e  s i g n i f i c a n t  a t  t h e  
< . 0 1  l e v e l .  Mean, s c o r e s  f o r  t h e  s t u d e n t s  were  s i g n i f i c a n t l y  
h i g h e r  f o r  m a t c h i n g  i t a l i c  and  m a n u s c r i p t  s t y l e  t o  t y p e s e t  
t h a n  f o r  m a t c h i n g  D ' N e a l i a n  and  c u r s i v e .  Mean s c o r e s  f o r  
D ' N e a l i a n  w e r e  s i g n i f i c a n t l y  h i g h e r  t h a n  f o r  c u r s i v e .  Mean 
s c o r e s  f o r  r e a d i n g  t y p e s e t ,  m a n u s c r i p t ,  i t a l i c ,  and D ' N e a l i a n  
w e r e  s i g n i f i c a n t l y  h i g h e r  t h a n  f o r  r e a d i n g  c u r s i v e .  Mean 
s c o r e s  f o r  ma t ch in g  were  s i g n i f i c a n t l y  h igher  t han  fo r  r eading.  
S t u d e n t s  w r o t e  more m a n u s c r i p t ,  i t a l i c ,  and D ' N e a l i a n  l e t t e r s  
b  and d  l i k e  t h e  model  t h a n  t h e y  w r o t e  c u r s i v e .

By a n a l y s e s  o f  t h e  d a t a  i n  t h i s  s t u d y ,  i t  was shown 
t h a t  c u r s i v e  was ha rd e r ,  t o  ma tch ,  h a r d e r  t o  r e a d ,  and h a r d e r  
t o  w r i t e .  The  r e s u l t s  o f  t h i s  s t u d y ,  t h e  r e v i e w  o f  t h e  
l i t e r a t u r e ,  a n d  o b s e r v a t i o n  l e a d  t h e  a u t h o r  t o  c o n c l u d e  
t h a t  i t a l i c  would be t h e  b e s t  s t y l e  o f  h a n d w r i t i n g  t o  t e a c h .
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CHAPTER I 

INTRODUCTION

O v e r  t h e  p a s t  s e v e r a l  d e c a d e s  one  o f  t h e  p e r v a s i v e  

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

h a n d w r i t i n g  t o  t e a c h .  C u r r e n t l y  i n  t h e  U n i t e d  S t a t e s , 

by g e n e r a l  c l a s s i f i c a t i o n ,  f o u r . s t y l e s  a r e  b e i n g  t a u g h t -  

- m a n u s c r i p t , c u r s i v e ,  i t a l i c ,  and  b ' N e a l i a n .  The e x t e n t  

t o  w h i c h  t h e s e  s t y l e s  a r e  t a u g h t  m u s t  be c o n j e c t u r e d  f rom 

e a r l i e r  s u r v e y s .  These  s u r v e y s  i n d i c a t e d  t h a t  t h e  m a j o r i t y  

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

made a t r a n s i t i o n  t o  c u r s i v e  b e f o r e  g r a d e  f ou , r . ( Freeman,  

1946;  H e r r i c k , 1963;  P o l k i n g h o r n e ,  1946 ) .

E d u c a to r s  a t t e m p t i n g  t o  s e l e c t  a s t y l e  f o r  h a n d w r i t i n g  

i n s t r u c t i o n ,  ba se d  on r e s e a r c h  e v id e n c e ,  w i l l  f i n d  c o n f l i c t i n g  

r e p o r t s .  T u r n e r  ( 1930 )  and  F r e em a n  (1936) f ound  ev id en ce  

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

T e m p l i n  (1960 )  and  G r o f f  ( 1 9 6 1 ) ,  u s i n g  a d u l t  p o p u l a t i o n s ,  

f o u n d  t h a t  a f e e l i n g  f o r  t h e  q u a l i t y  and  l e g i b i l i t y  o f  

o n e  s t y l e  o f  w r i t i n g  and  a p r e f e r e n c e  f o r  i t s  u s e  we r e  

r e l a t e d  t o  t h e  s e x  o f  an i n d i v i d u a l .  S t u d i e s  by DiSpigno 

( 1 9 7 8 ) ,  Lehman ( 1 9 7 6 ) ,  and  Thomson (1954)  c l a i m e d  i t a l i c  

t o  be  s u p e r i o r  i n  b o t h  s p e e d  and  l e g i b i l i t y .  S t u d i e s  by
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F r e e m a n  ( 1936  ) f H i l d r e t h  (1945)  , R e e d e r  ( 1930)  , T u r n e r  

(1930) , and Washburn and Morphe t t  (1937) found l i t t l e  evidence 

t o  s u p p o r t  t h e  s p e e d - s u p e r i o r i t y  o f  c u r s i v e  ove r  m a n u s c r i p t .

The a u t h o r  f e e l s  t h e  s e l e c t i o n  o f  a s t y l e  o f  handwri t ing 

sh ou ld  be ba sed  on sound i n s t r u c t i o n a l  t h e o r y ,  the- l e g i b i l i t y  

a n d  s p e e d  w i t h  w h i c h  t h e  s t y l e  c a n  be  w r i t t e n , and e a s e  

w i t h  w h i c h  t h e  b e g i n n i n g ,  r e a d e r  c a n  a s s o c i a t e  t y p e s e t  and 

h a n d w r i t t e n  l e t t e r s .  R e a d i n g  and  w r i t i n g  a r e  b o t h  forms 

o f  l an gu ag e  e x p r e s s e d  w i t h  t h e  same s e t  o f  phonemic e l e men t s  

r e p r e s e n t e d  by t h e  same s e t  o f  g r a p h i c  sy m b o l s , t h e  ABC's,  

o r  a l p h a b e t .  W h i l e  r e a d i n g  i s  t h e  v i s u a l  decod i ng  o f  t h e  

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

o f  t h e  same g r a p h i c  symbols  t h a t  a r e  t h e n  v i s u a l l y  perce ived .  

R e a d i n g  and  w r i t i n g  a r e  t h e  c o u n t e r p a r t s  o f  l i s t e n i n g  and 

s p e a k i n g .

In  a c o u r s e  i n  t h e  t e a c h i n g  o f  l angua ge  a r t s .  Dr. Elnora 

Old C o y o t e  u s e d  t h e  f o l l o w i n g  d i ag ram (based  on W i lk in so n ,  

1 9 7 1 )  t o  e x p r e s s  t h e  i n t e r r e l a t i o n s h i p s  o f  t h e  l a n g u a g e  

a r t s .

Or a l  communica t i on

R e c e p t i v e  S k i l l s P r o d u c t i v e  S k i l l s

\>  O  =  V  i  n r ,
I  •  v- JlJ  I  S  TL G i l  I  n y

f /  “ *  (
W r i t t e n  Communicat ion 3 Reading ^ 7 7 % W r i t i n g  

& S p e l l i n g

The  m a j o r i t y  o f  s t u d i e s  s eems  t o  s u p p o r t  t h e  v i e w  

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

c l o s e l y  i n t e r r e l a t e d .  L i s t e n i n g  i s  c l o s e l y  r e l a t e d  t o
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r e a d i n g  c o m p r e h e n s i o n .  L i s t e n i n g  and r e a d i n g  comprehens ion  

a r e  r e c e p t i v e  s k i l l s .  Speaking  i s  c l o s e l y  r e l a t e d  to  wr i t i ng  

and s p e l l i n g .  Speak ing  and w r i t i n g  and s p e l l i n g  a r e  p roduct ive  

s k i l l s .  L i s t e n i n g  i s  r e l a t e d  t o  s p e a k i n g .  L i s t e n i n g  and 

s p e a k i n g  a r e  u sed  f o r  o r a l  communica t i on .  Reading i s  r e l a t e d  

t o  w r i t i n g  and  s p e l l i n g .  Reading  and w r i t i n g  and s p e l l i n g  

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

t o  speak  ab o u t  a s i n g l e  1 language s k i l l 1, we can,  ne ve r t h e l e s s ,  

r e c o g n i z e  t h e  i n t e r r e l a t i o n s h i p  o f  s p e a k i n g ,  l i s t e n i n g ,  

r e a d i n g ,  and w r i t i n g  and s p e l l i n g .  Wi lk in son  (1971) s t a t e d ,  

" T h e y  may b e  c l o s e r  t h a n  we t h i n k ; a f t e r  a l l ,  h a n d l i n g  

a pen  i s  n o t  a l i n g u i s t i c  s k i l l ,  and y e t  l a c k  o f  t h a t  s k i l l  

may e a s i l y  i n h i b i t  t h e  f l u e n c y  on paper  o f  a good s p e l l e r "  

(p .  11 6 ) .

W r i t e r s  o f  c u r r e n t  b o o k s  on t e a c h i n g  o f  l angu ag e  a r t s  

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

i s  t h a t  i t  more  n e a r l y  r e s e m b l e s  t h e  p r i n t  i n  books ;  s o ,  

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

P f  t h e  a l p h a b e t  f o r  r e a d i n g  and w r i t i n g  (Anderson and Lapp,  

19 7 9 ; C o o d y  a n d  N e l s o n ,  198 2 ;  D e h a v e n ,  1 9 79 ;  H e n n i n g s ,  

1982 ;  M a r c u s ,  1977;  Nor ton ,  1980;  P e t t y ,  P e t t y  and Beck ing ,  

1981;  Rubin ,  1975;  Savage ,  19 77 ) .

The a b i l i t y  o f  young  c h i l d r e n  t o  r e c o g n i z e  d i f f e r e n t  

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

o f  t h e  Roman a l p h a b e t ,  was c h a l l e n g e d  by Hay (1965) . Hay 

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

a d m i t t e d .  Lehman (1976)  c l a i m e d  t h a t  m a n u s c r i p t  m o d e l s
i

d i d  n o t  s u p p o r t  t h e  c h i l d ' s  e a r l y  e x p e r i e n c e  w i t h  p r i n t  

i n  b o o k s  and  t h a t  t h e  l a c k  o f  un iq ue  d e s i g n  f e a t u r e s  c aused  

c o n f u s i o n  and  f r e q u e n t  r e v e r s a l s . He f e l t  t h a t  c h i l d r e n  

had  a b e t t e r  c h a n c e  o f  a s s o c i a t i n g  h a n d w r i t i n g  models  w i t h  

p a s t  r e a d i n g  e x p e r i e n c e  i f  t h e i r  h a n d w r i t i n g '  model s  were 

i t a l i c  l e t t e r s ,  b e c a u s e  Roman t y p e s e t ,  and  i t s  s l a n t e d  

v e r s i o n  i t a l i c ,  i s  ou r  u n i v e r s a l  v i s u a l  format  f o r  pub l i sh ing .

One o f  t h e  s u g g e s t i o n s  f o r  r e s e a r c h  on h a n d w r i t i n g  

by Horn (1962)  was t h a t  t h e r e  was a need f o r  more ev ide nce  

on t h e  r e a d a b i l i t y  o f  v a r i o u s  s t y l e s  o f  w r i t i n g .  No s t u d i e s  

w e r e  f o u n d  t h a t  i n d i c a t e :  (a)  t h a t  t h e  you ng  c h i l d  c an  

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

a n o t h e r , o r  ( b) t h a t , f o r  t h e  young  c h i l d ,  o ne  s t y l e  o f  

h a n d w r i t i n g  more n e a r l y  r e s em b l e s  t h e  p r i n t  i n  books .

Pu rpo s e  o f  t h i s  Study

The p u r p o s e  o f  t h e  i n v e s t i g a t o r  was t o  s t u d y  t he  fol low­

i n g :  ( a )  t h e  a b i l i t y  o f  k i n d e r g a r t e n  c h i l d r e n  t o  m a t c h  

h a n d w r i t t e n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and  D1N e a l i a n  

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

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

and  D' N e a l i a n  l e t t e r s ,  and (c) t h e  r e l a t i o n s h i p  o f  r e a d i n g  

a n d  m a t c h i n g  a b i l i t y .  T h i s  s t u d y  was c o n d u c t e d  i n  t h e  

1 9 8 3 - 8 4  a c a d e m i c  y e a r  w i t h  t h e  p a r t i c i p a t i o n  o f  k i n d e r -
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g a r t e n  s t u d e n t s  i n  f o u r  c l a s s e s  f r o m  d i f f e r e n t  e l e m e n t a r y  

s c h o o l s  i n  G r e a t  F a l l s , Montana.

Im p or t an ce  o f  t h e  Study

Ha ndw r i t i n g  i s  a b a s i c  s k i l l  and ,  t o g e t h e r  wi th  r eading,  

i s  u n i v e r s a l l y  r e c o g n i z e d  a s  a f undamenta l  a spec t  of  l i t e r a c y .  

H u i t t  (1972) c o n c l u d e d ,

A r e v i e w  o f  t h e  p u b l i s h e d  r e s e a r c h  on h a n d w r i t i n g  
f o r c e s  a nod o f  ag reemen t  w i th  Pose Lamb's s t a tement  

' t h a t  1 h a n d w r i t i n g  i s  u n d e r s t r e s s e d ,  u n d e r v a l u e d ,
a n d  p o o r l y  t a u g h t . 1 A l t h o u g h  mo s t  o t h e r  a r e a s  . 
o f  i n s t r u c t i o n  h a v e  u n d e r g o n e  much r e t h i n k i n g  
d u r i n g  t h e  p a s t  two o r  t h r e e  d e c a d e s ,  h a n d w r i t i n g  
i n s t r u c t i o n  ha s  seemed t o  remain r e l a t i v e l y  untouched 
and unchanged .  (p .  219)

>

S u r v e y s  o f  t h e  r e s e a r c h  and  l i t e r a t u r e  r e l a t e d  t o  

h a n d w r i t i n g  h a v e  b e e n  r e p o r t e d  by Ande rsen  (1965) ,. Askov, .  

O t t o , ASkov ( 1 9 7 0 ) ,  H e r r i c k  ( 1 9 6 0 ) ,  Horn ( 1 96 2 ) ,  Ot to  and 

Anderson (1 9 6 9 ) ,  Peck ,  Askov, F a i r c h i l d  ( 19 80 ) ,  P e t t y  (1966),  

and  S ha ne  and  Mu l r y  ( 1 9 6 3 ) .  The r e s e a r c h  w h i c h  migh t  be 

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

a s  t o  which s t y l e  o f  h a n d w r i t i n g  t o  t each .  I t  i s  t he  a u th o r ' s  

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

i s  o f  t h e  n a t u r e  o f  o p i n i o n s .

A f u n d a m e n t a l  i s s u e  t h a t  h a s  n o t  b e e n  a d d r e s s e d  i n  

t h e  l i t e r a t u r e  i s  w h e t h e r  o r  n o t  one  s t y l e  o f  h a n d w r i t i n g  

i s  m o r e  e a s i l y  r e c o g n i z e d  by  t h e  young  c h i l d .  I n  t h e i r  

s t u d y .  P l a t t e r  and Woes t eho f f  (1967) i n v e s t i g a t e d  t h e  d e g re e  

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

t o  c u r s i v e .  I n  t h e  i n v e s t i g a t i o n  t h e  a u t h o r  f o c u s e d  on
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g r a d e  o n e , w h e r e  o n l y  m a n u s c r i p t " w r i t i n g  was t y p i c a l l y  

u s e d ;  g r a d e  t h r e e , w he r e  i n  t h e  s u r v e y s  i t  was i n d i c a t e d  

t h e  t r a n s i t i o n  i n  h a n d w r i t i n g  was g e n e r a l l y  made; and g r a d e  

f i v e , w h e r e  c h i l d r e n  had  u s u a l l y ' r e c e i v e d  i n s t r u c t i o n  i n  

c u r s i v e  w r i t i n g  f o r  a t  l e a s t  one year> The Word R e c o g n i t i o n  

T e s t  o f  G a t e s  P r i m a r y  R e a d i n g  T e s t , Forms I .  and  2 ,  was 

a d m i n i s t e r e d  t o  25 f i r s t - g r a d e  s t u d e n t s .  The e n t i r e  Ga tes  

R e a d i n g  S u r v e y  T e s t  Forms I  and  2 w e r e  a d m i n i s t e r e d  t o  

t h e  40 t h i r d - g r a d e  and 45 f i f t h - g r a d e  s t u d e n t s .  The p r i n t e d  

Fo rm I  o f  e a c h  o f  t h o s e  t e s t s  was r e p r o d u c e d  i n  c u r s i v e  

h a n d w r i t i n g . Each  f o r m  o f  t h e  t e s t  was a d m i n i s t e r e d  i n  

a s i n g l e  s e s s i o n .  O n e - h a l f  o f  t h e  s t u d e n t s  i n  e ach  g r ad e  

l e v e l  g r o u p  r e c e i v e d  t h e  c u r s i v e  fo rm  f i r s t , w h i l e  t h e  

o t h e r  h a l f  was g i v e n  t h e  p r i n t e d  fo r m  i n i t i a l l y .  C o e f ­

f i c i e n t s  o f  c o r r e l a t i o n  w e r e  o b t a i n e d  b e t w e e n  t h e  s c o r e s  

on t h e  p r i n t e d  and c u r s i v e  w r i t t e n  forms o f  t h e  Gates Reading 

T e s t s  u s i n g  C h i - s q u a r e  v a l u e s .  The c o r r e l a t i o n s  be tween 

s c o r e s  on t h e  p r i n t e d  and  c u r s i v e  w r i t t e n  f o r m s  o f  t h e  

G a t e s  R e a d i n g  T e s t s  w e r e :  . 7 9 ,  . 8 3 ,  . 90  f o r  g r a d e s  one ,  

t h r e e ,  a n d  f i v e ,  r e s p e c t i v e l y .  I t  wou ld  a p p e a r  t h a t  a 

p ronounced  r e l a t i o n s h i p  e x i s t e d  be tween  t h e  s t u d e n t s '  a b i l i t y  

t o  r e a d  p r i n t  and c u r s i v e  s t y l e  w r i t i n g .

Two c o n f l i c t i n g  s t u d i e s  on t h e  s t y l e  o f  h a n d w r i t i n g  

t a u g h t  and  t h e  r e l a t i o n  t o  r e a d i n g  p e r f o r m anc e  were  found .  

A u t h o r s  r e p e a t e d l y  r e f e r  t o  a 1931 s t u d y  o f  V o o r h i s .  These 

a u t h o r s  r e p o r t  t h a t  t h e  use  o f  m a n u s c r i p t  w r i t i n g  i n  g r a d e
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one  d e f i n i t e l y  h a s t e n e d  t h e  growth,  o f  t h e  a b i l i t y  t o  r e a d .  

The  p r e s e n t  r e s e a r c h e r  was u n s u c c e s s f u l  i n  o b t a i n i n g  a 

cop y  o f  t h e  s t u d y  by V o o r h i s , b u t  f ound  i t  c i t e d  as e a r l y  

a s  1936 by Conard.

I n  a. l a t e r  s t u d y , E a r l y , N e l s o n , K l e b e r f T r e e g o o b , 

H u f f m a n  and  C a s s  ( 1976)  i n v e s t i g a t e d  t h e  u s e  o f  c u r s i v e  

w r i t i n g  i n  f i r s t  g r a d e .  One c l a s s  o f  27 f i r s t  g r a d e r s  

( t h e  e x p e r i m e n t a l  group)  was t augh t  cu rs i ve  w r i t i n g  i n t e g r a t i n g  

a l l  r e l e v a n t  m o d a l i t i e s  ( v i s u a l , a u d i t o r y i' v o c a l ,  m o t o r , 

t a c t u a l , and k i n e s t h e t i c ) . Ano the r  c l a s s  o f  21 f i r s t  graders  

( t h e  c o n t r o l  group) was t augh t  manuscr ipt  wr i t i ng  by t r a d i t i o n a l  

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

s t r o n g l y  s u g g e s t i v e  t h a t  c e r t a i n  f a c t o r s  in  i n i t i a l l y  teaching  

m a n u s c r i p t  w r i t i n g  t o  c h i l d r e n  must  be r eexamined  i n . l i g h t

o f  t h e  d a t a "  Cp.7 3 )  . I n  t h i s  s t u d y ,  i t  was r e p o r t e d  t h a t
'

t h e  u s e  o f  c u r s i v e  w r i t i n g :  (a)  d i d  n o t  a d v e r s e l y  a f f e c t  

t h e  c h i l d ' s  r e a d i n g  o r  s p e l l i n g  p e r f o r m a n c e , (b)  r educed  

t h e  number  o f  r e v e r s a l  and  t r a n s p o s i t i o n  e r r o r s ,  and (c) 

i n c r e a s e d  t h e  l e v e l  o f  a ch i ev em en t  i n  s p e l l i n g .

E a r l y  e t  a l .  (1976) a d v o c a t e d  t h e  use  o f  c u r s i v e  wr i t i ng  

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

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

m a n u s c r i p t  w r i t i n g  i n i t i a l l y  may depend  more on t r a d i t i o n  

t h a n  on s c i e n t i f i c  e v id e n ce "  (p .  7 3 ) .  They d i d  n o t  s u g g e s t  

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

o r  t r a d i t i o n a l  methods could have accounted fo r  t he  d i f f e r e n c e s .



8

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

The r e s e a r c h  t o  s u p p o r t  c ho os i ng  m a n u s c r i p t ,  c u r s i v e ,  

o r  i t a l i c  h a n d w r i t i n g . ,  b a s e d  on s p e e d  and  l e g i b i l i t y ,  i s  

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

s u g g e s t i o n s  t o  t e a c h  D1 N e a l i a n , a  modi f i ed  manus c r ip t / cu r s i ve .  

The  a u t h o r ,  f e e l s  a r e l a t i o n s h i p  o f  h a n d w r i t i n g  s t y l e  t o  

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

d e c i d i n g  which  s t y l e  o f  h a n d w r i t i n g  t o  t e a c h  ba sed  on wr i t i ng  

e f f i c i e n c y .  The r e l a t i o n s h i p  o f  r e a d i n g  and  w r i t i n g  and 

s p e l l i n g  n e c e s s i t a t e  e s t a b l i s h i n g  t h e  s t y l e  t h a t  most  e a s i l y  

t r a n s f e r s  f r o m  on e  t o  t h e  o t h e r . R e s e a r c h  was n o t  found 

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

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

t h e  r e s u l t s  o f  t h e  p r e s e n t  s t u d y  t h a t  r e l a t i o n s h i p  h a s  

been  f u r t h e r  e s t a b l i s h e d .

I f  c h i l d r e n  a r e  a b l e  t o  read and match l e t t e r s  independent  

o f  t h e  s t y l e  i n  which  t h e y  a re  w r i t t e n ,  i t  would seem a t t e n t i o n  

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

f a s t ,  l e g i b l e  w r i t i n g  and de t e rm in in g ,  a s t y l e  f o r  handwri t ing 

i n s t r u c t i o n  ba se d  on t h o s e  a t t r i b u t e s . Conard (1936) s t a t e d ,  

"The a im of. a l l  h a n d w r i t i n g  i n s t r u c t i o n  i s  t o  d e v e l o p  s k i l l  

s o  t h a t  t h e  e x p r e s s i o n  o f  t h o u g h t  and i d e a s  may be r e c o r d e d  

i n  an e a s y ,  f l u e n t ,  and  l e g i b l e  f o rm  f o r  o t h e r s  t o  r ead"  

( p .  4 ) .  C h o o s i n g  t h e  s t y l e  o f  h a n d w r i t i n g  t h a t  would b e s t  

f a c i l i t a t e  t h e  a i m  i s  t h e  d i l e m ma  w i t h  w h i c h  e d u c a t o r s  

a r e  f a c e d .
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G en e ra l  Qu es t i ons ,  t o  be Answered

1.  I s  t h e r e  a d i f f e r e n c e '  be tween  k i n d e r g a r t e n  s t u de n t s '  

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

and D1N e a l i a n  l e t t e r  s t y l e s  t o  t y p e s e t ?

2 .  I s  t h e r e  a d i f f e r e n c e  be tween k i n d e r g a r t e n  s t u d e n t s '  

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

i n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  a n d .D 'N ea l i a n ?

3.  Are t h e r e  main e f f e c t  d i f f e r en c e s  between k inderga r ten  

s t u d e n t s '  r e a d i n g  and ma tch ing  s c o r e s ?

4 .  Are t h e r e  main e f f e c t  d i f f e r e n c e s  between k indergar ten  

s t u d e n t s '  r e a d i n g  and ma tch ing  s c o r e s  f or  manuscr ip t ,  cu r s i ve ,  

i t a l i c ,  and D ' N e a l i a n  l e t t e r s ?

Summary

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

be  t a u g h t  t o  b e s t  m e e t  t h e  needs  o f  s t u d e n t s  ha s  p e r s i s t e d  

f o r  s e v e r a l  d e c a d e s . C u r s i v e  w r i t i n g  was t a u g h t  f o r  about  

s e v e n t y  y e a r s ,  u n t i l  m a n u s c r i p t  was i n t r o d u c e d  f rom England 

ab o u t  1921.  C u r r e n t l y ,  a u t h o r s  o f  books on t e a c h i n g  language 

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

i t a l i c ,  o r  D ' N e a l i a n .  The r e s e a r c h  e v i d e n c e  f o r  mak ing  

a c h o i c e  b a s e d  on t h e  s p e e d  and  l e g i b i l i t y  w i t h  which t h e  

s t y l e  c a n . b e  w r i t t e n  i s  c o n f l i c t i n g .

S i n ce  r e a d i n g  and w r i t i n g  a r e  b o t h  symb o l i c  r e p r e s e n t ­

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

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

r e s e m b l a n c e  t o  t h e  p r i n t  i n  books  as  a r e a s o n  f o r  t e a c h i n g  

i t ,  e v i d e n c e  was n o t  f o u n d  t o  i n d i c a t e  t h a t  a r e s emb lance  

e x i s t s  a n d / o r  m a t t e r s  t o  t h e  young  l e a r n e r .  S t u d i e s  used  

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

a , v a r i e t y  o f  s t y l e s  were  n o t  f ound .

The p u r p o se  o f  t h e  a u t h o r  Of t h i s  s tudy was to  i n v e s t i ­

g a t e  k i n d e r g a r t e n  c h i l d r e n ' s  a b i l i t y  t o  r e a d  and  m a t ch  

h a n d w r i t t e n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and  D ' N e a l l a n  

s t y l e  l e t t e r s  t o  t y p e s e t .  The r e s u l t s  o f  t h i s  i n v e s t i ­

g a t i o n  may have  i m p o r t a n t  i m p l i c a t i o n s  i n  s e l e c t i n g  a s t y l e  

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

REVIEW OF THE LITERATURE

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

l i t e r a t u r e  d i r e c t l y  r e l a t e d  t o  t h e  s t u d y .  No r e s e a r c h  

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

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

o f  t h i s  s t u d y  was t o  i n v e s t i g a t e  k i n d e r g a r t e n  c h i l d r e n ' s  

a b i l i t y  t o  r e a d  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and D1N e a l i a n  

s t y l e  l e t t e r s  and  t o  m a t c h  h a n d w r i t t e n  l e t t e r s  i n  t h e  same 

s t y l e s  t o  t y p e s e t .  The r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  would 

i n d i c a t e  i f  m a n u s c r i p t  d i d  more  n e a r l y  r e s em b l e  t h e  p r i n t  

i n  books f o r  t h e  k i n d e r g a r t e n  s t u d e n t .

A d e s c r i p t i o n  o f  t h e  h i s t o r i c a l  development of  handwri t ing 

s t y l e s  i s  p r o v i d e d  h e r e .  I n  t h i s  d e s c r i p t i o n ,  t h e  au th o r  

w i l l  f o c u s  on c u r s i v e ,  m a n u s c r i p t ,  i t a l i c ,  and D ' N e a l i a n .  

These  s t y l e s  a r e  c u r r e n t l y  b e in g  t a u g h t  i n  t h e  U n i t ed  S t a t e s  

and were  s e l e c t e d  f o r  t h i s  s t u d y .

C u r s i v e  Hand wr i t i ng  S t y l e

The s t a n d a r d i z a t i o n  of. t e a c h i n g  h a n d w r i t i n g  p r o b a b l y  

b e g a n  w i t h  t h e  p u b l i c a t i o n  o f  B u s i n e s s  Penmanship  i n  1848 

when P l a t t  R og e r  S p e n c e r ,  a w r i t i n g  m a s t e r ,  began t o  mass
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p r o d u c e  m a t e r i a l s  f o r  i n s t r u c t i o n . The q u i l l  had b e e n  

r e p l a c e d  by  t h e  p o i n t e d  s t e e l  n i b  a s  t h e  s t a n d a r d  t o o l  

for .  h a n d w r i t i n g  b e t w e e n  1825 and  1 8 3 0 .  S h a d i n g  co u ld  be 

a c h i e v e d  by p r e s s i n g  on t h e  s t e e l  n i b  t o  w i d e n  t h e  p o i n t  

and i n c r e a s e  t h e  f l ow  o f  i n k . The r e g u l a r  sy s t em of  shading,  

u s e d  i n  w r i t i n g  t h e  t h e n  p o p u l a r  r o u n d h a n d  s t y l e  w i t h  a 

q u i l l ,  was a r b i t r a r i l y  d ropped  by S p e n c e r .

Spencer  managed t o  c r e a t e  a major  m a r k e t i n g  o rgan i za t i on  

and  e s t a b l i s h e d  t h e  S p e n c e r i a n  C o l l e g e s  o f  Penmanship  which 

su c ce ed e d  a c r o s s  t h e  c o u n t r y .  The h i g h l y  o rn a m e n ta l  c u r s i v e  

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

c o m m e r c i a l  b u s i n e s s e s  f o r  o v e r  t h i r t y - f i v e  y e a r s  (Lehman, 

1976) .

The  c u r s i v e  s t y l e  l o n g h a n d  u s e d  by S p e n c e r  c an  be  

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

o n l y  known means  o f  r e p r o d u c i n g  c o p y b o o k s  f o r  s c h o o l  use  

a t  t h a t  t i m e  ( H i l d r e t h ,  1960 ; W i s e ,  1924) . The i n f l u e n c e  

o f  e n g r a v i n g  on roundhand ,  t h e  s t y l e  f rom which c o p p e r p l a t e  

e n g r a v i n g  t o o k  i t s  f o r m ,  l e d  t o  t h e  j o i n i n g  o f  l e t t e r s ,  

t o  t h e  e l a b o r a t i o n  o f  c a p i t a l s ,  and  t o  t h e  i n c r e a s e  i n  

s l a n t  (Wise,  1924 ) .

L a t e r  c o m p e t i t o r s  o f  t h e  S p e n c e r i a n  m o no po l y  w e re  

G. A. G a s k e l l , who p u b l i s h e d  h i s  manual around 1880, fol lowed 

by C h a r l e s  P a x t o n  Z a n e r  i n  1894 and A u s t i n  Pa lmer  i n  1910.  

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

u se  o f  un i f o r m  t h i n  l i n e s  i n  w r i t i n g  (Lehman, 1976 ) .
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R e a d i l y  a v a i l a b l e  h a n d w r i t i n g  manuals  and t h e  d r i v i n g  

momentum o f  t h e  I n d u s t r i a l  Revolut ion brought  about  s t andard i zed  

b u s i n e s s  o p e r a t i o n s , i n c l u d i n g  handwri t ing used in  t r a n s a c t i o n s  

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

w e r e  l a r g e l y  r e s p o n s i b l e  f o r  t h e  p r o m o t i o n  o f  w r i t i n g , 

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

t h e  I n d u s t r i a l  R e v o l u t i o n .  "From t h e s e  s c h o o l s  t h e r e  came 

a number  o f  c o u r s e s  f o r  t h e  t e a c h i n g  o f  w r i t i n g  t o  be used  

i n  p u b l i c  s c h o o l s . The c r i t i c i s m  wh i ch  may be made about  

many o f  t h e s e  c o u r s e s  i s  t h a t  t h e i r  a u t h o r s  l a c k e d  d i r e c t  

c o n t a c t  w i t h  c h i I d - p r o b l e m s  and  so  f a i l e d  t o  a d a p t  t h e  

work t o  t h e  e l e m e n t a r y  s t a g e  o f  de ve lo pm e n t "  (Dougher ty ,  

1917,  p .  2 8 3 ) .

Lehman (1976) s t a t e d :

The  c o m p e t i n g  p u b l i s h e r s  o f  t h e  l a t e  1 9 t h  
c e n t u r y  r e l i e d  on two f a c t s  t o  s e l l  t h e i r  v e r s i o n s  
o f  h a n d w r i t i n g  m a t e r i a l s :

1.  t h e i r  own e x p e r t i s e  i n  t h e  m a k i n g  o f  
t h e  d i f f i c u l t  l e t t e r  m o d e l s .  The e x p e r t s  we r e  
c a p a b l e  o f  a s t o u n d i n g  d e m o n s t r a t i o n s  o f  penwork 
and b u i l t  t h e i r  s a l e s  w i t h  t h e i r  d e m o n s t r a t i o n s .

2.  e l e m e n t a r y  s c h o o l s  w e r e  j u s t  b e g i n n i n g  
t o  u se  a g r ad e d  sy s t em t o  f i t  t h e  graduated develop­
m e n t  o f  t h e  c h i l d r e n  and  l a c k e d  e x p e r i e n c e  i n  
c h o o s i n g  a p p r o p r i a t e  m a t e r i a l s  f o r  e a c h  g r a d e .  
E v e r y  c o m m e r c i a l  s y s t e m  r ecommended  i t s e l f  a s  
t h e  answer  f o r  c h i l d r e n ' s  n e e d s ,  b u t  t h e  commercial 
a u t h o r s  o f  h a n d w r i t i n g  m a t e r i a l s  l a c k e d  d i r e c t  
c o n t a c t  w i t h  c h i l d r e n  and  d i d  n o t  a d a p t  t h e i r  
work t o  t h e  s t a g e s  o f  c h i l d  deve lopmen t .  ( p .  30)

E a r l y  e x pe r i m e n t s ,  by Woodworth and McAl l i s te r  t o  d iscover

t h e  m o s t  n a t u r a l  l e t t e r  s l o p e  f o r  h a n d w r i t i n g  were  prompted

by  r e p o r t s  f r o m Germany and  F r a n c e  t h a t  c u r s i v e  w r i t i n g

migh t  c a u se  c u r v a t u r e  o f  t h e  s p i n e  and e y e s t r a i n  i n  s t u d e n t s
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( D o u g h e r t y , 1 9 1 7 ) .  Woodworth,  (1899) and M c A l l i s t e r  (1900) 

C o n c l u d e d  t h a t  t h e  m o s t  n a t u r a l  s l o p e  ( s l a n t )  f o r  w r i t i n g  

was  b e t w e e n  f i v e  and  f i f t e e n  d e g r e e s  f r om t h e  v e r t i c a l . 

L i t t l e  a t t e n t i o n  was g i v e n  t o  t h i s  r e s e a r c h .  The f i r s t  

P a l m e r  m e t h o d  s l o p e d  38°  and  mode rn  v e r s i o n s  o f  Pa l m e r  

method s l o p e  30° f rom t h e  v e r t i c a l  ( s ee  F i g u r e  I ) .

A l l  l e t t e r  m o d e l s , used  by c u r r e n t  p u b l i s h e r s  of  cu rs i ve  

h a n d w r i t i n g  m a t e r i a l s  i n  Amer i ca ,  a l t hough  s l i g h t l y  d i f f e r e n t ,  

a r e  a d a p t e d  f r o m  t h e  m o d e l s  o f  Z a n e r  and  P a l m e r  w i t h  t h e  

e x c e p t i o n  o f  t h e  i t a l i c  h a n d w r i t i n g  p rog rams .

F i g u r e  I .  An example o f  Palmer  c u r s i v e  w r i t i n g : . .

M a n u sc r ip t  Ha nd wr i t i ng  S t y l e  

M a n u s c r i p t  w r i t i n g  c a n  b e  t r a c e d  t o  t h e  l a t e  1 9 t h  

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

book m a k i n g , p r i n t  and  l e t t e r  d e s i g n  i n  Eng l and .  Wi l l i am  

M o r r i s  r e v i v e d  t h e  s t u d y ,  w h i c h  g a i n e d  c r e d i b i l i t y  w i t h  

a b r o a d  a u d i e n c e  o f  e d u c a t o r s .  One o f  h i s  a s s o c i a t e s ,  

a c a l l i g r a p h e r  named Edward J o h n s t o n ,  p u b l i s h e d  a c l a s s i c  

work  W r i t i n g  & I l l u m i n a t i n g  & L e t t e r i n g  i n  1908.  Al though
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r J o h n s t o n  p u b l i s h e d  no models  f o r  s c h o o l s ,  he gave  an a d d r e s s  

a t  t h e  a n n u a l  C o n f e r e n c e  o f  London T e a c h e r s  i n  J a n u a r y ,  

1 9 1 3 .  W r i t e r s  t a k e  v a r y i n g  v i e w s  a s  t o  t h e  c o n t e n t  o f  

t h a t  l e c t u r e ,  b u t  a r e  i n  g e n e r a l  a g r e em e n t  t h a t ,  a l t h o u g h  

J o h n s t o n  was n o t  c o n s u l t e d ,  a m i s u n d e r s t a n d i n g  o f  h i s  recom­

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

u s i n g  c i r c l e s  and v e r t i c a l  l i n e s  now r e f e r r e d  t o  as manuscr ipt  

( E n s t r o m ,  1 96 9 ;  - F a i r b a n k , 1 9 77 ;  H i l d r e t h ,  .1960; Lehman,  

1976;  P i g g o t t , 1958). .

M a n u s c r i p t  was  i n t r o d u c e d  i n  A m e r i c a  f ro m  Eng lan d ;  

by Ma rg a r e t  Wise i n  1921.  I n  t h e  p r e f a c e  t o  h e r  book (1924),  

Wise s a i d : .  ■ '

M a n u s c r i p t  w r i t i n g ,  which has  been  s p r e a d i n g  
so  r a p i d l y  i n  E n g l a n d  d u r i n g  t h e  l a s t  few y e a r s ,  
i s  t h e  name g i v e n  t o  a s i m p l i f i e d  form of  handwri t ing 
w h i c h  a i m s  a t  g r e a t e r  l e g i b i l i t y ,  b e a u t y  and 
s p e e d  by d o i n g  away w i t h  t h e  u n n e c e s s a r y  j o i n i n g s  
o f  t h e  l e t t e r s  and r e t u r n i n g  t o  t h e  p l a i n  c a p i t a l s  
a n d  m i n i s c u l e s  o f  t h e  Roman a l p h a b e t . '  I t  i s ,  
i n '  e f f e c t ,  a r e t u r n  t o  t h e  f i f t e e n t h  c e n t u r y  
I t a l i a n  c u r s i v e  h a n d w r i t i n g .  I t  h a s  been  found 
much e a s i e r  t o  t e a c h  i n  t h e  e a r l y  s t a g e s ,  and 
i t s  h e l p  i n  t h e  t e a c h i n g  o f  o t h e r  s u b j e c t s  ha s  
n o t  b e e n  n e g l i g i b l e ;  b u t  i t  h a s  n o t  been  t a u g h t  
l o n g  en o ug h  t o  know i t s  e f f e c t  a s  a more matu r e  
h a n d w r i t i n g .  ( p .  x i i i )

By 1 9 3 6 ,  E d i t h  Co n a r d  r e p o r t e d  t h a t  t e a c h e r s  i n  t h e  

Horace  Mann School  had decided on t he  b e s t  ve r s ion  of  manuscr ipt  

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

by  t h e  t e a c h e r s  was  more  r i g i d  and  g e o m e t r i c  t h a n  Wise  

had i n t e n d e d .  Lehman (1976) r e p o r t s  from personal  correspond­

A l t h o u g h  M a r j o r i e  Wise  e f f e c t i v e l y  l au n ch ed

ence :
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m a n u s c r i p t  h a n d w r i t i n g  w i t h  h e r  m an ua l  d u r i n g  
he r  s t a y  i n  America  from 1921-24,  she l a t e r  r e j e c t e d  
h e r  w o r k  a s  i l l - a d v i s e d  a n d  m i s u s e d .  I n  h e r  
j u d g e m e n t ,  i t a l i c  m o d e l s  d e v e l o p e d  f o r  c h i l d r e n  
by  t h e  B r i t i s h  c a l l i g r a p h e r  A l f r e d  F a i r b a n k  i n  
1932 were  t h e  b e s t  s o l u t i o n .  She a c t i v e l y  suppor ted 
t h e  i t a l i c  h a n d w r i t i n g  movement  i n  E n g l a n d  and 
j o i n e d  a s  a member  o f  t h e  f i r s t  b o a r d  m e e t i n g  
o f  t h e  S o c i e t y  o f  I t a l i c  H a n d w r i t i n g  i n  1 9 5 2 .
But  h e r  m a n u s c r i p t  l e t t e r  models had spread through­
o u t  A m e r i c a  w i t h  t h e  h e l p  o f  E d i t h  C o n a r d  and 
t h e  s u p p o r t  o f  t h e  c r e d i b i l i t y  genera ted a t  Columbia 
U n i v e r s i t y .  (p .  50) .

T w e n t y - f i v e  y e a r s  a f t e r  t h e  i n t r o d u c t i o n  o f  m a n u s c r i p t ,  

i n  s u r v e y s  f rom 727 s c h o o l s  r e p r e s e n t i n g ,  f o r t y - e i g h t  s t a t e s ,  

i t  was  i n d i c a t e d  t h a t  m a n u s c r i p t  w r i t i n g  was b e i n g  u s e d  

f o r  i n i t i a l . w r i t i n g  i n s t r u c t i o n  i n  84.3% o f  t h e  s c h o o l s  

(Freeman,  1936 ) .  The wide adopt ion of  manuscr ipt  was , a t t r i b u t e d  

t o  new v i e w s  c o n c e r n i n g  t h e  p l a c e  o f  w r i t i n g  i n  t h e  s ch oo l  

c u r r i c u l u m  and t h e  methods o f  t e a c h i n g  t h e  s k i l l  ( H i l d r e t h ,  

1960) .

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

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

no s u g g e s t i o n  t h a t  a t  m i d p o i n t  i n  l e a r n i n g . a  c h a n g e o v e r  

t o  c u r s i v e  s t y l e  w r i t i n g  would be r e q u i r e d  ( H i l d r e t h ,  1963; 

Lehman, 1976 ) .  I n  a summary o f  t h e  r e s e a r c h ,  Freeman (1936) 

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

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

end o f  h i s  r e p o r t  s t a t e d : .

I)  H i s t o r i c a l  e v i d e n c e ,  e x p e r i m e n t ,  p r a c t i c e ,  
a n d  o p i n i o n  i n d i c a t e  t h a t  c u r s i v e  w r i t i n g  i s  
b e t t e r  f o r  u p p e r  g r a d e s  and  a d u l t  w r i t i n g ,  2) 
e x p e r i m e n t ,  t h e  t r e n d  o f  p r a c t i c e ,  and t h e  o p i n i o n  
o f  t h o s e  who have  used  i t  i n d i c a t e  t h a t  m a n u s c r i p t  
w r i t i n g  i s  p r e f e r a b l e  f o r  b e g i n n e r s ,  3) t h e
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c h a n g e  s h o u l d  be  made l a t e  en ou g h  t o  s e c u r e  t h e  
a d v a n t a g e s  o f  m a n u s c r i p t  w r i t i n g  a s  an i n i t i a l  
s t y l e  and  e a r l y  enough t o  m in imize  t h e  d i f f i c u l t y  
o f  m a k i n g  t h e  c h a n g e .  I n  t h e  o p i n i o n  o f  t h e  
w r i t e r , t h e  p o i n t  a t  which t h e  change  can p r o b a b l y  
b e s t  be made i s  t h e  s econd  h a l f  o f  Grade I I .  (p .  455)

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

m a n u s c r i p t  w r i t i n g  have  s i n c e  been  w r i t t e n  (Ander son ,  1965;

A s k o v , O t t o  and  A s k o v , 197 0 ;  G r a y , . 1956;  H i l d r e t h ,  1960;

J a c k s o n ,  1971;  N.E.A.  Re se a r ch  D i v i s i o n ,  1951;  W e s t , 1950) .

R e g a r d l e s s  o f  t h e  o r i g i n a l  i n t e n t , ,  by 1946,  Polkinghorne

found t h a t  66.14% o f  t h e  sampled s c h o o l s  s w i t c h e d  t o  c u r s i v e

i n  g r a d e  t h r e e  o r  a b o v e ; and  F r e em a n  (1936)  f o u n d  t h a t

by  g r a d e  f o u r  o n l y  4.4% o f  t h o s e  s a m p l e d  w e r e  e m p l o y i n g

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

F i g u r e  2.  An example  o f  Z a n e r - B l o s e r  m a n u s c r i p t  w r i t i n g .

C o n c e r n s  h a v e  b e e n  v o i c e d  a b o u t  t e a c h i n g  c h i l d r e n  

two v e ry  d i f f e r e n t  s t y l e s  o f  w r i t i n g — m a n u s c r i p t  and cur s ive .  

The round ,  v e r t i c a l  m a n u s c r i p t  ( s e e  F igure  2) i s  poor prepara­

t i o n  f o r  l e a r n i n g  t h e  e l l i p t i c a l ,  s l a n t e d  c u r s i v e .  Lea rn ing  

two d i f f e r e n t  forms  r e q u i r e s  t ime and t he  t r a n s i t i o n  i n t e r f e r e s  

w i t h  t h e  d e v e l o p m e n t  o f  c h i l d r e n ' s  a b i l i t y  i n  w r i t t e n  com­

p o s i t i o n  ( De Haven , 197 9 ;  F a i r b a n k , 1979;  H i l d r e t h ,  1960;  

Lehman,  1976 ;  F l a t t e r  and W o e s t e h o f f , 1967;  Rob i n son ,  1980;

This sample was 
author, based on Z a n e r -Bloser 
m anuscript
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T em pl i n f 1960;  W es t e r n ,  1977 ) .

I t a l i c  Ha nd wr i t i ng  S t y l e

M a r g a r e t  Wise  i n t r o d u c e d  i t a l i c  i n  1921.  The i t a l i c  

l e t t e r s  s h e  i n t r o d u c e d  w e re  c h a n g e d  and m o d i f i e d  by t h e  

t e a c h e r s  and became t he  c u r r en t  s t y l e  r e f e r r e d  t o  as manuscr ipt .

Accord ing  t o  F a i r b a n k  (1979) t h e  t e a c h i n g  o f  m a n u s c r i p t  

i g n o r e s  t h e  l e s s o n  t a u g h t  by R e n a i s s a n c e  h i s t o r y ,  namely 

t h a t  t h e  Roman l e t t e r  ( a s  t h e  m a n u s c r i p t )  i s  o ne  w r i t t e n  

w i t h  p e n - l i f t s  and  t h a t  i t s  f l u e n t  c o u n t e r p a r t  i s  i t a l i c  

w h i c h  e v o l v e d  f ro m  a n e e d  f o r  f a s t  w r i t i n g .  He f e l t  t h a t  

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

f l u e n c y  and  m u s t  be  a b a n d o n e d ,  i t  wou ld  seem s e n s i b l e  t o  

t e a c h  a s i m p le  i t a l i c  hand as  t h e  f i r s t  s t a g e .

In  t h e  r e p o r t  on t h e  a d o p t i o n  o f  i t a l i c  i n  t h e  P o r t l a n d  

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

t o  i t a l i c  h a n d w r i t i n g :

1 .  I t  i s  s i m p l e ,  l e g i b l e ,  w r i t t e n  e a s i l y  
and r a p i d l y .

2 .  Learning one system of  handwri t ing e l iminates  
a c o n f u s i n g  t r a n s i t i o n  from b a l l  and s t i c k  manuscr ipt  
t o  l o oped  c u r s i v e .

3.  B a s i c  i t a l i c  l e t t e r f o r m s  u s e  n a t u r a l  
h a n d  m o v e m e n t s , s u i t a b l e  f o r  s p e c i a l  s t u d e n t s ,  
s u c h  a s  t h o s e  l a c k i n g  f i n e  motor  s k i l l s .  (B l ank ,
1983,  p .  6)

I t a l i c  was o r i g i n a l l y  recommended by J o h n s t o n  (1908) ;  

and  e v en  b e f o r e  t h a t  Monica B r i d g e s ,  i n s p i r e d  by t h e  Mor r i s  

r e v i v a l  o f  l e t t e r s , p u b l i s h e d  a book p r o p o s i n g  t h e  u s e  

o f  t h e  16 t h  c e n t u r y  i t a l i c  l e t t e r  models  f o r  t h e  i n s t r u c t i o n
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o f  sm a l l  c h i l d r e n  (Lehman, 1976) . Marion R icha rdson produced 

m a t e r i a l s  f o r  s c h o o l s  a s  e a r l y  a s  1 9 2 8 .  A l f r e d  F a i r b a n k  

d e v e l o p e d  i t a l i c  m o d e l s  f o r  c h i l d r e n  i n  1932 ( s e e  F i g u r e  

3 ) .  A c c o r d i n g  t o  a l e t t e r  r e c e i v e d  by Lehman ( 1 9 7 6 ) ,  i t  

was t h e  m o d e l s  o f  A l f r e d  F a i r b a n k  t h a t  M a r j o r i e  Wise f e l t  

s h o u l d  be  t a u g h t .  Wise a c t i v e l y  s u p p o r t e d  t h e  i t a l i c  hand­

w r i t i n g  movement  i n  E n g l a n d  and  r e j e c t e d  h e r  work d u r i n g  

he r  s t a y  i n  America  as  i l l - a d v i s e d  and mi s use d .

This sample was handwritten by the author, 
based on Alfred Fairbanks italic print models 
(Appendix A).

F i g u r e  3.  An example  o f  i t a l i c  w r i t i n g .

P i g g o t t  ( 1958)  r e p o r t e d  t h a t  o v e r  f i f t y  t e x t - b o o k s ,  

s e t s  o f  copy  b o o k s ,  and  manuals  i n  which i t a l i c  was recom­

mended had  been  p u b l i s h e d  i n  England be tween 1950 and 1958.  

I t a l i c  h a s  b e e n  recommended  by  e x p e r t s  i n  w r i t i n g  and by 

s c h o o l  a d m i n i s t r a t o r s  ( B e r r y ,  196 1 ;  B l a n k , 1983;  D i S i g n o , 

19 78  ; F a i r b a n k  197 9 ; G o u r d i e ,  1974 ;  H o r n , 196 2 ;  H u i t t , 

1972 ;  K n a d e , 1 98 3 ;  Lehman,  1976;  Reyno ld s , ,  1969;  Robinson,  

1980;  Thomson, 1954;  T r acy ,  1982;  Wise,  1924) .

I n  t h e  S c o t t i s h  E d u c a t i o n a l  J o u r n a l . Thomson (1954)  

r e p o r t e d  s t u d i e s  o f  t h e  s u p e r i o r i t y  o f  t h e  speed  o f  i t a l i c  

o v e r  t h e  c u r s i v e  s c r i p t .  The s e n t e n c e  "We a r e  l o o k i n g  

f o r w a r d  t o  o u r  C h r i s t m a s  h o l i d a y s . "  was g i v e n  t o  c l a s s e s
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( a g e  a p p r o x i m a t e l y  11 y e a r s )  i n  two s c h o o l s .  The c h i l d r e n  

w e r e  a s k e d  t o  w r i t e  t h i s  f i r s t  i n  ink i n  t h e i r  "ve ry  b e s t "  

h a n d w r i t i n g , t a k i n g  a l l  t h e  t i m e  and  c a r e  t h e y  n e e d e d .  

T h e y  w e r e  t h e n  a s k e d  t o  w r i t e  a s  many s e n t e n c e s  a s  t h e y  

c o u l d , f o r  two m i n u t e s , a t  t h e  s p e e d  t h e y  wo u ld  use  when 

w r i t i n g  an o r d i n a r y  l e t t e r .  F i n a l l y ,  t h e y  w e r e  a sked  t o  

w r i t e  as  many s e n t e n c e s  as  p o s s i b l e  i n  t h e i r  f a s t e s t  s c r i b b l e  

f o r  two m i n u t e s .  R e s u l t s  w e r e  r e p o r t e d  f o r  t h e  s t u d e n t s  

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

t h e  o r d i n a r y  w r i t i n g  o f  t h e  s t u de n t s  showed a s i m i l a r  advantage 

f o r  i t a l i c .

Thomson r e p o r t e d  t h a t  w h i l e  t h e  l e g i b i l i t y  and r e g u l a r i t y  

o f  s t u d e n t s '  c u r s i v e  w r i t i n g  d e c r e a s e d  g r e a t l y  when w r i t t e n  

r a p i d l y ,  t h e  s t u d e n t s '  i t a l i c  w r i t i n g  was s t i l l  l e g i b l e  

a n d  " g o o d  t o  l o o k  a t . "  On t h e  a v e r a g e ,  s t u d e n t s  w r o t e  

i t a l i c  6.4% f a s t e r  t h a n  c u r s i v e .

Re p o r t e d  by Thomson (1954) were  e x p e r i m e n t s  by Mr. Percy 

Wood, u s i n g  number  o f  words  p e r  m i n u t e  i n s t e a d  o f  number  

o f  l e t t e r s .  Wood t e s t e d  s t u d e n t s  w r i t i n g  i t a l i c '  i n  h i s  

own s c h o o l  a g a i n s t  s t u d e n t s  u s i n g  t h r e e  o t h e r  s t y l e s  i n  

t e n  o t h e r  s c h o o l s . The s e n t e n c e  c h o s e n  w a s ,  "The q u i c k  

brown fox  jumps o ve r  t h e  l a z y  dog . "

When w r i t t e n  a t  n o r m a l  r a t e ,  t h e  w o r d s  p e r  m i n u t e  

r e p o r t e d  f o r  s t u d e n t s  age 10+ f o r  i t a l i c ,  Mar ion R icha rd son  

s c r i p t ,  j o i n e d  w r i t i n g ,  and  s c h o o l  c o p p e r p l a t e  we re  1 4 ,
t ' *

9 . 9 ,  5 . 3 ,  and  4 . 5 ,  r e s p e c t i v e l y .  When w r i t t e n  a t  speed ,



t h e  w o r d s  p e r  m i n u t e  r e p o r t e d  f o r  s t u d e n t s  a g e  10+ f o r  

i t a l i c ,  Mar ion R ic h a r d s o n  s c r i p t ,  j o i n e d  w r i t i n g ,  and s c h o o l  

c o p p e r p l a t e  w e r e  1 9 ,  1 3 . 3 ,  7 . 7 ,  and  7 . 9 ,  r e s p e c t i v e l y .  

S t u d e n t s  who w r o t e  i t a l i c  w r o t e  more words p e r  m inu t e  when 

w r i t i n g  a t  n o r m a l  r a t e  and  when w r i t i n g  a t  s p e e d .  Ra t e s  

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

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

More r e c e n t l y , s t u d e n t s  b e in g  t a u g h t  i t a l i c  have been 

t e s t e d  i n  t h e  U n i t e d  S t a t e s . Lehman (197,6) r e p o r t s  t h a t  

t h e  o b j e c t i v e  o f  a t h r e e  y e a r  i n v e s t i g a t i o n  i n  1 9 7 2 - 7 4 , ; 

i n  a s u b u r b  o f  P o r t l a n d , O r e g o n , was t o  e v a l u a t e  s t u d e n t s  

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

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

S ix  f i r s t  g r a d e  c l a s s e s  were s e l e c t e d  fo r  t he  s t udy .  Beginningr 

i n  S e p t e m b e r ,  1 9 7 1 ,  t h r e e  c l a s s e s  s t u d i e d  i t a l i c  and t h r e e  

s t u d i e d  m a n u s c r i p t  a s  t h e i r  b a s i c  f i r s t - g r a d e  h a n d w r i t i n g  

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

s t u d e n t s  f r o m  b o t h  g r o u p s  was t a k e n  e a c h  y e a r  i n  J a n u a r y  

f o r  o b j e c t i v e  e v a l u a t i o n  and  a s e c o n d  s a m p l e  was t a k e n  

i n  J u n e  f o r  s u b j e c t i v e  e v a l u a t i o n .  In  t h e  t h i r d  and f i n a l  

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

a t  t h e  same l e v e l  o f  competence  w i t h  r e g a r d  t o  l e t t e r  s l o p e ,  

s p a c i n g ,  and  s c a l e . Bu t  t h e  s t u d e n t s  i n  t h e  i t a l i c  g roup  

d e v i a t e d  f ro m t h e i r  l e t t e r  m o d e l s  o n l y  h a l f  a s  much when ' 

i t  came t o  l e t t e r  s h a p e .

A s p e e d  t e s t  a d m i n i s t e r e d  i n  May, 1976 , was u s e d  t o
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m e a s u r e  t h e  1 n o r m a l 1 h a n d w r i t i n g  s p e e d  o f  t h e  t h i r d  g r ad e  

s t u d e n t s  i n  a c lassroom s e t t i n g .  The average r a t e  o f  product ion  

f o r  t h e  t h r e e  c l a s s e s  w r i t i n g  c u r s i v e  was 4 6 . 6  l e t t e r s  

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

t h r e e  c l a s s e s  w r i t i n g  i t a l i c  was 73 .3  l e t t e r s  i n  two minut es .

I n  a s t u d y  a t  K i ng s  P a r k , New Y o r k , (DiSp igno ,  1978) 

t h e  h a n d w r i t i n g  o f  s t u d e n t s  b e in g  t a u g h t  i t a l i c  was compared 

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

I n  S e p t e m b e r , 19 7 6 , 700 k i n d e r g a r t e n  t h r o u g h  g r a d e  s i x  

s t u d e n t s  i n  one s c h o o l  sw i t c h e d  t o  i t a l i c  handwri t ing i n s t r u c ­

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

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

was s t a t e d  t h a t  i t a l i c  was chosen  be ca u se :

1) S t u d e n t s  who w r i t e  i t a l i c  l e a r n  t o  w r i t e  
one a l p h a b e t  f rom K-6 r a t h e r  t h a n  t h e  two a lphabet s  
r e q u i r e d  w i t h  t h e  m a n u s c r i p t - P a l m e r  s y s t e m .  
S t u d e n t s  a v o i d  t h e  t r a u m a  o f  s h i f t i n g  f r o m  one  
a l p h a b e t  t o  an  e n t i r e l y  d i f f e r e n t  one  i n  g r a d e  
t h r e e .

2) R e p o r t s  f r om Sweden ,  Ge rmany ,  S c o t l a n d ,  
E n g l a n d , and  P o r t l a n d  (Oregon),  s t a t e  t h a t  i t a l i c ,  
i s  m o r e  l e g i b l e ,  m o r e  a t t r a c t i v e ,  a nd  c a n  be 
w r i t t e n  w i t h  g r e a t e r  speed  t h a n  Pa lmer .

3) The s t a f f  f e l t  t h a t  i t a l i c  had  a s im p le  
b e a u t y  u n m a t c h e d  by any  o t h e r  h a n d w r i t i n g . I n  
a d d i t i o n  t o  i t s  s i m p l i c i t y ,  i t a l i c  had t he  f l e x i b i l i t y

- t o  b e  u s e d  i n  a f o r m a l  a s  w e l l  a s  an a r t i s t i c  
s t y l e .  (DiSp igno ,  1978,  p .  2)

A c o m p a r a t i v e  s t u d y  was c o n d u c t e d  d u r i n g  t h e  1 9 7 7 -  

78 academic  y e a r  i n  g r a d e s  t h r e e  t h r o u g h  s i x .  The s t u d e n t s '  

i t a l i c  w r i t i n g  was  c l e a r l y  more  l e g i b l e  a t  e v e r y  g r a d e  

l e v e l  o f  t h e  r a n d o m l y  s e l e c t e d  s a m p l e s  f rom 1800 s t u d e n t s  

i n  g r a d e s  3 - 6 .  The s t u d y  d i d  n o t  r e p o r t  how t h e  samples
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w e r e  r a t e d  f o r  l e g i b i l i t y  and  a p p e a r a n c e ,  b u t  r e p o r t e d  

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

g r a d e  r a n g i n g  f ro m  16.1% i n  g r a d e  f i v e  t o  30.5% in  g r a d e  

f o u r .  C h i l d r e n  w r o t e  i t a l i c  f a s t e r  a t  g r a d e s  t h r e e ,  f o u r , 

and f i v e .  When l e g i b i l i t y  and a pp e a ra n c e  f o r  t h e  t en  h ighes t  

r a n k e d  s a m p l e s  s e l e c t e d  f r om  t h e  s t u d e n t s '  w r i t i n g  f ro m 

e a c h  s c h o o l  w e r e  c o m p a r e d , t h e  i t a l i c  w r i t i n g  was j udged  

a s  good  a s  t h e  P a l m e r  w r i t i n g  i n  g r a d e s  3 and 4 and b e t t e r  

i n  g r a d e s  f i v e  a n d  s i x .  The b e s t  w r i t e r s  u s i n g  i t a l i c  

w r o t e  a l m o s t  20 l e t t e r s  p e r  m inu t e  f a s t e r  i n  g r a d e s  t h r e e ,  

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

t o  t h e  t e n  l o w e s t  r anked  s amp le s  s e l e c t e d  f rom t h e  s t u d e n t s '  

w r i t i n g  f rom each  s c h o o l . At e ve ry  g r a d e  l e v e l , t h e  samples  

o f  i t a l i c  w r i t i n g  w e r e  e v a l u a t e d  50% b e t t e r  t h a n  Pa lmer .  

T h e r e  w e r e  no s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  t h e  s p e e d  

o f  t h e  p o o r e s t  r anked  w r i t e r s  - o f  i t a l i c  and Pa l mer .

There  a r e  o t h e r  c o m p a r a t i v e  s t u d i e s  t h a t  s u p p o r t  i t a l i c  

s t y l e  h a n d w r i t i n g  ( B e r r y ,  1961;  G r e a t  F a l l s  P u b l i c  S c h o o l s ,

1 9 8 0 )  . W r i t e r s  o f  c u r r e n t . l a n g u a g e  a r t s  b o o k s  r e f e r  t o  

i t a l i c  a s  an  a l t e r n a t i v e  t o  m a n u s c r i p t / c u r s i v e  (Anderson 

and  L ap p ,  197 9 ;  De Ha ven , 197 9 ;  P e t t y ,  P e t t y  and  Beck ing ,

1981) .

D1N e a l i a n  Ha n d wr i t i n g  S t y l e

D ' N e a l i a n  was. dev e lo ped  by Donald N. Thurber and publ ished  

by  S c o t t  F o r e s m a n  Company i n  1 9 7 8 .  A l t h o u g h  t h e  a u t h o r
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c o n s i d e r s  D1N e a l i a n  an a d a p t a t i o n  o f  m a n u s c r i p t / c u r s i v e ,  

w r i t e r s  o f  l a n g u a g e  a r t s  t e x t s  s u g g e s t  t e a c h i n g  i t  a s  an 

a l t e r n a t i v e  t o  t h e  t r a d i t i o n a l  m a n u s c r i p t / c u r s i v e  (DeHaven, 

1 9 7 9 ;  H e n n i n g s ,  1 9 8 2 ;  P e t t y ,  P e t t y  and  B e c k i n g , 1 9 8 1 ) .

The  D 1N e a l i a n  m a n u s c r i p t  l e t t e r  f o r m s  ( s e e  F i g u r e

4) f o r  b e g i n n i n g  w r i t e r s  a r e  s l i g h t l y  o v a l  and  s l a n t e d  

r a t h e r  t h a n  r o u n d  and  v e r t i c a l  a s  i n  t h e  t r a d i t i o n a l  manu­

s c r i p t .  E x i t s , or  ending s t r o k e s ,  a r e  added t o  t he s e  manuscr ipt  

l e t t e r s .  I n  c u r s i v e  D1N e a l i a n  l e t t e r  f o r m s ,  t h e  g e n e r a l  

c h a r a c t e r i s t i c s  o f  c u r s i v e  l e t t e r s  i n  o t h e r  w r i t i n g  sys tems  

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

D1N e a l i a n ,  b u t  b e c a u s e  i t  was s u g g e s t e d ,  i t  was i nc luded ,  

i n  t h i s  s t u d y .
C

This sample uuas handu/rMen by ike 
author, based on D'Nealian manusorlpt 
models (Appendix, AT

F i g u r e  4 .  An example  o f  D1N e a l i a n  m a n u s c r i p t  w r i t i n g .

, Summary

There a r e  t h r e e  s t y l e s  of  handwri t ing by gene ra l  c l a s s i f i c a ­

t i o n  c u r r e n t l y  b e i n g  t a u g h t  i n  t h e  U n i t ed  S t a t e s  * o r  f o u r  

i f  D1 N e a l i a n  i s  c o n s i d e r e d  a s e p a r a t e  s t y l e  and  n o t  an 

a d a p t a t i o n  o f  manu sc r i p t / c u r s i ve .  Curs ive ,  based on copperpl a t e
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e n g r a v i n g 1, m ig h t  be c o n s i d e r e d  t h e  f i r s t  s t a n d a r d i z e d  s t y l e
'

o f  h a n d w r i t i n g  a n d  was  i n t r o d u c e d  i n  t h e  l a t e  1 8 0 0 ' s .  

I n  a l l  h a n d w r i t i n g  s y s t e m s , e x c e p t  t h o s e  ba sed  on i t a l i c ,  

m o d i f i e d  forms o f  t h i s  c u r s i v e  s t y l e  a r e  u se d .

M a n u s c r i p t  was  d e v e l o p e d  by t e a c h e r s .  The l e t t e r  

m o d e l s , o r i g i n a l l y  i n t r o d u c e d  f ro m  E n g l a n d ,  w e re  changed 

t o  a r ound ,  v e r t i c a l  fo rm.  A l though  manuscr ipt  was o r i g i n a l l y  

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

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

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

i n  s e c o n d  o r  t h i r d  g r a d e .  M a n u s c r i p t  p r o b a b l y  g a in e d  i t s  

w id e  a c c e p t a n c e  b e c a u s e  o f  t h e  g e n e r a l  change  i n  a t t i t u d e  

t o w a r d  w r i t i n g  and  e a r l y  c l a i m s  f o r  t h e  u se  o f  m a n u s c r i p t  

as  an a i d  t o  r e a d i n g .

I n  1932 , A l f  r e d  F a i r b a n k  d e v e l o p e d  i t a l i c  models  f o r  

c h i l d r e n  b a s e d  on t h e  w r i t i n g  o f  t h e  16 th  c e n t u r y .  I t a l i c  

met  w i t h  w id e  a c c e p t a n c e  i n  Europe ,  b u t  n o t  u n t i l  t h e  l a s t  

t w e n ty  y e a r s  has  i t  g a i n e d  r e c o g n i t i o n  in  t h e  U n i t e d  S t a t e s .

D1N e a l i a n  was d e v e l o p e d  by a t e a c h e r  ab o u t  t e n  y e a r s  

ago  t o  e a s e  t h e  p r o b l e m  o f  t r a n s i t i o n . T h u r b e r  m o d i f i e d  

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

t e r m i n a l  w r i t i n g  s t y l e .

Of t h e  h a n d w r i t i n g  s t y l e s ,  t h e r e  seems t o  be no conclus ive  

e v i d e n c e  t h a t  one  s t y l e  i s  s u p e r i o r  t o  a n o t h e r  w i t h  r e g a r d  

t o  speed  and l e g i b i l i t y .

R e a d i n g  a n d  h a n d w r i t i n g  a r e 1 r e l a t e d .  W r i t e r s  ha v e
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s a i d  m a n u s c r i p t  more  n e a r l y  r e s e m b l e s  t h e  p r i n t  i n  books 

b u t  no r e s e a r c h  evidence was found t h a t  one s t y l e  o f  handwri t ten 

l e t t e r s  i s  m o r e  e a s i l y  d i s t i n g u i s h e d  t h a n  a ny  o t h e r  by 

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

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

t o  c h oo s i n g  a s t y l e  o f  h a n d w r i t i n g  f o r  i n i t i a l  i n s t r u c t i o n .
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CHAPTER I I I

PROCEDURES

W i t h o u t  p r o f i c i e n c y  i n  r e a d i n g  and  W r i t i n g , i t  i s  

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

E d u c a t o r s  a r e  co n ce rn e d  w i t h  t h e  deve lopment  o f  t he se  s k i l l s .  

W i l k i n s o n  (1971 )  e x p r e s s e d  a r e l a t i o n s h i p  be tween r e a d i n g  

a nd  w r i t i n g . I n  s t u d i e s  t o  show t h e  e f f e c t  o f  t h e  s t y l e  

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

r e s u l t s  were  fo und .  The degree t o  which c h i l d r en  can recognize  

s y m b o l s  w r i t t e n  i n  v a r i o u s  h a n d w r i t t e n  s t y l e s  had n o t  been 

a s s e s s e d .

The  p u r p o s e  o f  t h e  i n v e s t i g a t o r  i n  t h i s  s t u d y  was 

t o  d i s c o v e r  (a) i f  t h e r e  was a d i f f e r e n c e  between k inderga r t en  

s t u d e n t s '  s c o r e s  f o r  ma t ch ing  h a n d w r i t t e n  manuscr ipt ,  cu r s i ve ,  

i t a l i c ,  a n d  D 1N e a l i a n  l e t t e r  s t y l e s  t o  t y p e s e t ,  (b) i f  

t h e r e  was a d i f f e r e n c e  i n  k i n d e r g a r t e n  s t u d e n t s '  s c o r e s  

f o r  r e a d i n g  t y p e s e t  l e t t e r s  and  h a n d w r i t t e n  l e t t e r s  i n  

m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and  D' N e a l i a n , (c)  i f  t h e r e  

w e re  ma in  e f f e c t  d i f f e r e n c e s  be tween k i n d e r g a r t e n  s t u d e n t s '  

r e a d i n g  and ma tch ing  s c o r e s , and (d) i f  t h e r e  were  main 

e f f e c t  d i f f e r e n c e s  b e t w e e n  k i n d e r g a r t e n  s t u d e n t s '  r e a d i n g  

and  m a t c h i n g  s c o r e s  f o r  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and
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D1N e a l i a n  l e t t e r s .

S t a t e m e n t  o f  Re se a r ch  Hypotheses  

Nu l l  H y p o t h e s i s  I

T h e r e  w i l l  be  no d i f f e r e n c e  b e t w e e n  t h e  k i n d e r g a r t e n  

s t u d e n t s '  s c o r e s  f o r  ma t ch ing  h a n d w r i t t e n  manuscr ip t ,  cu r s i ve ,  

i t a l i c  and  D1 N e a l i a n  l e t t e r  s t y l e s  t o  t y p e s e t ,  a s  measured 

by t h e  Match ing  L e t t e r  S t y l e s  T e s t .

Nu l l  H y p o t h e s i s  2

T h e r e  w i l l  be  no d i f f e r e n c e  b e t w e e n  t h e  k i n d e r g a r t e n  

s t u d e n t s '  s c o r e s  f o r  r e a d i n g  t y p e s e t  l e t t e r s  and h a n d w r i t t e n  

l e t t e r s  i n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and D' Neal ian l e t t e r s ,  

a s  measu red  by r e a d i n g  f rom f l a s h  c a r d s .

Nu l l  H y p o t h e s i s  3

There  w i l l  be  no main e f f e c t  d i f f e r e n c e s  between k inder ­

g a r t e n  s t u d e n t s '  r e a d i n g  and  m a t c h i n g  s c o r e s , a s  measured 

by t h e  M a t c h i n g  L e t t e r .  S t y l e s  T e s t  and r e a d i n g  from f l a s h  

c a r d s .

Nul l  H y p o t h e s i s  4

There  w i l l  be no main e f f e c t  d i f f e r e n c e s  between k inder ­

g a r t e n  s t u d e n t s '  r e a d i n g  and ma tch ing  s c o r e s  f o r  m a n u s c r i p t ,  

c u r s i v e ,  i t a l i c ,  and D ' N e a l i a n ,  as  measured  by t h e  Matching 

L e t t e r  S t y l e s  T e s t  and r e a d i n g  f rom f l a s h  c a r d s .  =

The  s t a t i s t i c a l  d e s i g n s  s e e n  i n  F i g u r e s .  5 ,  6 , and  

7 were  employed to. t e s t  t h e  h y p o t h e s e s .

i
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Matching

Types e t

M a n us c r ip t C u r s i v e I t a l i c D1N e a l i a n

F i g u r e  5.  S t a t i s t i c a l  d e s i g n  t o  t e s t  h y p o t h e s i s  I .

Reading

T ype se t M a nu sc r ip t C u r s i v e I t a l i c D1N e a l i a n

F i g u r e  6 . S t a t i s t i c a l  d e s i g n  t o  t e s t  h y p o t h e s i s  2.

M a n us c r ip t C u r s i v e I t a l i c D1N e a l i a n .

Matching ■

Reading
.

F i g u r e  7.  S t a t i s t i c a l  d e s i g n  t o  t e s t  h y p o t h e s e s  3 and 4.
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Gen e ra l  P r o c e d u r e

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

d i f f e r e n t  s c h o o l s  i n  G r e a t  F a l l s , Montana,  d u r i n g  t he  1983-84 

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

A M a t c h i n g  L e t t e r  S t y l e s  T e s t ,  was a d m i n i s t e r e d  on 

w h i c h  t h e  s t u d e n t s  w e r e  a s k e d  t o  s e l e c t  and  m a r k , f r o m 

f o u r  t y p e s e t  l e t t e r s ,  t h e  l e t t e r  t h a t  was t h e  same as  t h e  

h a n d w r i t t e n  l e t t e r  l o c a t e d  i n  a box on t h e  l e f t - h a n d  s i d e  

o f  e a c h  i t e m .  M a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and D1N e a l i a h  

h a n d w r i t i n g  s t y l e s  w e r e  t e s t e d .  The s m a l l  l e t t e r s  b ,  £i, 

Sr  X> m, Hr Er Er Hr and  y  w e r e  t e s t e d .  I t e m s  and  t h e  

d i s t r a c t o r s  f o r  t h e  Ma tch ing  L e t t e r  Styl .es  T e s t  were s e l ec t ed  

f r o m  r e s p o n s e s  t o  a q u e s t i o n n a i r e  ( s e e  A p p e n d i x  B) . I n  

t h e  q u e s t i o n n a i r e ,  23 t e a c h e r s  were  a sked  t o  i d e n t i f y  l e t t e r s  

w h i c h ,  b a s e d  on t h e i r  e x p e r i e n c e ,  k i n d e r g a r t e n  c h i l d r e n  

c o n fu s e d  w i t h  o t h e r  l e t t e r s .

I n  t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t ,  s t u d e n t s  we r e  

a s k e d  t o  w r i t e  t h e  l e t t e r s  E a nd  d l i k e  t h e  h a n d w r i t t e n  

m o d e l s  o f  t h e  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c  an d  D ' N e a l i a r i  

s t y l e  m o d e l s .  T h e  l e t t e r s  b and  E w e r e  c h o s e n  b e c a u s e  

t h e y  w e r e  i d e n t i f i e d  by t e a c h e r s  a s  b e i n g  c o n f u s i n g  t o  

s t u d e n t s  more t im e s  t h a n  t h e  o t h e r  l e t t e r s .

S t u d e n t s  w e r e  a s k e d  t o  r e a d  t h e  same s m a l l  l e t t e r s  

Er Er Er I r  IBr Hr Er Er Hr and  % f ro m  f l a s h  c a r d s .  S e t s  

o f  f l a s h  c a r d s  w e r e  r e p r o d u c e d : i n  t y p e s e t ,  h a n d w r i t t e n

i n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and D 'N e a l i a n  s t y l e s .
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Data  c o l l e c t e d  were  s t a t i s t i c a l l y  a n a l y z e d  t o  determine:

1.  I f  t h e r e  was  a d i f f e r e n c e  b e t w e e n  k i n d e r g a r t e n  

s t u d e n t s '  s c o r e s  f o r  m an u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and D' Neal ian 

a s  d e t e r m i n e d  b y  m a t c h i n g  h a n d w r i t t e n  s m a l l  l e t t e r s  i n  

e a c h  s t y l e  t o  t y p e f a c e ,  a s  measured  by t h e  Matching  L e t t e r  

S t y l e s  T e s t .

2 .  I f  t h e r e  was  a d i f f e r e n c e  b e t w e e n  k i n d e r g a r t e n  

s t u d e n t s '  s c o r e s  f o r  t y p e s e t ,  and  h a n d w r i t t e n  m a n u s c r i p t ,  

c u r s i v e ,  i t a l i c  and D ' N e a l i a n ,  as  measured  by r e a d i n g  sm a l l  

l e t t e r s  f rom f l a s h c a r d s .

3 .  I f  t h e r e  w e r e  m a i n  e f f e c t  d i f f e r e n c e s  b e t w e e n  

k i n d e r g a r t e n  s t u d e n t s '  r e a d i n g  and  m a t c h i n g  s c o r e s , a s  

m e a s u r e d  by t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t  and  r e a d i n g  

f rom f l a s h  c a r d s .

4 .  I f  t h e r e  w e r e  m a i n  e f f e c t  d i f f e r e n c e s  b e t w e e n  

k i n d e r g a r t e n  s t u d e n t s '  r e a d i n g  and  m a t c h i n g  s c o r e s  f o r  

m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and  D ' N e a l i a n ,  a s  m e a s u r e d

by t h e  Ma tch ing  L e t t e r  S t y l e s  and r e a d i n g  from f l a s h  c a r d s .
'

D e l i m i t a t i o n s

The  f o l l o w i n g  w e re  e s t a b l i s h e d  a s  d e l i m i t a t i o n s  o f  

t h e  s t u d y .

I .  O n l y  s t u d e n t s  i n  f o u r  k i n d e r g a r t e n  c l a s s e s  i n  

d i f f e r e n t  s c h o o l s  i n  G r e a t  F a l l s ,  Montana,  were  i n c l u d e d .

. 2 .  On ly  t h o s e  s t u d e n t s  i n  a t t e n d a n c e  on t e s t i n g ,d a t e s  

were  i n c l u d e d .
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3.  M a t c h i n g  d i s t r a c t o r s  r e p r o d u c e d  i n  P a l a t i n o  24 

p o i n t  t y p e s e t  and  s m a l l  l e t t e r s  h ,  3 , I ,  Hi, n ,  p ,  g ,  

t i ,  and  % h a n d w r i t t e n  i n  a c o r r e s p o n d i n g  s i z e  were  a s s e s s e d .  

The m a n u s c r i p t  l e t t e r s  were  b a se d  on Z a n e r - B l o s e r  m a n u s c r i p t  

m o d e l s  ( B a r b e , L u c a s ,  Hackney  and  M c A l l i s t e r ,  1979 ) .  The 

c u r s i v e  l e t t e r s  w e r e  b a s e d  on Pa lmer  c u r s i v e  models  (King,  

1 9 7 9 ) .  The i t a l i c  l e t t e r s  w e r e  b a s e d  on F a i r b a n k  i t a l i c  

p r i n t  m o d e l s  ( S t o n e  and  F a i r b a n k , 1 9 7 8 ) .  The D1N e a l i a n  

l e t t e r s  w e r e  b a se d  on D1N e a l i a n  m a n u s c r i p t  models  (T hu rbe r ,  

1978) .

4 .  R e a d i n g  s m a l l  l e t t e r s  b ,  d ,  g., I ,  m, q , p ,  g ,  

11, a n d  n  r e p r o d u c e d  i n  P a l a t i n o  S e m i - B o l d  t y p e s e t  ( one  

i n c h  x. h e i g h t )  and  l e t t e r s  h a n d w r i t t e n  i n  c o r r e s p o n d i n g  

s i z e  i n  m a n u s c r i p t  ( b a s ed  on Z a h e r - B l o s e r  m an us c r i p t  models) , 

c u r s i v e  ( b a s e d  on P a l m e r  c u r s i v e  m o d e l s ) ,  i t a l i c  ( b a s e d  

on  F a i r b a n k  i t a l i c  p r i n t  m o d e l s ) ,  and  D ' N e a l i a h  ( b a s e d  

on D ' N e a l i a n  m a n u s c r i p t  models)  was a s s e s s e d .

5 .  The t i m e  was l i m i t e d  t o  f i v e  s econds  f o r  r e s po n se  

f o r  e ach  l e t t e r  on t h e  r e a d i n g  t a s k .

6 . The  t i m e  was l i m i t e d ,  f o r  r e s p o n s e s  on e a c h  p a r t  

(20 i t ems )  o f  t h e  Matching  L e t t e r  S t y l e s  T e s t  t o  10 m in u t e s .

7 .  M o d e l s  w e r e  l i m i t e d  t o  t h o s e  h a n d w r i t t e n  by t h e

a u t h o r .
■

8 . T e s t i n g  was l i m i t e d  t o  t h e  f o l l o w i n g  s m a l l  l e t t e r s : 

k ,  Sr  I r  Br J3r Pr  &r Pr  and y .
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L i m i t a t i o n s

The f o l l o w i n g  was t h e  o n l y  l i m i t a t i o n  o f  t h e  s t u d y :  

t h e  d a t a  o f  s t u d e n t s  who were  a b s e n t  on t e s t i n g  d a t e s  were  

e x c l ud ed  f rom t h e  s t u d y .

D e f i n i t i o n  o f  Terms

I n  o r d e r  t o  u n d e r s t a n d  t h e  s t u d y ,  c e r t a i n  t e rms  need 

t o  be  d e f i n e d ,  a s  f o l l o w s :

1 .  C a l l i g r a p h e r  -  a . p e r s o n  t r a i n e d  i n  t h e  a r t  o f  

f i n e  w r i t i n g  o r  p e n m a n s h i p  and  u s u a l l y  an  e x p e r t  i n  t h e  

h i s t o r y  o f  w r i t i n g  and w r i t i n g  s t y l e .

2 .  C o p p e r p l a t e  e n g r a v i n g  -  w r i t i n g  e t c h e d  w i t h  a 

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

p r o c e s s  was p o p u l a r  i n  t h e  1 8 0 0 ' s .

3 .  C u r s i v e  -  a n y  o f  t h e  s t y l e s  o f  w r i t i n g ,  b a s e d  

on r o u n d h a n d , i n f l u e n c e d  by  c o p p e r p l a t e  e n g r a v i n g  and t h e  

models,  o f  S p e n c e r ,  Z a n e r , and Pa lmer .

4 .  D 1N e a l i a n  -  t h e  s t y l e  o f  w r i t i n g  d e v e l o p e d  by 

D o n a l d  N. T h u r b e r  i n  t h e  1970 ' s  and  p u b l i s h e d  by S c o t t  

Foresman Company.

5.  E l l i p t i c a l  -  hav ing  t h e  shape  o f  an e l l i p s e .

6 . Hand -  a s t y l e  o f  p e n m a n s h i p ,  h a n d w r i t i n g  or  s i g ­

n a t u r e .

7 .  I t a l i c  -  a s t y l e  o f  h a n d w r i t i n g  ba sed  on Chancery 

l e t t e r s  o f  t h e  R e n a i s s a n c e .  I n  a b o u t  1522 A r r i g h i  wro t e  

L a O p e r i n a  on  l e a r n i n g  t o  w r i t e  i t a l i c .  I t  i s  p o s s i b l y
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t h e  f i r s t  book w r i t t e n  f o r  h a n d w r i t i n g  i n s t r u c t i o n .

8 . I t a l i c  c u r s i v e  -  j o i n e d  i t a l i c  w r i t i n g .

9.  I t a l i c  p r i n t  -  a s i m p l i f i e d  v e r s i o n  o f  i t a l i c  

W r i t i n g  i n  w h i c h  t h e  e n t r a n c e s  and  e x i t s  a r e  removed from 

t h e . i t a l i c  c u r s i v e  l e t t e r s .

10.  M a n u s c r i p t  -  any  o f  t h e  s t y l e s  o f  w r i t i n g  u s i n g  

c i r c l e s , p a r t  c i r c l e s  and v e r t i c a l  l i n e s  t o  form the  l e t t e r s .

11 .  Mode l  -  t h e  i d e a l  r e p r e s e n t a t i o n  o f  a s t y l e  o f  

l e t t e r s  t o  be e m u l a t e d .

12.  P o i n t  -  t h e  m e a s u r e m e n t  u s e d  by p r i n t e r s ;  72 

p o i n t s  e q u a l  one i n c h .

13.  P o i n t e d  s t e e l  n i b  -  a  pen p o i n t  made o f  s t e e l .

14.  R e a d  -  f o r  t h e  p u r p o s e  o f  t h i s  s t u d y , t o  name 

o r a l l y .

15.  S m a l l  l e t t e r s  -  l o w e r  c a s e  l e t t e r s .  Lower and  

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

and s m a l l  a r e  u sed  w i t h  r e f e r e n c e  t o  w r i t i n g .

16 .  S t y l e  o f  w r i t i n g  -  d i s t i n c t i v e  f e a t u r e s  o f  t h e  

l e t t e r s  u sed  f o r  w r i t i n g .

17.  T y p e s e t  -  t h e  name g i v e n  t o  a s t y l e  o f  t yp e  used

f o r  p r i n t i n g .  ,

18.  Weight  -  t h e  t h i c k n e s s  o f  l i n e  i n  p r i n t  o r  w r i t i n g  

w i t h  r e l a t i o n s h i p  t o  t h e  h e i g h t .

19.  ' x 1 h e i g h t  -  t h e  body  h e i g h t  o f  t h e  s m a l l  l e t t e r

1X 1 .
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D e s c r i p t i o n  o f  t h e  P o p u l a t i o n

The s t u d y  was c o n d u c t e d  i n  t h e  1 9 83 - 8 4  a c a d e m i c  y e a r  

w i t h  t h e  p a r t i c i p a t i o n  o f  s i x t y - n i n e  k i n d e r g a r t e n  s t u d e n t s  

f r o m  Lewi s  and  C l a r k  (N=18) , Meadow Lark (N=17) , Sacajawea  

( N=I 8 ) , a n d  W h i t t i e r  (N=16) S c h o o l s .  The f o u r  s c h o o l s  

w e r e  s e l e c t e d  f ro m t h e  s i x t e e n  e l e m e n t a r y  s c h o o l s  i n  Gr e a t  

F a l l s , Montana,  as  f o l l o w s : t h e  names o f  s i x t e e n  e l e m e n t a r y  

s c h o o l s  w e r e  p l a c e d  f a c e  down and  f o u r  names  w e r e  drawn.  

The  p o p u l a t i o n  i n c l u d e d  s t u d e n t s  f r om  one  k i n d e r g a r t e n  

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

g r a n t e d  f r o m  t h e  p r i n c i p a l s  a t  Lewi s  and  C l a r k ,  Meadow 

L a r k ,  S a c a j a w e a , and  W h i t t i e r  S c h o o l s , a t e a c h e r  i n  each 

o f  t h e  s c h o o l s  was c o n t a c t e d . The p r o c e d u r e  o f  t h e  s t u d y  

was e x p l a i n e d  and  d a t e s  f o r  t e s t i n g  s e t .  The k i n d e r g a r t e n  

s t u d e n t s  (N=69) were  a d m i n i s t e r e d  t h e  Matching L e t t e r  S t y l e s  

T e s t  and a r e a d i n g  f l a s h  c a r d s  t e s t .

On t h e  I o w a  T e s t  o f  B a s i c  S k i l l s  i n  1983 ( s e e  T a b l e  

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

i n  g r a d e s  4 ,  5 ,  and  6 i n  t h e  s i x t e e n  e l e m e n t a r y  s c h o o l s  

i n  G r e a t  F a l l s ,  Montana,  was 8 3 . 7 .

The a v e r a g e  o f  t h e  s t u d e n t s '  compos i t e  s c o r e s  f o r  g r a d e s  

4 ,  5 ,  and 6  i n  Meadow Lark was 9 5 . 3 .  At Meadow Lark Schoo l ,  

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

t h e  s i x t e e n  e l e m e n t a r y  s c h o o l s .  The a ve ra g e  o f  t h e  composite 

s c o r e s  o f  t h e  s t u d e n t s  i n  g r a d e s  4 and 6 f o r  W h i t t i e r  ( t h e r e  

was no f i f t h  g r a d e  c l a s s  a t  W h i t t i e r  S c h o o l )  was 56.  At
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W h i t t i e r r t h e  s t u d e n t s  had  t h e  l o w e s t  a v e r a g e  c o m p o s i t e  

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

o f  t h e  c o m p o s i t e  s c o r e s  f o r  t h e  s t u d e n t s  i n  g r a d e s  4 f 5 , 

and  6 i n  Lewi s  and  C l a r k  was 9 0 . 7  and  i n  Sacajaweai i 8 5 . 7 .

Tab l e  I

Composi te  P e r c e n t i l e  Sc o r e s  on t h e  Iowa T e s t  o f  B a s i c  S k i l l s  

f o r  S t u d e n t s  i n  t h e  S i x t e e n  E l emen ta ry  Schoo l s  

i n  G r e a t  F a l l s ,  Montana f o r  1983-84

Grade 4 Grade 5 Grade 6 Arerage

Meadow Lark* 92 99 96 95.3
L in c o ln 96 91 92 93
Mounta in  View 92 95 8 8 91.7
Lewis and C la rk* 89 93 90 90.7
R iv e rv i ew 89 87 90 88.7
Sacajawea* 83 80 94 ' 85.7
Morn ing s ide 74 91 82 82.3
C h i e f  Jo s ep h 83 80 82 81.7
Sunnys ide 79 76 85 80
V a l l e y  View 74 80 79 77 .7
Loy 64 84 82 76.7
R o o s e v e l t 74 63 92 76 .3
R u s s e l l 69 6 8 8 8 75
F r a n k l i n 58 76 85 73
Lo ngfe l l ow 51 58 62 . 57
W h i t t i e r * 37 75 56

Means 79 84 8 8 83 .7

*Schoo l s  i n  t h e  s t u d y . F o u r t h , f i f t h . a n d  s i x t h g r a d e
s t u d e n t s  a t  Meadow L a r k  s c o r e d  t h e  h i g h e s t ,  and  s t u d e n t s  
i n  W h i t t i e r  s c o r e d  t h e  l o w e s t  o f  t h e  s i x t e e n  e l e m e n t a r y  
s c h o o l s  i n  G r e a t  F a l l s ,  Montana,  bn t h e  Ibwa T e s t  o f  B as i c  
S k i l l s  i n  1983 -84 .

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

t h e  num ber  o f  s t u d e n t s  r e c e i v i n g  r e d u c e d  r a t e  a r e  shown
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on Table  2 .

T a b l e .2

School  Food S e r v i c e  I n f o r m a t i o n  f o r  t h e  S i x t e e n  

E l e me n t a ry  S choo l s  i n  G r e a t  F a l l s , 

Montana,  f o r  1983-84

Fr ee  Reduced
E n r o l lm en t  Lunch Ra te

Longfe l l ow 532 65% 8
W h i t t i e r * 226 43% 7
F r a n k l i n 394 . 32% 9
R u s s e l l 282 27% 1 0
L in c o ln 339 26% 9
Sunnys ide 313 25% .15
C h i e f  Jo s ep h 316 2 2 % 13
Loy 434 2 2 % 29
Mounta in  View 267 2 2 % 7
Morn in gs id e . 309 2 0 % 1 1
R o o s e v e l t 399 . 2 0 % 1 1
V a l l e y  View 380 17% 1 1
Lewis and C l a rk* 387 16% 1 0
Ri ve rv i ew 393 16% 8
Sacaj awea* 671 6 % 6
Meadow Lark* 483 2 % 2

*Schoo l s  i n  t h e  s t u d y •

At  Meadow L a r k 2 % o f t h e  s t u d e n t s ,  a t S a c a j a w e a  6 %

o f  t h e  s t u d e n t s ,  a t Lewi s and  C l a r k 16% o f t h e  s t u d e n t s >

and  a t  W h i t t i e r  43% o f t h e s t u d e n t s r e c e i v e d  f r e e  l u n c h .

Of t h e  s c h o o l s  i n  t h e s t u d y .  Meadow Lark  had  t h e  l o w e s t

p e r c e n t a g e  o f  s t u d e n t s r e c e i v i n g  f r e e  l un ch , and W h i t t i e r
‘ ^

had t h e  h i g h e s t  p e r c e n t a g e  o f  s t u d e n t s  r e c e i v i n g  f r e e  l u n c h .
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C o l l e c t i n g  and Reco rd ing  Matching Dat a  

D u r i n g  t h e  f i r s t  week o f  t h e  s e c o n d  s e m e s t e r , on days  

p r e - a r r a n g e d  w i t h  t h e  c l a s s r o o m  t e a c h e r s , t h e  M a t c h i n g  

L e t t e r  S t y l e s  T e s t  ( s e e  A p p e n d i x  B) was a d m i n i s t e r e d  t o  

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

o f  t h e  s e c o n d  s e m e s t e r  was s e l e c t e d  b e c a u s e  k i n d e r g a r t e n  

s t u d e n t s  had n o t  r e c e i v e d  i n s t r u c t i o n  i n  h a n d w r i t i n g .

The c l a s s r o o m  t e a c h e r s  were asked t o  do t h e  fol lowing:  (a)

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

( b) t o  t i m e  t h e  t e s t i n g ,  and  (c)  t o  r e t u r n  t h e  comple t ed  

t e s t s  t o  t h e  r e s e a r c h e r .

D e s c r i p t i o n  o f  t h e  Matching  L e t t e r  S t y l e s  T es t  

The M a t c h i n g  L e t t e r  S t y l e s  T e s t  c o n s i s t e d  o f  two p a r t s  

o f  t w e n t y  i t e m s  e a c h .  Each  o f  t h e  l e t t e r s  b , <|, 3 , I ,  

ffi, JQf Ef 3 f Jlf a n d  y  was h a n d w r i t t e n  i n  f o u r  s t y l e s  by  

t h e  a u t h o r  t o  c o r r e s p o n d  i n  s i z e  t o  2,4 p o i n t  P a l a t i n e  t y p es e t  

( A p p e n d i x  A ) . S t u d e n t s  w e r e  a s k e d  t o  w r i t e  b on P a r t  I  

and d on P a r t  I I  i n  e ach  o f  t h e  f o u r  s t y l e s  b e i n g  t e s t e d .

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

b a s e d  on Z a n e r - B l o s e r  m a n u s c r i p t  model s  ( s e e  Appendix A) ;
/

c u r s i v e , b a s e d  on P a l m e r  c u r s i v e  model s  ( s e e  Appendix A);  

i t a l i c  b a s e d  on t h e  i t a l i c  p r i n t  models  o f  A l f r e d  Fa i r ba nk  

( s e e  A p p e n d i x  A);  D1N e a l i a n ,  b a se d  on D1N e a l i a n  manuscript  

models  ( s e e  Appendix A ) .

I t e m s  f o r  t h e  M a t c h i n g  L e t t e r s  S t y l e s  T e s t  and t h e
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d i s t r a c t o r s  w e r e  s e l e c t e d  f r o m  r e s p o n s e s  t o  a q u e s t i o n -  

n a i r e  ( s e e  A p p e n d i x  B) . K i n d e r g a r t e n  t e a c h e r s  were a sked  

by q u e s t i o n n a i r e  t o  i d e n t i f y  l e t t e r s ,  ba sed  on t h e  t e a c h e r s '  

e x p e r i e n c e ,  t h a t  k i n d e r g a r t e n  c h i l d r e n  c o n fu s ed  w i th  o t h e r  

l e t t e r s .  The r e s u l t s  o f  a s u r v e y  o f  t w e n t y - t h r e e  t e a c h e r s ,  

w i t h  a mean o f  16 y e a r s  t e a c h i n g  e x p e r i e n c e ,  and a mean 

o f  11 y e a r s  e x p e r i e n c e  i n  k i n d e r g a r t e n ,  a r e  shown in  Tab l e

3.

The l e t t e r s  c h o s e n  f o r  t e s t i n g  b ,  cj, g ,  X, m, Hr Er 

g ,  n ,  and y  were  t h e  l e t t e r s  t e ach e r s  i d e n t i f i e d  most f r eque n t l y  

a s  t h e  l e t t e r s  k i n d e r g a r t e n  s t ude n t s  confuse.  Random s e l e c t i o n  

o f  i t e m s  was made by  p l a c i n g  t h e  l e t t e r s  b ,  Ar Sr  I r  Iflr 

Hr Er Sr  Hr and  y  w r i t t e n  i n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  

a n d  D 1N e a l i a n  on f o r t y  s e p a r a t e  3 x 5  c a r d s ,  s h u f f l i n g ,  

c u t t i n g ,  and r e c o r d i n g  i n  o r d e r .

Random s e l e c t i o n  o f  t h e  d i s t r a c t o r s  and matched l e t t e r  

f o r  e a c h  i t e m  was made by w r i t i n g  t h e  t h r e e  d i s t r a c t o r s  

a n d  t h e  m a t c h e d  l e t t e r  on c a r d s .  The c a r d s  we r e  p l a c e d  

f a c e  down , r e a r r a n g e d ,  and s e l e c t e d  i n  l e f t  t o  r i g h t  o r d e r .

W h e r e  l e s s  t h a n  t h r e e  d i s t r a c t o r s  was i d e n t i f i e d ,  

o t h e r  l e t t e r s  i d e n t i f i e d  a s  d i s t r a c t o r s  w e r e  u s e d .  Fo r  

e x a m p l e ,  t h e  o n l y  d i s t r a c t o r s  named f o r  g. w e r e  p  and. g .  

The d i s t r a c t o r s  named f o r  £  i n c l u d e d  Ar Ar Er and g .  The 

d i s t r a c t o r s  named f o r  q. i n c l u d e d  b ,  Ar Er and q .  The d i s t r a c ­

t o r s  u s e d  on the.  Match ing  L e t t e r  S t y l e s  T e s t  f o r  g . . i n c l u d e d  

Er Er h r  and A ( s e e  Tab l e  3 ) .
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Number o f  Times D i s t r a c t o r s  Were I d e n t i f i e d  

by K i n d e r g a r t e n  Teache r s

Table 3

L e t t e r Confused w i t h  and number o f r e s p o n s e s T o t a l s ‘
b  - d (23) P (18) q (18) 59
C e (2 ) . 2
d b ( 2 2 ) P (16) q (15) 53
e a (5) C (3) 9 ( I ) 9
f I ( I ) ' t (14) 15
9 P ( 8 ) q ( 1 2 ) 2 0
h b ( I ) k (I ) n ( 1 0 ) 1 2
i j (7) i (4) 1 1
j i ( 1 0 ) q ( I ) 1 1
k h (6 ) 6
I i (13) j (4) 17
m n (13) W (5) 18 .
n h (5) m ( 1 2 ) U (7) 24
P b O ) d ( 8 ) 9 (3) q (.23) 43
q b (7) d ( 8 ) 9 ( 2 ) P (23) . 40
r h (I ) n ( 8 ) t ( I ) 1 0
S Z (3) 3
t f (15) r ( I ) 16
U n (14) V (5) 19
V u. (1 0 ) W (9) y ( I ) 2 0
W m (4) U ( I ) V (9) 14
y U ( I ) V (4) 5
Z S (7) X ( I ) 8

Note . L e t t e r s  & , fif  Iand z . were n o t  i d e n t i f i e d by any teac
as  c o n f u s e d . w i t h  a n o t h e r  l e t t e r .

The r e s e a r c h e r  was c u r i o u s  ab ou t  k i n d e r g a r t e n  s t u d e n t s '  

a b i l i t y  t o  w r i t e .  The s t u d y  was conduc t ed  a t  t h e  b e g in n i ng  

o f  t h e  s e c o n d  s e m e s t e r . By G r e a t  F a l l s  S c h o o l  D i s t r i c t  

p o l i c y ,  k i n d e r g a r t e n  s t u d e n t s  a r e  n o t  given formal  handwri t ing 

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

S t u d e n t s  w e r e  a s k e d  t o  w r i t e  t h e  l e t t e r  b l i k e  t h e  

h a n d w r i t t e n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and  D' N e a l i a n  

s t y l e  m o d e l s  on P a r t  I . S t u d e n t s  we re  a sked  t o  w r i t e  t h e
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l e t t e r  d l i k e  t h e  h a n d w r i t t e n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  

a n d  D 1N e a l i a n  s t y l e  m o d e l s  on P a r t  I I .  ( s e e  A p p e n d i x  B ) . 

The l e t t e r s  & and  ^  w e re  c h o se n ,  b e cau se  b and d were most  

o f t e n  i d e n t i f i e d  by t e a c h e r s  a s  c o n f u s i n g  t o  k i n d e r g a r t e n  

s t u d e n t s .

V a l i d i t y  and R e l i a b i l i t y  o f  t h e  Matching 

L e t t e r  S t y l e s  T e s t

V a l i d i t y

A p a n e l  o f  j u d g e s  (D r .  E l n o r a  Old C o y o t e ,  Ms. A l i c e  

H e m p h i l l ,  Ms .  M a r c i a  H o l l a n d )  was a s k e d  t o  v e r i f y  t h a t  

t h e  h a n d w r i t t e n  l e t t e r s  w e r e  r e p r e s e n t a t i v e  o f  t h e  models  

( s e e  Appendix.  B) .
< '

R e l i a b i l i t y

R e l  l a b i l i t y  o f  t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t  was 

d e t e r m i n e d  by a d m i n i s t e r i n g  t h e  t e s t  t w i c e  t o  a k i n d e r g a r t e n  

c l a s s  (N=17) a t  V a l l e y  View S c h o o l . i n  May, 1 9 8 3 .  V a l l e y  

V i e w  k i n d e r g a r t e n  s t u d e n t s  w e r e  t e s t e d  on t h e  M a t c h i n g  

L e t t e r  S t y l e s  T e s t  on May 1 6 - 1 7  and  a g a i n  on May 2 4 - 2 5 ,  

1983.

The d a t a  were analyzed using t h e  Spearman rank c o r r e l a t i o n .  

The c o r r e l a t i o n s  f o r  t h e  i n d i v i d u a l  s t y l e s  were:  manuscr ipt ,

. 8 0 0 9 ,  p  v a l u e  = . 0 0 0 0 ;  c u r s i v e ,  . 6 8 0 8 ,  p  v a l u e  =.0026;

i t a l i c ,  . 5 9 7 4 ,  p  v a l u e  = . 0 1 ;  D ' N e a l i a n ,  . 61 52 *  p  v a l u e  

= . 0 0 8  ( s e e  A p p e n d i x  B ) . The s m a l l  N=17 o r  t h e  p o s s i b l e
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c o r r e c t  s c o r e  o f  10 may h a v e  i n f l u e n c e d  t h e  r e s u l t s .  The 

r e l i a b i l i t y  o f  t h e  Ma tch ing  L e t t e r  S t y l e  T e s t  was a c c e p t a b l e  

f o r  t h e  p u r p o s e s  o f  t h i s  s t u d y .
j

Sc o r in g  P r o c e d u r e

C o r r e c t  r e s p o n s e s  f o r  m a t c h i n g  e a c h  o f  t h e  s t y l e s , 

m a n u s c r i p t , c u r s i v e , i t a l i c ,  and  D1N e a l i a n  t o  t y p e s e t ,  

w e r e  c o u n t e d  and  e n t e r e d  on t h e  d a t a  summary s h e e t .  ( s e e  

Appendix C) .

C o l l e c t i n g  and Reco rd ing  Reading Dat a

Ap pr ox im a te ly  one week a f t e r  a d m i n i s t e r i n g  t h e  Matching 

L e t t e r  S t y l e s  t e s t ,  a t  a t ime  p r e - a r r a n g e d  w i t h  t he  classroom 

t e a c h e r s ,  r e a d i n g  d a t a  w e r e  c o l l e c t e d .  S t u d e n t s ,  one by 

o n e , s a t  f a c i n g  t h e  r e s e a r c h e r . S t u d e n t s  w e r e  a s k e d  t o  

r e a d  (name o r a l l y )  t h e  l e t t e r s  r ep r o d u c ed  on f l a s h  c a r d s .

D a t a  r e c o r d i n g  s h e e t s  w e r e  p r i n t e d  l i s t i n g  t y p e s e t  

f i r s t ,  t h e n  t h e  f o u r  h a n d w r i t t e n  s t y l e s  i n  t w e n t y - f o u r  

o r d e r s  ( s e e  A p p e n d i x  D) . S t u d e n t s 1 names had been  w r i t t e n  

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

r e c o r d i n g  s h e e t s .  S t u d e n t s  w e r e  a s s e s s e d  a c c o r d i n g  t o  

t h e  o r d e r  on t h e  r e c o r d i n g  s h e e t .  The order  of  t h e  handwri t ten 

s t y l e s  was randomly s e l e c t e d  t o  minimize t he  p o s s i b l e  sys temat ic  

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

The p r o c e d u r e  below was f o l l o w e d  f o r  r e a d i n g  assessment .

I .  One m inu t e  o r  l e s s  was s p e n t  e s t a b l i s h i n g  r a p p o r t .
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2 .  One m i n u t e  o r  l e s s  was s p e n t  g i v i n g  d i r e c t i o n s  

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

o f  t h e  d i r e c t i o n s .

3 .  The f l a s h  c a r d s  were  s h u f f l e d  t h r e e  t i m e s .

4.  Each l e t t e r  was shown and f i v e  s econds  were  a l l owed  

f o r  r e s p o n s e .

5 .  P o s i t i v e  f e e d b a c k  was g i v e n  f o r  e a c h  c o r r e c t l y

named l e t t e r .  No c o r r e c t i o n  was g i v e n  f o r  misnamed l e t t e r s . .
- ,

The c o r r e c t  l e t t e r  was n o t  named when no r e s p o n s e  was g i ve n  

i n  t h e  t i m e  a l l o w e d .  ‘ S e l f - c o r r e c t e d  responses were considered 

c o r r e c t .

6 . I n c o r r e c t  and  "no r e s p o n s e "  w e r e  r e c o r d e d  on t h e  

d a t a  r e c o r d i n g  s h e e t  ( s e e  Appendix D ) .

7 .  Number o f  c o r r e c t  r e s p o n s e s  f o r  each  o f  t h e  s t y l e s  

was r e c o r d e d  on t h e  summary s h e e t  ( s e e  Appendix C ) .

D e s c r i p t i o n  o f  F l a s h  Cards

F i v e  s e t s  o f  f l a s h  c a r d s  w e r e , r e p r o d u c e d  w i t h  b l a c k  

i n k  on  40# w h i t e  c a r d  s t o c k  4 x 6  i n c h e s .  H a n d w r i t t e n  

m o d e l s  w e r e  c o n s i s t e n t  i n  s i z e  and  w e ig h t  t o  t h e  one i nch  

x h e i g h t  P a l a t i n o  S e m i - B o l d  t y p e s e t  u s e d  by t h e  company 

o f  t h e  a do p t e d  r e a d i n g  program o f  G r e a t  F a l l s  School  D i s t r i c t  

# 1 .  . ■

S e t  # 1 :  o n e  e a c h  o f  t h e  s m a l l  l e t t e r s  b ,  d ,  3 , I ,

EU Hf Pf  Sf  Hf and  H i n  P a l a t i n e  S e m i - B o l d  t y p e s e t  ( s e e  

Appendix A) ,  x h e i g h t  o f  one i n c h .
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S e t  # 2 :  o n e  e a c h  o f  t h e  s m a l l  l e t t e r s  b ,  d ,  g., I ,
' ' ■ ,  ■ "

IQf Hf Hf Sf  Hf and  Y h a n d w r i t t e n  i n  m a n u s c r i p t , b a sed  on 

Z a n e r - B l o s e r  m a n u s c r i p t  m o d e l s  ( s e e  Appendix A) ,  x h e i g h t  

o f  one i n c h .

S e t  #3.: o n e  e a c h  o f  t h e  s m a l l  l e t t e r s  b ,  d ,  g_, J,,

Hf Hf Hf Hf Hf and  x  h a n d w r i t t e n  i n  c u r s i v e ,  b a se d  on t h e  

. P a l m e r  c u r s i v e  m o d e l s  ( s e e  A p p e n d i x  A) ,  jc h e i g h t  o f . o n e  

i n c h .  . '

S e t  # 4 :  o n e  e a c h  o f  t h e  s m a l l  l e t t e r s  b ,  4 f  Hf I f

IQf Hf Hf Hf Hf and  #  h a n d w r i t t e n  i n  i t a l i c ,  b a s e d  on t h e  

i t a l i c  p r i n t  m o d e l s . o f  A l f r e d  F a i r b a n k  ( s e e  Appendix  A) , 

& h e i g h t  o f  one i n c h .  '

S e t  # 5 :  o n e  e a c h  o f  t h e  s m a l l  l e t t e r s  b ,  d ,  a ,  I ,

IQf Hf H'  Hf Hf and  j£ h a n d w r i t t e n  i n  D ' N e a l i a n ,  b a s e d  on 

D 1N e a l i a n  m a n u s c r i p t  m o d e l s  ( s e e  A p p e n d ix  A ) ,  x h e i g h t  

o f  one i n c h .

A p a n e l  o f  j u d g e s  (D r .  E l n o r a  Old C o y o t e , Ms. A l i c e  

H e m p h i l l f  Ms. Marc ia  Hol land)  v e r i f i e d  t h a t  t h e  h a n d w r i t t e n  

l e t t e r s  were  r e p r e s e n t a t i v e  o f  t h e  models  (Appendix B ) .

P i l o t  S tudy

A p i l o t  s t u d y  was c o n d u c t e d  t o  c h e c k  t h e  p r o c e d u r e f

t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t  and  t h e  f l a s h  c a r d s , and
.

t h e  a c c u r a c y  o f  t h e  i n s t r u m e n t s .

I n  Ma y , 1 98 3  , k i n d e r g a r t e n  s t u d e n t s  a t  V a l l e y  View- 

(N=17) and  Sa ca j awea  School  (N=17) i n  G r e a t  F a l l s ,  Montana,
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w e r e  t e s t e d .  The p r o c e d u r e  o u t l i n e d  i n  t h i s  C h a p t e r  was 

f o l l o w e d  w i t h  one  e x c e p t i o n .  The d a t a  f o r  r e a d i n g  f l a s h  

c a r d s  were  n o t  c o l l e c t e d  by t h e  r e s e a r c h e r .

P r e c a u t i o n s  w e r e  t a k e n  t o  a s s u r e  t h e  a c c u r a c y  o f  t h e  

i n s t r u m e n t s .  D a t a  f r o m  t h e  f i r s t  t e s t i n g  o f  t h e  V a l l e y  

V i e w  s t u d e n t s  w e r e  ha nd  c a l c u l a t e d  u s i n g  t h e  o n e - f a c t o r  

e x p e r i m e n t s  w i t h  r e p e a t e d  m e a s u r e m e n t s  f o rm u la  (Fe rguson ,  

19 81  , 263  , 3 1 8 - 3 2 0  , A p p e n d i x  E) . D a t a  w e r e  c a l c u l a t e d  

on t h e  MSU c o m p u t e r  u s i n g  t h e  Biomed s t a t i s i c a l  package .  

T h i s  p r e c a u t i o n  was t a k e n  t o ,  i n s u r e  t h e  employment  o f  t h e  

p r o p e r  computer  p rog ram.

From a n a l y s i s  o f  t h e  d a t a  ( s e e  A p p e n d i x  E) f o r  t h e  

M a t c h i n g  L e t t e r  S t y l e s  T e s t  f o r  t h e  k i n d e r g a r t e n  s t u d e n t s  

a t  V a l l e y  V iew ,  t h e '  f o l l o w i n g  were  shown: t h e  mean s c o r e s  

f o r  m a t c h i n g  i t a l i c  s t y l e  t o  t y p e s e t  ( 8 .889)  and match ing  

m a n u s c r i p t  s t y l e  t o  t y p e s e t  ( 8 . 7 7 8 )  we r e  s i g n i f i c a n t l y  

h i g h e r  t h a n  t h e  mean s c o r e s  f o r  m a t c h i n g  D1N e a l i a n  s t y l e  

t o  t y p e s e t  ( 8 . 0 5 6 )  and  m a t c h i n g  c u r s i v e  s t y l e  t o  t y p e s e t  

( 4 . 3 3 3 )  . The mean s c o r e  f o r  m a t c h i n g  D ' N e a l i a n  s t y l e  t o  

t y p e s e t  ( 8 . 0 5 6 )  was  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  mean 

s c o r e  f o r  ma t ch ing  c u r s i v e  s t y l e  t o  t y p e s e t  ( 4 . 3 3 3 ) .

From t h e  a n a l y s i s  o f  t h e  d a t a  f o r  t h e  Match ing  L e t t e r  

S t y l e s  T e s t  ( s e e  A p p e n d i x  E) f o r  t h e  k i n d e r g a r t e n  s t u d e n t s  

a t  S a c a j a w e a , t h e  f o l l o w i n g  w e r e  shown:  t h e  mean s c o r e s  

f o r  m a t c h i n g  m a n u s c r i p t  s t y l e  t o  t y p e s e t  ( 9 . 0 0 0 )  and f o r  

m a t c h i n g  i t a l i c  s t y l e  t o  t y p e s e t  ( 8 . 529)  were  s i g n i f i c a n t l y
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h i g h e r  t h a n  t h e  mean s c o r e s  f o r  m a t c h i n g  D ' N e a l i a n  s t y l e  

t o  t y p e s e t  (7.824) .  and f o r  ma t ch ing  c u r s i v e  s t y l e  t o  t y p e s e t  

( 4 . 0 5 9 ) .  The mean s c o r e  f o r  m a t c h i n g  D' N e a l i a h  s t y l e  t o  

t y p e s e t  ( 7 . 8 2 4 )  was  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e , m e a n  

s c o r e  f o r  ma t ch ing  c u r s i v e  s t y l e  t o  t y p e s e t  ( 4 . 0 5 9 ) .

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

( s e e  Appendix F) f o r  t h e  s t u d e n t s  a t  Val ley  View, t h e  fol lowing 

w e r e  shown:  t h e  mean s c o r e s  f o r ,  r e a d i n g  D1N e a l i a n  s t y l e  

( 5 . 9 4 4 ) ,  m a n u s c r i p t  s t y l e  ( 5 . 6 6 7 )  , t y p e s e t  s t y l e  (5 .556)  

a n d  i t a l i c  s t y l e  ( 5 . 4 4 4 )  w e r e  s i g n i f i c a n t l y  h i g h e r  t h a n  

t h e  mean s c o r e  f o r  r e a d i n g  c u r s i v e  s t y l e  (1 . 2 2 2 ) .

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

( s e e  Appendix E) f o r  t h e  s t u d e n t s  a t  Saca j awea  t h e  f o l l o w i n g  

w e r e  s h o w n : t h e  mean s c o r e s  f o r  r e a d i n g  t y p e s e t  (8 .176)  

a n d  m a n u s c r i p t  s t y l e  ( 8 . 0 0 0 ) w e r e  s i g n i f i c a n t l y  h i g h e r  

t h a n  t h e  mean s c o r e s  f o r  r e a d i n g  i t a l i c  s t y l e  ( 7 . 294)  and 

c u r s i v e  s t y l e  ( 2 . 1 7 6 ) .  The mean s c o r e  f o r  r e a d i n g  i t a l i c  

s t y l e  ( 7 . 2 9 4 )  was s i g n i f i c a n t l y  h i g h e r  t h an  t h e  mean s c o r e  

f o r  r e a d i n g  c u r s i v e  s t y l e  ( 2 . 1 7 6 ) , .  The mean s c o r e  f o r  

r e a d i n g  D1N e a l i a n  s t y l e  (7.765) was no t  s t a t i s t i c a l l y  d i f f e r e n t  

f r o m  t h e  mean  s c o r e s  f o r  r e a d i n g  i t a l i c  s t y l e  ( 7 . 2 9 4 ) ,  

t y p e s e t  ( 8 . 176)  , and m a n u s c r i p t  s t y l e  ( 8 . 0 0 0 ) .

From t h e  a n a l y s i s  o f  t h e  d a t a  t o  compare r eading  l e t t e r s  

i n  t h e  f o u r  s t y l e s  and  m a t c h i n g  t h e  same f o u r  s t y l e s  t o  

t y p e s e t  ( s e e  A p p e n d i x  F) f o r  t h e  s t u d e n t s  a t  V a l l e y  View 

i t  was shown t h a t  t h e  mean s c o r e  f o r  ma t ch ing  (7 .514)  was
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s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  mean s c o r e  f o r  r e ad in g  (4 .569) .  

F o r  t h e  s t u d e n t s  a t  S a c a j a w e a  t h e  mean s c o r e  f o r  mat ch ing  

( 7 . 3 5 3 )  was s i g n i f i c a n t l y . h i g h e r  t h a n  t h e  mean s c o r e  f o r  

r e a d i n g  ( 6 . 3 0 9 ) .

From t h e  a n a l y s i s  o f  t h e  d a t a  t o  c om p a r e  t h e  s c o r e s  

o f  r e a d i n g  l e t t e r s  h a n d w r i t t e n  i n  t h e  four  s t y l e s  and matching 

t h e  f o u r  s t y l e s  t o  t y p e s e t  ( s e e  A p p e n d i x  E) f o r  s t u d e n t s  

a t  V a l l e y  View,  i t  was shown t h a t  t h e  mean scores  f o r  manuscr ipt  

s t y l e  ( 7 . 2 2 2 ) ,  i t a l i c  s t y l e  ( 7 . 1 6 7 ) ,  D'Nea l ian .  s t y l e  (7 .000)  

w e r e  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  r e a d i n g  and  m a t c h i n g  

ityean s c o r e  f o r  c u r s i v e  s t y l e  ( 2 . 7 7 8 ) .  Fo r  s t u d e n t s  a t  

S a ca j aw ea ,  t h e  r e a d i n g  and ma tch ing  mean s c o r e  f o r  manuscr ipt  

s t y l e  ( 8 . 5 0 0 )  was s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  r e a d i n g  

and ma tch ing  mean s c o r e s  f o r  i t a l i c  s t y l e  ( 7 . 9 1 2 ) ,  D ' N e a l i a n  

s t y l e  ( 7 . 7 9 4 ) ,  a n d  c u r s i v e  s t y l e ,  ( 3 . 1 1 8 ) .  The r e a d i n g  

and ma tch ing  mean s c o r e s  for .  i t a l i c  s t y l e  (7.912) and D'Neal ian 

s t y l e  ( 7 . 7 9 4 )  w e r e  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  r e a d i n g  

and ma tch ing  mean s c o r e  f o r  c u r s i v e  s t y l e  ( 3 . 1 1 8 ) .

A l l  d a t a  a n a l y z e d  met  t h e  l e v e l  o f  s i g n i f i c a n c e .

Summary

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

d i f f e r e n t  e l e m e n t a r y  s c h o o l s  i n  G r e a t  F a l l s ,  Montana,  d u r i n g  

t h e  1983-84 s c h o o l  y e a r  were asked t o  match t y p e s e t  d i s t r a c t o r s  

t o  sm a l l  l e t t e r s  d ,  3 , I ,  m, n ,  p ,  3 , 3 , and Y handwri t ten 

i n  f o u r  s t y l e s  u s i n g  a Matching  L e t t e r  S t y l e s  T es t .  Students
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w e r e  a s k e d  t o  r e a d  ( name o r a l l y )  s m a l l  l e t t e r s  b ,  g ,  

I r  Br Br Pr  Sir Br and  % r e p r o d u c e d  on f l a s h  c a r d s . F ive  

s e t s  o f  f l a s h  cards  were used:  Pa l a t i n o  t y pes e t  and handwri t ten 

m a n u s c r i p t , c u r s i v e ,  i t a l i c ,  and  D ' N e a l i a n .  T h e r e  we r e  

f o u r  g e n e r a l  q u e s t i o n s  t o  be  answered :

1 .  I s  t h e r e  a d i f f e r e n c e  b e t w e e n  t h e  k i n d e r g a r t e n  

s t u d e n t s '  s c o r e s  f o r  ma t ch ing  h a n d w r i t t e n  manuscr ip t ,  cu r s i v e ,  

i t a l i c ,  and  D ' N e a l i a n  l e t t e r  s t y l e s  t o  t y p e s e t ,  a s  measured 

by t h e  Match ing  L e t t e r . S t y l e s  T e s t ?

2 .  I s  t h e r e  a d i f f e r e n c e  be tween k i n d e r g a r t e n  s t u de n t s '  

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

i n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and D ' N e a l i a n ,  as  measured 

by r e a d i n g  f l a s h  c a r d s ?

3.  Are t h e r e  main e f f e c t  d i f f e r e n c e s  between k inderga r t en  

s t u d e n t s '  r e a d i n g  and  m a t c h i n g  s c o r e s ,  a s  measured  by t h e  

Matching  L e t t e r  S t y l e s  T e s t  and r e a d i n g  from f l a s h  c a r d s .

4 .  Are t h e r e  main e f f e c t  d i f f e r e n c e s  between k inderga r ten  

s t u d e n t s '  r e a d i n g  and ma tch ing  s c o r e s  f o r  manuscr i pt ,  cu r s i ve ,  

i t a l i c ,  and  D' N e a l i n a , a s  m e a s u r e d  by t h e  Ma tch ing  L e t t e r  

S t y l e s  T e s t  and r e a d i n g  f rom f l a s h  c a r d s .

A p o s t - t e s t - o n l y  d e s i g n  f o r  r e p e a t e d  measurement  w i t h  

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

i t a l i c ,  D ' N e a l i a n  was u s e d .  A n a l y s i s  of  va r i ance  was employed 

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

a t  t h e  . 01  l e v e l . A p o s t  hoc a n a l y s i s  was u sed  t o  i d e n t i f y  

d i f f e r e n c e s . I n c o r r e c t  r e s p o n s e s  by l e t t e r  and s t y l e  were
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t a b u l a t e d  f o r  a n a l y s i s .

A p i l o t  s t u d y  was c o n d u c t e d  t o  c h e c k  t h e  p r o c e d u r e ,  

t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t  and  t h e  f l a s h  c a r d s ,  and 

t h e  a c c u r a c y  o f  t h e  i n s t r u m e n t s .

I
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CHAPTER' IV

DISCUSSION OF RESULTS

The s t y l e  o f  h a n d w r i t i n g  t o  t e a c h  has  been  q u e s t i o n e d  

by e d u c a t o r s  f o r  t h e  p a s t  s e v e r a l  d e c a d e s .  W i l k i n so n  (1971) 

e x p r e s s e d  a r e l a t i o n s h i p  be tween  r e a d i n g  and w r i t i n g ,  because 

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

d i s c o v e r  w ha t  e f f e c t  t h e  s t y l e  o f  h a n d w r i t i n g  t a u g h t  had 

on r e a d i n g  pe r f o r m an c e  p roduced  c o n f l i c t i n g  r e s u l t s .  Wri ters  

o f  c u r r e n t  b o o ks  on t e a c h i n g  o f  l a n g u a g e  a r t s  c o n c u r r e d  

t h a t  one  o f  t h e  r e a s o n s  f o r  t e a c h i n g  m a n u s c r i p t  was t h a t  

i t  m o r e  n e a r l y  r e s e m b l e s  t h e  p r i n t  i n  b o o k s , so  p r i m a r y  

c h i l d r e n  l e a r n  o n l y  one g r a p h i c  r e p r e s e n t a t i o n  of  t he  a lphabet  

f o r  r e a d i n g  and  w r i t i n g  ( A n d e r s o n  and L ap p ,  19 7 9 ;  Coody 

and  N e l s o n ,  19 82 ;  D e h a v e n ,  197 9;  H e n n i n g s ,  1 9 8 2 ;  Marcus ,  

1977 ;  N o r t o n ,  1980 ; P e t t y , P e t t y  and  B e c k i n g , 1981;  Rubin,  

1975;  Savage ,  1977) .

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

i n  d i f f e r e n t  s t y l e s  was c h a l l e n g e d  by Hay (1965) . Lehman 

(1976 )  c l a i m e d  t h a t  m a n u s c r i p t  m o d e l s  d id  n o t  s u p p o r t  t h e  

Roman t y p e s e t  u s e d  f o r  r e a d i n g .  No s t u d i e s  w e r e  f o u n d  

t o  i n d i c a t e  t h a t  t h e  young  c h i l d  co u ld  r e c o g n i z e  one s t y l e  

o f  h a n d w r i t t e n  l e t t e r s  b e t t e r  t h a n  a n o t h e r ,  o r  t h a t  one



51

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

b o o k s .

The  p u r p o s e  o f  t h i s  s t u d y  was t o  i n v e s t i g a t e :  (a)  

i f  t h e r e  was a d i f f e r e n c e  b e t w e e n  k i n d e r g a r t e n  s t u d e n t s '  

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

o r  D ' N e a l i a n  s t y l e  l e t t e r s  t o  t y p e s e t ,  (b)  i f  t h e r e  was 

a d i f f e r e n c e  i n  k i n d e r g a r t e n  s t u d e n t s '  s c o r e s  f o r  r e a d i n g  

t y p e s e t  l e t t e r s  a n d  h a n d w r i t t e n  l e t t e r s  i n  m a n u s c r i p t , 

c u r s i v e ,  i t a l i c ,  o r  D ' N e a l i a n ,  (c) i f  t h e r e  were  main e f f e c t  

d i f f e r e n c e s  b e t w e e n  k i n d e r g a r t e n  s t u d e n t s '  r e a d i n g  and 

m a t c h i n g  s c o r e s ,  (d)  i f  t h e r e  were  main e f f e c t  d i f f e r e n c e s  

b e t w e e n  k i n d e r g a r t e n  s t u d e n t s '  r e a d i n g  and ma tch ing  s c o r e s  

f o r  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c  o r  D1N e a l i a n  s t y l e  l e t t e r s .

The s t u d y  was c o n d u c t e d  i n  t h e  19 83 -84  academic  y e a r  

w i t h  t h e  p a r t i c i p a t i o n ,  o f  s i x t y - n i n e  k i n d e r g a r t e n  s t u d e n t s  

f r o m  Lewi s  and  C l a r k  (N= IB) , Meadow Lark (N=17) , Sacajawea 

(N=18) , and  W h i t t i e r  (N=16) S c h o o l s . T h e s e  f o u r  s c h o o l s  

w e r e  s e l e c t e d  by d r a w i n g  t h e  names f rom t h e  names o f  t h e  

s i x t e e n  e l e m e n t a r y  s c h o o l s  i n  G r e a t  F a l l s ,  Montana.

A M a t c h i n g  L e t t e r  S t y l e s  T e s t  ( s e e  A p p e n d i x  B) was 

a d m i n i s t e r e d  i n  w h i c h  c h i l d r e n  w e re  a s k e d  t o  s e l e c t  and 

m a r k , f r o m  f o u r  t y p e s e t  l e t t e r s ,  t h e  l e t t e r  t h a t  was t h e  

same a s  t h e  h a n d w r i t t e n  l e t t e r .  M a n u s c r ip t ,  c u r s i v e ,  i t a l i c  

a n d  D ' N e a l i a n  h a n d w r i t i n g  s t y l e s  we r e  u s e d  t o  t e s t  t h e  

l e t t e r s  b ,  d ,  g ,  I ,  m, n ,  p ,  g ,  u ,  and y .  I t e m s  and t h e  

d i s t r a c t o r s  f o r  t h e  Match ing  L e t t e r  S t y l e s  T e s t  were s e l e c t e d
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f rom r e s p o n s e s  t o  a q u e s t i o n n a i r e  ( s e e  Appendix B ) . (R e c a l l  

t h e s e  l e t t e r s  w e r e  s e l e c t e d  by t w e n t y - t h r e e  k i n d e r g a r t e n  

t e a c h e r s  who c o m p l e t e d  a q u e s t i o n n a i r e .  The q u e s t i o n n a i r e  

a s k e d  . t he  t e a c h e r s  t o  i d e n t i f y  l e t t e r s  t h a t ,  b a se d  on t h e i r  

e x p e r i e n c e ,  k i n d e r g a r t e n  c h i l d r e n  confused 'wi th  o the r  l e t t e r s . )

S t u d e n t s  were  a l s o  a sked  t o  r e a d  t h e  same s m a l l  l e t t e r s  

b ,  d ,  a ,  I ,  in, n ,  p ,  5 , u ,  and  % f r om  f i v e  s e t s  o f  f l a s h  

c a r d s  r e p r o d u c e d  i n  t y p e s e t ,  and h a n d w r i t t e n  i n  m a n u s c r i p t , '  

c u r s i v e ,  i t a l i c  and D1N e a l i a n  ( s e e  Appendix D ) .

A p o s t - t e s t - o n l y  d e s i g n  f o r  r e p e a t e d  m e a s u r e m e n t  o f  

p e r f o r m a n c e  i n  m a t c h i n g  and  r e a d i n g  w i t h  t h e  i n d e p e n d e n t  

v a r i a b l e  o f  s t y l e  was u s e d .  A n a l y s i s  of  va r i ance  was employed 

t o  d e t e r m i n e  i f  d i f f e r e n c e s  i n  s c o r e s  w e re  s i g n i f i c a n t  

a t  t h e  . 0 1  l e v e l .  A p o s t  hoc  a n a l y s i s  was u s e d  when t h e  

d i f f e r e n c e s  i n  s c o r e s  showed s i g n i f i c a n c e  b e y o n d  t h e  . 0 1  

l e v e l  o f  a c c e p t a n c e .  I n c o r r e c t  r e s p o n s e s  by  l e t t e r  and 

s t y l e  were  t a b u l a t e d .

S t u d e n t s  w e re  a s k e d  t o  w r i t e  t h e  l e t t e r  b and d l i k e  

t h e  m o d e l s  o f  b and  4  h a n d w r i t t e n  i n  m a n u s c r i p t ,  c u r s i v e ,  

i t a l i c ,  and  D1 N e a l i a n .  ( R e c a l l  t h e  l e t t e r s  b and  d were 

s e l e c t e d  b a s e d  on t h e  i n f o r m a t i o n  f rom t h e  q u e s t i o n n a i r e  

comp le t ed  by t e a c h e r s  ( s e e  Appendix B and Tab l e  3 ,  p .  42) .

The  n u m b e r  o f  l e t t e r s  w r i t t e n  by t h e  s t u d e n t s  l i k e  

t h e  models  was t a b u l a t e d .  H a n d w r i t t e n  l e t t e r s  were considered 

t o  be  v i s u a l l y  l i k e  o r  u n l i k e  t h e  model .  Minor v a r i a t i o n s  

i n  s i z e  and  d e g r e e  o f  s l a n t  were  d i s r e g a r d e d .  The sequence



53

o f  how t h e  l e t t e r  was formed was n o t  c o n s i d e r e d .

Nu l l  H y p o t h e s i s  I

I n  N u l l  H y p o t h e s i s  I , i t  was s t a t e d  t h a t  t h e r e  would 

be  no d i f f e r e n c e  b e t w e e n  t h e  k i n d e r g a r t e n  s t u d e n t s '  s c o r e s  

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

D ' N e a l i a n  l e t t e r  s t y l e s  t o  t y p e s e t ,  a s  m e a s u r e d  by t h e  

M a t c h i n g  L e t t e r  S t y l e s  T e s t  ( s e e  T a b l e  4 and  t h e  s a m p le  

t e s t  i n  A p p e n d i x  B) .  The n u l l  h y p o t h e s i s  was r e j e c t e d  

a t  < . 0 1  l e v e l  ( s e e  A pp e n d i x  F ) . T h e r e  was a s i g n i g i c a n t  

d i f f e r e n c e  b e t w e e n  t h e  k i n d e r g a r t e n  s t u d e n t s '  s c o r e s  f o r  

ma t ch ing  h a n d w r i t t e n  m a n us c r ip t ,  c u r s i v e ,  i t a l i c ,  and D' Neal ian 

l e t t e r  s t y l e s  t o  t y p e s e t ,  a s  measured  by t h e  Matching  L e t t e r  

S t y l e s  T e s t .

Tab l e  4

Mean Sco r e s  f o r  M a n u s c r i p t ,  C u r s i v e ,  I t a l i c ,  and D ' N e a l i a n  

Made by K i n d e r g a r t e n  S t u d e n t s  as  Measured by 

t h e  Matching  L e t t e r  S t y l e s  Tes t

Style

Schools
Combined
Scores
(N=69)

Lewis & 
Clark 
( (N=IB)

Meadow
Lark
(N=17)

Sacajawea 
(N=IB) '

Whittier
(N=16)

Man. 7.500 8.118 7.444 7.750 7.696

Cur. 2.778 3.235 - 3.222 3.437 3.159

Ita: 8.111 7.941 8.056 7.687 7.957

D'N. 6.778 7.176 7.222 7.250 7.101

B = , .000 .000 .000 .000 .000

Mat£. Maximum s c o r e  *■ 10.
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From t h e  p o s t  hoc a n a l y s i s  ( s e e  Tab l e  5) , i t  was shown 

t h a t  s t u d e n t s  c o u l d  m a t c h  i t a l i c  ( 7 . 9 5 7 )  and  m a n u s c r i p t  

. ( 7 . 6 9 6  ) s t y l e  l e t t e r s  t o  t y p e s e t  b e t t e r  t h a n  D1N e a l i a n  

(7 .101)  o r  c u r s i v e  (3 .159)  s t y l e  l e t t e r s  to  t y p e s e t .  Students 

c o u l d  m a t c h  D1N e a l i a n  s t y l e  l e t t e r s  t o  t y p e s e t  b e t t e r  t h an  

c u r s i v e  s t y l e  l e t t e r s  t o  t y p e s e t .

Tab l e  5

D i f f e r e n c e s  i n  Mean Sc o r e s  f o r  M a n u s c r i p t ,  C u r s i v e ,  I t a l i c ,  and 

D1N e a l i a n  Made by K i n d e r g a r t e n  S t u d e n t s  as  Measured 

by t h e  Match ing  L e t t e r  S t y l e s  T es t

Schools

Lewis
Clark
(N=18)

& Meadow 
Lark 
(N=I7)

Sacajawea
(N=IB)

Whittier
(N=IG)

Combined 
. Scores 
(N=69)

OJ Ita. Aa Man. A Ita. A Man. A Ita. A

S Man. AB ' Ita. A Man. B Ita. A Man. A
CO

D'N. B D'N. B D'N. B D'N. A D'N. B

Cur. C Cur. C Cur. C. ■ Cur. C Cur. C

aA r B, and C represent differences in mean scores.

When t h e  mean s c o r e s  o f  t h e  i n d i v i d u a l  s c h o o l s  were  

e x a m i n e d ,  s t u d e n t s  s c o r e d  l o w e s t  i n  mat ch ing  c u r s i v e  s t y l e  

l e t t e r s  t o  t y p e s e t  i n  a l l  c a s e s .  Lewis and C l a r k  s t u d e n t s  

c o u l d  m a t c h  i t a l i c  ( 8 . 1 1 1 ) s t y l e  l e t t e r s  t o  t y p e s e t  b e t t e r  

t h a n  D1 N e a l i a n  ( 6 . 7 7 8 )  and c u r s i v e  ( 2 . 7 7 8 )  s t y l e  l e t t e r s  

t o  t y p e s e t .  T h e s e  s t u d e n t s  c o u l d  m a t ch  D ' N e a l i a n  s t y l e  

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

S t u d e n t s '  mean s c o r e s  f o r  ma t ch ing  m a n u s c r i p t  ( 7 . 500)  s t y l e
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, l e t t e r s  t o  t y p e s e t  were, n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom 

t h e  s c o r e s  f o r . m a t c h i n g  i t a l i c  o r  D ' N e a l i a n  s t y l e  l e t t e r s  

t o  t y p e s e t .

S t u d e n t s  a t  Meadow Lark c o u ld  match m a n u s c r i p t  (8 .118)  

a n d  i t a l i c  ( 7 . 9 4 1 )  s t y l e  l e t t e r s  t o  t y p e s e t  b e t t e r  t h a n  

D 1N e a l i a n  ( 7 . 1 7 6 )  a nd  c u r s i v e  ( 3 . 2 3 5 )  s t y l e  l e t t e r s  t o  

t y p e s e t .  These  s t u d e n t s  c o u ld  match  D1N e a l i a n  s t y l e  l e t t e r s  

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

S a c a j a w e a  s t u d e n t s  s c o r e d  s i g n i f i c a n t l y  h i g h e r  when 

m a t c h i n g  i t a l i c  ( 8 . 0 5 6 )  s t y l e  l e t t e r s  t o  t y p e s e t . t h a n  when 

m a t c h i n g  m a n u s c r i p t  ( 7 . 4 4 4 ) ,  D1N e a l i a n  ( 7 . 2 2 2 ) ,  and c u r s i v e  

( 3 . 2 2 2 )  s t y l e  l e t t e r s  t o  t y p e s e t . However, :  t h e  mean s c o r e s  

f o r  m a t c h i n g  m a n u s c r i p t  and  D' N e a l i a n  s t y l e  l e t t e r s  t o  

t y p e s e t  were  h i g h e r  t h a n  t h e  mean s c o r e s  f o r  matching curs ive  

s t y l e  l e t t e r s  t o  t y p e s e t .

Mean s c o r e s  f o r  t h e  s t uden t s  a t - W h i t t i e r  were s i g n i f i c a n t l y  

h i g h e r  f o r  m a t c h i n g  m a n u s c r i p t  ( 7 . 7 5 0 ) ,  i t a l i c  ( 7 . 6 8 7 ) ,  

and  D1N e a l i a n  ( 7 . 2 5 0 )  s t y l e  l e t t e r s  t o  t y p e s e t  t h an  t h e i r  

mean s c o r e s  f o r  ma t ch ing  c u r s i v e  s t y l e  l e t t e r s  t o  t y p e s e t .

From t h e  a n a l y s i s  o f  t h e  d a t a  f o r  t h e  s i x t y - n i n e  kinder ­

g a r t e n  s t u d e n t s  . t e s t e d ,  i t  was shown t h a t  t h e r e  was no 

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

( 7 . 9 5 7 )  and  m a n u s c r i p t  ( 7 . 6 9 6 )  s t y l e  l e t t e r s  t o  t y p e s e t .  

The s t u d e n t s  m a t c h e d  i t a l i c  and  m a n u s c r i p t  s t y l e  l e t t e r s  

b e t t e r  t h a n  D 1 N e a l i a n  ( 7 . 1 0 1 )  o r  c u r s i v e  ( 3 . 1 5 9 )  s t y l e  

l e t t e r s  t o  t y p e s e t . .  The s t u d e n t s  ma t ched  D1N e a l i a n  s t y l e
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l e t t e r s  b e t t e r  t h a n  c u r s i v e  s t y l e  l e t t e r s  t o  t y p e s e t .  

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

ma tch ing  c u r s i v e  s t y l e  l e t t e r s  t h a n  when ma tch ing  manuscr ipt ,  

i t a l i c ,  o r  D1N e a l i a n  s t y l e  l e t t e r s  t o  t y p e s e t .

Nu l l  H y p h o t h e s i s  -2

I n  n u l l  H y p o t h e s i s  2 ,  i t  was s t a t e d  t h a t  t h e r e  would
- •

be  no d i f f e r e n c e  b e t w e e n  t h e  k i n d e r g a r t e n  s t u d e n t s '  s c o r e s  

f o r  r e a d i n g  t y p e s e t  l e t t e r s  and  h a n d w r i t t e n  l e t t e r s  i n  

m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and  D1N e a l i a n  l e t t e r s ,  a s  

m e a s u r e d  by r e a d i n g  f l a s h  c a r d s  ( s e e  T a b l e  6 ) .  The n u l l  

h y p o t h e s i s  was r e j e c t e d  a t  < .0 1  l e v e l  ( s e e  A p p e n d i x  F ) .

Tab l e  6

Mean Sc o r e s  f o r  M a n u s c r i p t ,  C u r s i v e ,  I t a l i c ,  D ' N e a l i a n ,  

and T y p e s e t  Made by K i n d e r g a r t e n  S t u d e n t s  

Reading  F l a s h  Cards
School's

Lewis & . Meadow Combined
Clark Lark Sacajawea Whittier Scores

Style (N=18) (N=17) (N=IB) (N=16) (N=69)

Man. 6.667 5.353 4.611 ' 5.187 5.464

Cur. 1.778 1.176 .944 1.937 1.449

Ita. 6.444 4.882 4.944 5.125 5.362
D'.N. 6.333 5.294 4.722 5.187 4.391

Typ. .
7— —t —.~ - - r  —r . "

E =

6.000 4.471 4.444

.000

5.437 5.087

.000 .000 .000 • .000

Mote. Maximum score =10.

There  was a s i g n i f i c a n t  d i f f e r e n c e  between, t he  k inderga r ten
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s t u d e n t s '  s c o r e s  f o r  r e a d i n g  t y p e s e t  l e t t e r s  and h a n d w r i t t e n  

l e t t e r s  i n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and D' Neal ian l e t t e r s ,  

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

a n a l y s i s ,  i t  was shown s t u d e n t s  s c o r e d  s i g n i f i c a n t l y  h i g h e r  

when  r e a d i n g  t y p e s e t  ( 5 . 0 8 7 )  , i t a l i c  ( 5 . 3 6 2 ) ,  D1N e a l i a n  

( 4 . 3 9 1 )  , and  m a n u s c r i p t  ( 5 . 4 6 4 )  s t y l e  l e t t e r s  t h a n  when 

r e a d i n g  c u r s i v e  ( 1 . 4 4 9 )  s t y l e  l e t t e r s  f r o m f l a s h  c a r d s  

( s e e  Tab l e  7 ) .

Tab l e  7

D i f f e r e n c e s  i n  Mean Sc o r e s  f o r  M a n u s c r i p t ,  C u r s i v e ,  I t a l i c ,  

D1N e a l i a n , and T yp es e t  Made by K i n d e r g a r t e n  

S t u d e n t s  Reading  F l a s h  Cards

Schools
Lewis s 
Clark 
(N=I8 )

Meadow
Lark
(N=17)

Sacajawea
(N=IB)

Whittier
(N=IG)

Combined 
Scores 
• (N=G9)

j?

Man. Aa Man. A Ita. A Typ. A Man. A -

Ita. AB D'N. AB D'N. A D'N. A D'N. A
CO

D'N. AB Ita. AB Man. A Ita. A Ita. A

Typ. B Typ. B Typ. A Man. A Typ. A

Cur. C Cur. C Cur. B Cur. B Cur. B

aA, Bf and C represent differences in mean scores.

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

s c h o o l s  w e r e  e x a m i n e d ,  s t u d e n t s  s c o r e d  l o w e s t  when r ea d in g  

c u r s i v e  s t y l e  l e t t e r s  f rom f l a s h  c a r d s  in a l l  c a se s .  Students  

a t  Lewi s  and  C l a r k  and  Meadow L a r k  r e a d  m a n u s c r i p t  (6 .667 

a n d  5 . 3 5 3 )  s t y l e  b e t t e r  t h a n  t y p e s e t  ( 6 . 0 0 0  and  4 . 4 7 1 )  

f r o m  f l a s h  c a r d s  and c o u l d  r ead  t y p e s e t  b e t t e r  t h a n  c u r s i v e
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, ( 1 . 7 7 8 .  a n d  1 . 1 7 6 )  s t y l e  f r o m f l a s h  c a r d s .  By t h e  mean 

s c o r e s  f o r  r e a d i n g  f l a s h  c a r d s ,  i t  was shown t h a t  s t u d e n t s  

d i d  n o t  r e a d  i t a l i c  ( 6 . 4 4 4  and 4 .882 )  and D ' N e a l i a n 1 (6 .333 

and  5 . 2 9 4 )  s t y l e  s i g n i f i c a n t l y  b e t t e r  t han  m a n u s c r i p t  s t y l e  

o r  t y p e s e t .

By t h e  mean s c o r e s  f o r  s t ude n t s  a t  Sacajawea and Whi t t i e r ,  

l i s t e d  r e s p e c t i v e l y ,  i t  was shown t h a t  t h e  s t u d e n t s  r ead  

t y p e s e t  ( 4 . 4 4 4  and 5 . 4 3 7 ) ,  m a n u s c r i p t  ( 4 . 6 1 1  and  7 .187)  , 

D ' N e a l i a n  ( 4 . 7 2 2  and  5 . 1 8 7 ) ,  and  i t a l i c  (4 . 944  and 5.125)  

s t y l e  l e t t e r s  s i g n i f i c a n t l y  b e t t e r  t h a n  c u r s i v e  ( .944  and
I

1.937)  s t y l e  l e t t e r s  f rom f l a s h  c a r d s .

When t h e  d a t a  f o r  r e a d i n g  f l a s h  c a r d s  by t h e  s i x t y - n i n e  

k i n d e r g a r t e n  s t u d e n t s  w e re  a n a l y z e d , s t u d e n t s  r e a d  f l a s h  

c a r d s  h a n d w r i t t e n  i n  m a n u s c r i p t  ( 5 . 4 6 4 )  , i t a l i c  (5 .362)  , 

D ' N e a l i a n  ( 4 . 3 9 1 ) ,  and  i n  t y p e s e t  ( 5 . 0 8 7 )  s i g n i f i c a n t l y  

b e t t e r  t h a n  t h e y  r ead  f l a s h  c a r d s  w r i t t e n  i n  c u r s i v e  (1.449)  

l e t t e r s .

Nu l l  H y p o t h e s i s  3

I n  n u l l  H y p o t h e s i s  3 ,  i t  was s t a t e d  t h a t  t h e r e  would 

be  no main e f f e c t  d i f f e r e n c e s  be tween k i n d e r g a r t e n  s t u d e n t s '  

r e a d i n g  and  m a t c h i n g  s c o r e s ,  a s  m e a s u r e d  by t h e  Matching 

L e t t e r  S t y l e s  T e s t  and  r e a d i n g  f rom f l a s h  c a r d s  ( s e e  Tab l e  

8 ) .  The n u l l  h y p o t h e s i s  was r e j e c t e d  a t  <.01 l e v e l . There  

w e r e  s i g n i f i c a n t  d i f f e r e n c e s  be tween k i n d e r g a r t e n  s t u d e n t s '  

r e a d i n g  and  m a t c h i n g  s c o r e s ,  a s  m e a s u r e d  by t h e  Matching.
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L e t t e r  S t y l e s  T e s t  and r e a d i n g  from f l a s h  c a r d s .

Tab l e  8

Mean Sco re s  f o r  M a n u s c r i p t , C u r s i v e ,  I t a l i c ,  and D1Nea l i an  

Made by K i n d e r g a r t e n  S t u d e n t s  as Measured by

Reading F l a s h  Cards  and t h e  

Matching  L e t t e r  S t y l e s  Tes t
Reading Matching

Manunctlpt 5.464 7.6 96 6.580

Cursive 1.449 3.159 2.304

Italic 5.362 7.957 6.659

D'NealIan 4.391
Z-Z Z Z - - . ZZT ZZZZTJZ..:

7.101 6.246

4.417 6.478

Note. Maximum score = 10.

From t h e  p o s t  h o c  a n a l y s i s ,  i t  was shown t h a t  t h e  

mean s c o r e  o f  6 . 4 7 8  f o r  m a t c h i n g  h a n d w r i t t e n  m a n u s c r i p t , 

c u r s i v e ,  i t a l i c ,  and D1N e a l i a n  l e t t e r s  t o  t y p e s e t  was s i g n i f ­

i c a n t l y  h i g h e r  t h a n  t h e  mean s c o r e  o f  4 . 4 1 7  f o r  r e a d i n g  

t y p e s e t  and h a n d w r i t t e n  m a n u s c r i p t , c u r s i v e ,  i t a l i c  and 

D1N e a l i a n  s t y l e  l e t t e r s  from f l a s h  c a r d s .

I n  t h i s  s t u d y , s t u d e n t s '  mean s c o r e s  i n d i c a t e d  t h a t  

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

i t a l i c  and D1N e a l i a n  l e t t e r s  t o  t y p e s e t  on t h e  M a t ch i n g  

L e t t e r  S t y l e s  T e s t  b e t t e r  t han  t h e y  cou ld  r ead  h a n d w r i t t e n  

t y p e s e t  and h a n d w r i t t e n  m a n u s c r i p t , c u r s i v e ,  i t a l i c  and 

D1N e a l i a n  s t y l e  l e t t e r s  from f l a s h  c a r d s .
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Nul l  H y p o t h e s i s  4

I n  n u l l  H y p o t h e s i s  4 ,  i t  was s t a t e d  t h a t  t h e r e  would 

be no main e f f e c t  d i f f e r e n c e s  be tween k i n d e r g a r t e n  s t u d e n t s '  

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

i t a l i c ,  and  D1 N e a l i a n ,  a s  m e a s u r e d  by t h e  Match ing  L e t t e r  

S t y l e s  T e s t  and  r e a d i n g  f rom f l a s h  c a r d s  ( s e e  T a b l e  9 ) .  

The n u l l  h y p o t h e s i s  was r e j e c t e d  a t  < .01  l e v e l  ( s e e  Appendix 

F ) . There  were  s i g n i f i c a n t  d i f f e r e n c e s  be tween k i n d e r g a r t e n  

s t u d e n t s '  r e a d i n g  and  m a t c h i n  mean s c o r e s  f o r  m a n u s c r i p t ,  

c u r s i v e ,  i t a l i c ,  and D ' N e a l i a n ,  as  measured  by t h e  Matching 

L e t t e r  S t y l e s  T e s t  and r e a d i n g  f rom f l a s h  c a r d s .

Tab l e  9

D i f f e r e n c e s  i n  Mean Sc o re s  f o r  M a n u s c r i p t ,  C u r s i v e ,  I t a l i c ,  

and D ' N e a l i a n  Made by K i n d e r g a r t e n  S t u d e n t s  a s  Measured 

b y ,R e ad in g  F l a s h  Cards  and t h e  

Match ing  L e t t e r  S t y l e s  T es t

Italic
6.659
Manuscript
6.500

A

D'Nealian
6.246

A

Cursive
2.304

B

Note. Maximum score - 10.
aA and B represent differences in mean scores.

I n  a p o s t  hoc  a n a l y s i s  p f  t h e  r e s u l t s  ( s e e  Tab l e  9) , 

i t  was  sh o w n  t h a t  s t u d e n t s  c o u l d  m a t ch  and  r e a d  i t a l i c
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( 6 . 6 5 9 )  , m a n u s c r i p t  ( 6 . 5 8 0 )  , and  D ' N e a l i a n  ( 6 . 2 4 6 )  s t y l e  

l e t t e r s  b e t t e r  t h a n  c u r s i v e  ( 2 . 3 0 4 )  s t y l e  l e t t e r s  when 

s c o r e s  f r o m t h e  M a tc h i ng .  L e t t e r  S t y l e s  T es t  and t h e  s c o r e s  

f rom r e a d i n g  f l a s h  c a r d s  were  c o n s i d e r e d  t o g e t h e r .

Whi le  t h e r e  was no a p p a r e n t  r e a so n  to  pose an i n t e r a c t i o n  

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

of  .1260 f o r  i n t e r a c t i o n  which was 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  

a t  t h e  .01 l e v e l  o f  a c c e p t a n c e .  I f  t h e r e  was an i n t e r a c t i o n  

b e t w e e n  t h e  s t y l e s  and  ma tch ing  and r e a d i n g ,  t h i s  a n a l y s i s  

d i d  n o t  d i s c l o s e  one .

■

A n a l y s i s  o f  S t u d e n t s '  H a n d w r i t t e n  L e t t e r s

On t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t ,  P a r t  I ,  s t u d e n t s  

w e r e  a s k e d  t o  w r i t e  t h e  l e t t e r  b l i k e  t h e  h a n d w r i t t e n  manu­

s c r i p t ,  c u r s i v e ,  i t a l i c  and  D ' N e a l i a n  m o d e l s . On P a r t  

I I ,  s t u d e n t s  w e r e  a s k e d  t o  w r i t e  t h e  l e t t e r  d  l i k e  t h e  

h a n d w r i t t e n  m a n u s c r i p t ,  c u r s i v e , i t a l i c ,  and  D ' N e a l i a n  

models  ( s e e  Appendix B ) .
I

No h y p o t h e s i s  was f o r m u l a t e d  f o r  w r i t i n g  t h e  l e t t e r s  

b and  The r e s e a r c h e r  was n o t  c e r t a i n  t h a t  k i n d e r g a r t e n  

s t u d e n t s  c o u l d  c o m p l e t e  t h e  t a s k . S t u d e n t s , a t  t h e  t ime  

t h e  d a t a  w e re  c o l l e c t e d ,  had  n o t  b e e n  i n s t r u c t e d  i n  hand­

w r i t i n g  ba sed  on s c h o o l  boa rd  p o l i c y .

When t h e  w r i t i n g  was a n a l y z e d ,  44 s e t s  o f  h a n d w r i t t e n  

l e t t e r s  w e r e  s e l e c t e d  f ro m t h e  69 s a m p l e s . S e t s  o f  hand­

w r i t t e n  l e t t e r s  w e r e  n o t  s e l e c t e d :  (a) i f  n o t  a l l  l e t t e r s



had  b e e n  a t t e m p t e d , ( b) i f  a s t u d e n t  had w r i t t e n  more t han  

one  e x a m p l e f (c)  i f  t h e  wrong l e t t e r / s  w e re  w r i t t e n ,  (d) 

i f  none  o f  t h e  l e t t e r s  w r i t t e n  w e r e  r e p r e s e n t a t i v e  o f  any 

model .
< -

From t h e  44 s e t s  o f  l e t t e r s  s e l e c t e d ,  h a n d w r i t t e n  

l e t t e r s  w e r e  j u d g e d  t o  be  l i k e  t h e  model  i f  t h e  l e t t e r  

v i s u a l l y  r e s e m b l e d  t h e  m o d e l . N o . c o n s i d e r a t i o n  was g i ve n  

t o  t h e  s i z e ,  d e g r e e  o f  s l a n t ,  o r  i f  t h e  l e t t e r  had  been  

formed i n  c o r r e c t  s t r o k e  s e q ue nc e .  The r e s u l t s  a r e  r e c o rd ed  

( s e e  Tab l e  1 0 ) .
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Tab l e  10

A n a l y s i s  o f  L e t t e r s  (b and d) W r i t t e n  by K i n d e r g a r t e n  

S t u d e n t s  Judged  t o  be L ike  t h e  M a n u s c r i p t ,  C u r s i v e ,

I t a l i c , and D1N e a l i a n Models '

S t y l e s

Man.. C u r . I t a . D1N. Chi Square E

Like  t h e  
Model b 43 14' 42 41. 16.85 . 0 0 1

43 - 42 41 .054 .974

Like  t h e  
Model d 41 ' 8 43 33 24.86 . 0 0 0

41 - 43 33 1.471 .4.838

Note-  Maximum s c o r e  = 44..
-  I n d i c a t e s  t h e  s c o r e  was n o t  u sed  i n  t h e  t e s t .
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T h e ’ r e s e a r c h e r  q u e s t i o n e d  i f  t h e r e  was a d i f f e r e n c e  

i n  t h e  number  o f  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and D ' Ne a l i a n  

l e t t e r s  t h e  s t u d e n t s  w e r e  a b l e  t o  w r i t e  l i k e  t h e  model  

b .  The r e s e a r c h e r  u s e d  a Chi Square  t o  d e t e r m i n e  i f  t h e r e  

was  a d i f f e r e n c e  b e t w e e n  t h e  s c o r e s  o f  43 , 1 4 ,  42 , and 

41 f o r  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and D'Neal ian ,  r e s p ec t i v e ly .

The  C h i  S q u a r e  = 1 6 . 8 6  w i t h  t h e  p  v a l u e  = . 0 09  f o r  

t h e  s c o r e s  43 ,  14 ,  42 ,  41 i n d i c a t e d  t h e r e  was a s i g n i f i c a n c e  

beyond t h e  . 0 1  l e v e l .

Fo l l ow in g  t h e  d i s c o v e r y  o f  . . t h i s  d i f f e r en c e  t he  resea rche r  

c a l c u l a t e d  a n o t h e r  Ch i  S q u a r e  f o r  t h e  s c o r e s  o f  4 3 ,  42 ,  

4 1 .  T h i s  c a l c u l a t i o n  p r o d u c e d  Chi  S q u a r e  = . 0 5 4  w i t h  a 

P v a l u e  o f  . 97 4 .

The  s i g n i f i c a n c e  o f  t h e  Ch i  s q u a r e ,  f o r  t h e  s c o r e s  

4 3 ,  1 4 ,  4 2 ,  and  41 f o r  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and 

D ' N e a l i a n ,  r e s p e c t i v e l y ,  c a n  be  a c c o u n t e d  f o r  by t h e  low 

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

b l i k e  t h e  m a n u s c r i p t  ( 4 3 ) ,  i t a l i c  ( 4 2 ) ,  and  D ' N e a l i a n  

(41)  mode l  o f  t h e  l e t t e r  Jb s i g n i f i c a n t l y  more  t i m e s  t han  

t h e y  w ro t e  t h e  l e t t e r  b l i k e  t h e  c u r s i v e  (14) mode l .

The  s a m e  p r o c e d u r e  was  f o l l o w e d  f o r  t h e  number  o f  

m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and  D ' N e a l i a n  l e t t e r s  <| t h a t  

s t u d e n t s  w r o t e , .  F rom t h e  44 s e t s  o f  l e t t e r s  s e l e c t e d ,  

h a n d w r i t t e n  l e t t e r s  w e r e  j u d g e d  t o  be  l i k e  t h e  model  i f  

t h e  l e t t e r  v i s u a l l y  r e s e m b l e d  t h e  mod e l . No c o n s i d e r a t i o n  

was g i v e n  t o  t h e  s i z e ,  d e g r e e  o f  s l a n t ,  o r  i f  t h e  l e t t e r



64

had  b e e n  f o r m e d  i n  c o r r e c t  s t r o k e  s e q u e n c e .  The r e s u l t s  

a r e  r e c o r d e d  i n  Tab l e  10,.

The c a l c u l a t i o n  o f  t h e  Ch i  S q u a r e  f o r  t h e  s c o r e s  o f  

4 1 /  8 , 4 3 ,  a n d  33 f o r  m a n u s c r i p t , c u r s i v e ,  i t a l i c ,  and 

D ' N e a l i a n ,  r e s p e c t i v e l y ,  p r o d u c e d  a s c o r e  o f  2 4 . 8 6  w i t h  

a p  v a l u e  = 0 . 0 1 .  T h i s  i n d i c a t e d  t h e r e  was a s i g n i f i c a n t  

d i f f e r e n c e  b e y o n d  t h e  . 0 1  l e v e l  b e t w e e n  t h e  s c o r e s  f o r  

t h e  f o u r  s t y l e s .

The Chi Square  f o r  t h e  s c o r e s  41 ,  43,  and 33 was c a l c u ­

l a t e d .  The Ch i  S q u a r e  = . 0 5 4  w i t h  a p  v a l u e  = . 974  f o r  

t h e  s c o r e s  41 ,  43 ,  and 33 i n d i c a t e d  no s i g n i f i c a n t  d i f f e r en c e .

The  s i g n i f i c a n c e  o f  t h e  Ch i  S q u a r e ,  f o r  t h e  s c o r e s  

4 1 ,  8 , 4 3 ,  a n d  33 f o r  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and. 

D ' N e a l i a n ,  r e s p e c t i v e l y ,  c an  be  a c c o u n t e d  f o r  by t h e  low 

s c o r e  f o r  c u r s i v e  l e t t e r  j3. S t u d e n t s  w r o t e  t h e  l e t t e r  

d l i k e  t h e  m a n u s c r i p t  ( 4 1 ) ,  i t a l i c  ( 4 3 ) ,  and  D ' N e a l i a n  

(33)  mode l  o f  t h e  l e t t e r  d s i g n i f i c a n t l y  m o r e . t i m e s  t han  

t h e y  w r o t e  t h e  l e t t e r  d l i k e  t h e  c u r s i v e  ( 8 ) mode l .

A n a l y s i s  o f  Matching  L e t t e r  S t y l e s  T e s t  Da t a

K i n d e r g a r t e n  s t u d e n t s  w e r e  a s k e d  t o  m a t c h  t y p e s e t  

d i s t r a c t o r s  t o  s m a l l  l e t t e r s  b ,  d ,  a ,  I ,  m, n ,  P /  £ /  Hr 

and  y  h a n d w r i t t e n  i n  f o u r  s t y l e s  u s i n g  a M a t c h i n g  L e t t e r  

S t y l e s  T e s t .  The e r r o r s  made by  t h e  s i x t y - n i n e  s t u d e n t s  

on t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t  ( s e e  T a b l e  11) we re  

t a b u l a t e d  by l e t t e r  and  by h a n d w r i t i n g  s t y l e .  M a n u s c r ip t ,
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c u r s i v e ,  i t a l i c ,  a n d  D1N e a l i a n  h a n d w r i t i n g  s t y l e s  we re  

t e s t e d .

Tab l e  11

T o t a l  E r r o r s  f o r  M a n u s c r i p t ,  C u r s i v e ,  I t a l i c ,  and 

D1N e a l i a n  Made by K i n d e r g a r t e n  S t u d e n t s  as 

Measured by t h e  Matching  L e t t e r

S t y l e s  T e s t
Style

Letter Man. Cu r. Ita. D'N.
b 14 48 13 13
d 23 25 9 13

9 4 5 a 2 1 47a 42
I 1 0 60 34 60a
m 3 8 0 0

n 1 0 698 6 5

p 15 62 5 26

q 28 60 16 27
U 3 59 8 9
V 7 60 2 " 2

Total
RB

70 
155 
164b

I l C

90
108
131
79
71

Note. Maximum score = 69.
^Highest incidence of error for the style. 
"Letter with the highest number of errors. 
cLetter with the lowest number of errors.

On t h e  Matching L e t t e r  S t y l e s  T e s t ,  s t u d e n t s  mismatched 

t h e  l e t t e r  I  more  t h a n  any o f  t h e  o t h e r  l e t t e r s  t e s t e d .  

S t u d e n t s  made t h e  f e w e s t  number  o f  e r r o r s  on t h e  l e t t e r  

m . E ve r y  s t u d e n t  c o r r e c t l y  matched t h e  h a n d w r i t t e n  i t a l i c  

and D1N e a l i a n  m t o  t h e  t y p e s e t  m. Every s t u d e n t  i n c o r r e c t l y  

matched t h e  c u r s i v e  n  ( s e e  Tab l e  1 2 ) .
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Tab le  12

T ype se t  D i s t r a c t o r  E r r o r s  f o r  H a nd wr i t t en  M a n u s c r i p t ,  

C u r s i v e ,  I t a l i c ,  and D1N e a l i a n  L e t t e r s  Made 

by K i n d e r g a r t e n  S t u d e n t s  as  Measured by 

t h e  Matching  L e t t e r  S t y l e s  Tes t

Hand-
Written
Letter Typeset

Style -------

Tested Distractors Man. Cur. rta. D'N.

b d 1 1 9 1 0  • 13
P 2 13 0 0

q I 25 2 0

d P I 2 2 5
b 2 2 16 5 4
q O 4 2 4

9 b 5 2
q 36a - 3 4 a 25
d 4 8 7 7
P - 1 1 5 1 0

I q I 47 I 2
i R 5 31 -
j I B 2 63a

m W 2 6 0 _
n I - 0 -
U O 0 0 0
h - I - 0
V - 0 - 0

n m I 6 6 a 0 I
U 3 I ' 0 I
h 6 2 6 I

p b O _ 0 I
g I 51 I -

q 13 6 4 24
d - 4 - I

q P 1 0 I 0 9
9 14 46 I 13
b 4 1 1 - 2
d - “ 7 -

U h 3 I 0 _

W 0 - - -

V 0 I 0 I
m - 55 - 5
n - - 8 3

V U 2 1 0 I 2
W 0 37 0 0

y 5 13 0 0

No te . Maximum number o f  e r r o r s  p o s s i b l e  « 69.  
aH iqhes t  i n c i d en ce  of  e r r o r  f o r  t he  s t y l e .
O L e t t e r  used as a d l s t r a c t o r  but  no e r r o r s  made. 
-  Not used as a d l s t r a c t o r  f o r  t h i s  l e t t e r .
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The l e t t e r s  t h e  s t u d e n t s  m i s sed  t h e  most  on t he  Matching 

S t y l e s  L e t t e r s  T e s t  by s t y l e s  we re :  cu rs i ve  n  (69) ,  D1Nealiart 

JL ( 6 0 ) ,  i t a l i c  3 . ( 4 7 ) ,  and  m a n u s c r i p t  3  ( 4 5 ) .  From t h e  

d i s t r i b u t i o n  o f  t h e  e r r o r s  by d i s t r a c t o r s  ( s e e  Tab l e  12) 

i t  was shown t h a t  t h e  g r e a t e s t  i n c i d e n c e  o f  e r r o r s  by s t y l e  

w a s :  t h e  t y p e s e t  m f o r  t h e  c u r s i v e  n  ( 6 6 ) ,  t h e  t y p e s e t  

j  f o r  t h e  D1N e a l i a n  I  (58) , t h e  t y p e s e t  3  f o r  t h e  m a n u s c r i p t  

3  (36) , t h e  t y p e s e t  3  f o r  t h e  i t a l i c  3  ( 3 4 ) .

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

d i s t r a c t o r ,  i n  r e l a t i o n  t o  t h e  number of  t imes t h a t  d i s t r a c t o r  

c o u ld  have  been  i n c o r r e c t l y  c h o se n ,  i s  s een  i n  Tab l e  13.

Tab l e  13

P e r c e n t a g e  o f  D i s t r a c t o r  L e t t e r  E r r o r s  Made by K i n d e r g a r t e n

S t u d e n t s  as Measured by t h e  Matching L e t t e r  S t y l e s  T e s t .

Number o f P e r c e n t
1 E r r o r s D i s t r a c t o r

L e t t e r E r r o r s P o s s i b l e . Chosen

j 74 276 26 .8
q 231 1173 19 .7
g 127 483 17 .6
i 44 276 15 . 9
d . 81 828 9 . 8
b 72 759 9 . 5
W 45 483 9 . 3

. . P 71 1035 6 .9
' n 1 2 276 4 . 3

h 2 0 690 2 .9
U " 2 0 759 2 . 6
v 2 414 .5

I n  t h e M a t c h i n g L e t t e r  S t y l e s T e s t ,  s t u d e n t s  made
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t h e  h i g h e s t  p e r c e n t a g e  o f  e r r o r  ( 26.8%)  i n  i n c o r r e c t l y  

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

(.5%) i n  cho os i ng  y .  The most  u sed  d i s t r a c t o r  on t he  Matching 

L e t t e r  S t y l e s  T e s t  was cj. The h i g h e s t  p e r c e n t a g e  o f  e r r d r  

made by t h e  s t u d e n t s  was n o t  g .  T y p e s e t  ± ,  j  and n  were 

u s e d  l e a s t  a s  a d i s t r a c t o r  b u t  d i d  n o t  r e c e i v e  t h e  l o w e s t  

p e r c e n t a g e  o f  e r r o r ;  o f  t h e s e  j  rece ived  t he  h igh es t  percentage  

o f  e r r o r . F i f t y - e i g h t  c h i l d r e n  o f  t h e  69 t e s t e d  con fused  

t h e  D1N e a l i a n  I  f o r  t h e  t y p e s e t  j . .
C

A n a l y s i s  o f  E r r o r s  on Reading  F l a s h  Cards

K i n d e r g a r t e n  s t u d e n t s  were  a s ked  t o  r e a d  s m a l l  l e t t e r s  

b ,  d ,  3 , I f in, n f p f g f u f and y  r ep ro duc ed  on f l a s h  c a r d s .  

F i v e  s e t s  o f  f l a s h  c a r d s  w e re  u s e d :  P a l a t i n e  t y p e s e t  and 

h a n d w r i t t e n  i n  m a n u s c r i p t , c u r s i v e ,  i t a l i c ,  and D1N ea l i an  

s t y l e s .  E r r o r s  by l e t t e r  were  t a b u l a t e d  f o r  t h e  s i x t y - n i n e  

s t u d e n t s  ( s e e  T a b l e . 1 4 ) .

Fo r  e a c h  s t y l e ,  t h e  g r e a t e s t  i n c i d e n c e  o f  e r r o r  made , 

by t h e  s t u d e n t s  was: cu rs i ve  n (6 8 ) ,  t y pe se t  g. (65) ,  manuscr ipt  

I  ( 6 2 ) ,  i t a l i c  I  ( 6 2 ) ,  D1N e a l i a n  I  ( 5 1 ) .

K i n d e r g a r t e n  s t u d e n t s  made  t h e  g r e a t e s t  number  o f  

e r r o r s  on t h e  l e t t e r  I  and  t h e  l e a s t  number  o f  e r r o r s  on 

t h e  l e t t e r  m. The o r d e r  o f  e r r o r s  f rom g r e a t e s t  t o  l e a s t  

were :  I ,  g ,  d ,  g., b ,  u ,  n ,  P ,  and jq.
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Tab le  14

Frequency  o f  No Response  i n  R e l a t i o n  t o  t h e  Number o f  E r r o r s  

Made by K i n d e r g a r t e n  S t u d e n t s  Reading F l a s h  Cards

Letter
Style

Man. Cur. Ita. D 1N. Typ. Total

b 39 67 25 38 33 2 0 2

d 45 65 41 49 48 248

9 56 56 38 37 45 2 2 2

I 62a 65 62a 51a 64 304b
m 1 0 2 1 8 1 0 9 58=

n 16 6 8 a 17 2 2 19 142

p 1 2 56 14 18 14 114

q 54 64 57 49 65a 289

U 24 65 27 30 24 170

V 1 2 67 15 15 2 0 129
Maximum number of errors = 69. 

aHighest incidence of error for the style.
^Letter with the highest number of errors. 
cIetter with the lowest number of errors.

When t h e  c h i l d r e n  w e re  a sk ed  t o  name t h e  l e t t e r s  from 

f l a s h  c a r d s ,  i f  t h e  c h i l d  d i d  n o t  name a l e t t e r  i n  f i v e  

s e c o n d s ,  i t  was r e c o r d e d  as  a "no r e s p o n s e . "  There  seemed 

t o  be  a r e l a t i o n s h i p  b e t w e e n  t h e  number  o f  no r e s p o n s e s  

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

T a b l e  1 5 ) .  The s t u d e n t s  had  t h e  h i g h e s t  t o t a l  number  o f  

no r e s p o n s e  (109)  f o r  t h e  l e t t e r  g .  The no r e s p o n s e  g i ve n  

by  t h e  s t u d e n t s  f o r  t h e  l e t t e r  g  a c c o u n t e d  f o r  46.9% o f  

t h e  e r r o r s  made by k i n d e r g a r t e n  s t u d e n t s  r e a d i n g  3 .

S t u d e n t s  made t h e  h i g h e s t  t o t a l  number o f  e r r o r s  (304) 

when r e a d i n g  t h e  l e t t e r  I .  No r e s p o n s e  a c c o u n t e d  f o r  o n l y  

9 .2% o f  t h e  e r r o r . A l t h o u g h  t h e  k i n d e r g a r t e n  s t u d e n t s  

m i s s e d  I  more  t h a n  any  o f  t h e  l e t t e r s  t e s t e d ,  o n l y  9 . 2 %
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o f  t h o s e  e r r o r s  was b e c a u s e  t h e  s t u d e n t s  d i d  n o t  r espond  

i n  t h e  a l l o t e d  t i m e .

Tab l e  15

Frequency  o f  No Response  i n  R e l a t i o n  t o  t h e  Number o f  E r r o r s  

Made by K i n d e r g a r t e n  S t u d e n t s  Reading  F l a s h  Cards

S t y l e
No To ta l

To t a l
P e r ­

Man. I Cur. I t a .  D'N. Typ. Response E r r o r s ce n t

b 6 2 9a 4 6 8 53 2 0 2 26.2
d 1 0 2 2 9 16a 14 71 248 28.6

g 30a 27 1 2 a 1 1 29a 109b 232 47.0
I 0 2 0 I 4 3 28 304 9.2
m 2 6 I I 2 1 2 ° 58 20.7
n 2 5 4 8 7 26 142 18.3

P 5 27 5 1 1 5 53 114 46.5

q 13 26 9 8 1 2 6 8 289 23.5
U 3 7 6 9 S 30 170 17.6
V 6 19 3 3 1 1 42 129 32.6

Maximum number of no response = 69.
aI l i yhes t  i n c i d e n c e  o f  no r e sponse  fo r  t h e  s t y l e .  
ljL e t t e r  w i th  t h e  h i g h e s t  t o t a l  no r e s p o ns e .  
cL e t t e r  w i th  t h e  l owes t  t o t a l  no r e s p o ns e .

The  l e t t e r s  w h i c h  c h i l d r e n  misnamed  f o r  t h e  l e t t e r  

on t h e  f l a s h  c a r d  w e re  r e c o r d e d  and  t a b u l a t e d  ( s e e  Tab l e  

1 6 ) .  The l e t t e r  named i n s t e a d  o f  t h e  l e t t e r  on t h e  f l a s h  

c a r d  i s  sho wn  by  l e t t e r  s t y l e .  Only  t h e  l e t t e r s  wh ich  

f i v e  o r  more  o f  t h e  s i x t y - n i n e  s t u d e n t s  misnamed a r e  shown 

in  t h e  t a b l e .  The h i g h e s t  i n c i d e n c e  o f  e r r o r  (158 t imes)  

was s t u d e n t s  naming p  f o r  g .

S t u d e n t s  named i. f o r  I  a t o t a l  o f  138 t i m e s  when reading 

m a n u s c r i p t ,  i t a l i c ,  and  t y p e s e t .  N i n e t e e n  s t u d e n t s  named
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S. when r e a d i n g  t h e  c u r s i v e  I .  F o r t y - f o u r  s t u d e n t s  named 

j  when r e a d i n g  t h e  D 'N e a l i a n  I .

Tab l e  16

L e t t e r s  F ive  o r  More K i n d e r g a r t e n  S t u d e n t s  Named 

I n c o r r e c t l y  f o r  t h e  L e t t e r  on t h e  F l a s h  Card

Letter Number of Errors by Style
Flash Letter ICard Said Man. Cur. I Ita- D'N, Typ. Totals

b d 2 2 _ 17 25 17 81
e - 8 - - - 8

p 6 - - - - 6
h - 5 - - - 5

d b 25 18 2 0 17 23 103
e - 6 - - - 6

9 - 5 - - - 5
P - - 5 - 5

9 P _ 1 1 _ 5 - 16
q - 5 - - 6 1 1

I i 50 _ 50 38 138
one 1 2 - 1 1 - 2 2 45
j - - - 44 - 44
e - 19 - - - 19
9 - 5 - - - 5

m - - - - - - -
n m _ 57 - - _ 57

h 5 - 7 - 5 17

p b - - - - 5 5
q P 23 1 0 32 29 42 158

g 6 1 0 - 5 - 2 1
nine - - 5 - - 5

U W 38 38
n 8 - - 8 8 24
m - 13 9 - - 2 2

V n _ 2 0 _ _ _ 2 0
m - 1 0 - - - 1 0
U - 5 - - - 5
y - - - 5 - 5

No te . Maximum number « 69.
-  Not misnamed by f i v e  or  more s t u d e n t s .

The  h i g h e s t  i n c i d e n c e  o f  e r r o r  by t h e  69 s t u d e n t s  

f o r  e a c h  o f  t h e  s t y l e s  was :  t h e  m a n u s c r i p t  I  named a s  

I  ( 5 0  t i m e s )  , t h e  c u r s i v e  n  named a s  m ( 5 7  t i m e s )  , t h e
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i t a l i c  JL named a s  j, (50 t i m e s ) , t h e  D1 N e a l i a n  Jl named as  

j  (44 t im es )  and t h e  t y p e s e t  g  named as  p  ( 4 2 ) .

Fo r  t h e  f o l l o w i n g  s t y l e s  and  l e t t e r s , no l e t t e r  was 

m i s n a m e d  by  f i v e  o r  more  s t u d e n t s :  c u r s i v e  and  i t a l i c  

3.r m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  D1 N e a l i a n , and  t y p e s e t  

Blr D 1 N e a l i a n  &r m a n u s c r i p t , c u r s i v e ,  i t a l i c ,  D ' N e a l i a n ,  

and t y p e s e t  p ,  m a n u s c r i p t ,  i t a l i c ,  and D ' N e a l i a n  y .

Compar i son  o f  Matching  and Reading Dat a

S t u d e n t s  made  t h e  h i g h e s t  number  o f  e r r o r s  on t h e  

l e t t e r  Jl when  t h e  e r r o r s  o f  a l l  t h e  s t y l e s  on b o t h  t h e  

M a t c h i n g  L e t t e r  S t y l e s  T e s t  and  r e a d i n g  f l a s h  c a r d s  ( s ee  

T a b l e  1 1 ,  p . 65 a n d  T a b l e  1 4 ,  p .  69)  w e r e  c o n s i d e r e d .  

S t u d e n t s  made t h e  l o w e s t  number  o f  e r r o r s  on t h e  l e t t e r  

Bi when t h e  e r r o r s  o f  a l l  t h e  s t y l e s  on b o t h  t h e  Matching 

L e t t e r  S t y l e s  T e s t  and  r e a d i n g  f l a s h  c a r d s  ( s e e  Tab l e  10,  

p .  62 and Tab l e  13 ,  p .  67) were  c o n s i d e r e d .

F o r  c u r s i v e  s t y l e ,  s t u d e n t s  made t h e  h i g h e s t  number 

o f  e r r o r s  on n» S i x t y - s i x  o f  t h e  s i x t y - n i n e  s t u d e n t s  chose  

Bi f r o m  t h e  d i s t r a c t o r s  on t h e  Match ing  L e t t e r  S t y l e s  T e s t .  

F i f t y - s e v e n  o f  t h e  s i x t y - n i n e  s t u d e n t s  m i s named  n  a s  BI 

when r e a d i n g  f l a s h  c a r d s .

F o r  i t a l i c  s t y l e ,  s t u d e n t s  made t h e  h i g h e s t  number  

o f  e r r o r s  on g. on t h e  Matching L e t t e r  S t y l e s  T e s t .  S t u d e n t s  

made t h e  h i g h e s t  number o f  e r r o r s  on Jl on t h e  r e a d i n g  f l a s h

c a r d s .
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Fo r  D1N e a l i a n  s t y l e f s t u d e n t s  made t h e  h i g h e s t  number 

o f  e r r o r s  on  I  on  b o t h  t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t  

and  r e a d i n g  f l a s h  c a r d s .  S i x t y - t h r e e  o f  t h e  69 s t u d e n t s  

c h o s e  j  f r o m  t h e  d i s t r a c t o r s  on t h e  Matching L e t t e r , S t y l e s  

T e s t .  F o r t y - f o u r  o f  t h e  s t u d e n t s  named j  when shown t l ie  

D1N e a l i a n  I  oh a f l a s h  c a r d .

T e a c h e r s '  P e r c e p t i o n  o f  Con fus ing  L e t t e r s  

The  l e t t e r s  b ,  d ,  g ,  I ,  m, &, g ,  g ,  u,  an d  % were  

i d e n t i f i e d  by k i n d e r g a r t e n  t e a c h e r s ,  based on t h e i r  exper ience ,  

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

i s .  a r a n k  o r d e r  f r o m  t h e  g r e a t e s t  ( I )  t o  t h e  l e a s t  (10)  

number  o f  t i m e s  t h e s e  l e t t e r s  w e r e  i d e n t i f i e d  by t e a c h e r s  

( s e e  Tab l e  1 7 ) .  .

On t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t ,  s t u d e n t s  w e r e  

a s k e d  t o  s e l e c t  and  m a r k ,  f r o m f o u r  t y p e s e t  l e t t e r s ,  t h e  

l e t t e r  t h a t  was t h e  same as  t h e  l e t t e r  h a n d w r i t t e n  i n  manu­

s c r i p t ,  c u r s i v e ,  i t a l i c ,  and D1N e a l i a n  s t y l e .  The l e t t e r s ,  

b ,  d ,  g ,  I ,  m, n ,  p ,  g ,  u ,  and i d e n t i f i e d  by t h e  t e a c h e r s  

w e r e  t e s t e d .  On Ta b l e  17 ,  t h e  r ank o r d e r  f rom t h e  g r e a t e s t  

( I )  t o  t h e  l e a s t  (10) m i s s ed  l e t t e r  f o r  each s t y l e  i s  shown.

S t u d e n t s  w e r e  a s k e d  t o  r e a d  t h e  same s m a l l  l e t t e r s  

i d e n t i f i e d  by t h e  t e a c h e r s  f rom f l a s h  c a r d s .  S e t s  o f  f l a s h  

c a r d s  were  r e p r o d u c e d :  i n  t y p e s e t ,  handwr i t ten  i n  manuscr ipt ,

c u r s i v e ,  i t a l i c ,  and  D ' N e a l i a n  s t y l e s .  On T a b l e  17,  t h e  

r a n k  o r d e r  f r o m  t h e  g r e a t e s t  ( I )  t o  t h e  l e a s t  (10) mi ssed
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l e t t e r  f o r  each  s t y l e  i s  shown.

Tab l e  17

Rank Order  o f  L e t t e r s  I d e n t i f i e d  by Te a ch e r s  and

Missed by S t u d e n t s

Rank of Students' Errors
Matching Letter
Styles Test Reading Flash Cards

Rank T e a c h e r s Man. C u r .  ' I t a . D'N. Man. C u r . I t a . D'N. T y p .

I b . 9 n 9 I . I ' n I I q.
2 d q • 1 I 9 9 V q ■ q I

q
V

3 P d U q q q b . ' d b 9
d

4 q P . b ■ b p d U 9 9 b
I d
d

5 n b d d b b q U U U

6 V I 9 U d U p b n V

9 n 9

7 u v  . P n u, n m n P n

8 m U m P n P V V P
V

9 I m V • V m P m m
10 m m m

a £
P “

.204

.838
.102
.919

.357

.721
.357
.721

.306

.760
.102
.919

.000
I.

.357

.721
.000
I.

b
. E =

.567

.044
.086
.406

.067

.427
.073
.421

.009

.490
.213
.277

.030

.467
.171
.319

.061

.434

a Results from the Wilcoxon matched pairs signed rank test, 
b Results from the Spearman coefficient of rank correlation.

A f t e r  t h e  l e t t e r s  w e re  l i s t e d  i n  r a n k  o r d e r ,  i t  d i d  

n o t  a p p e a r  t h a t  t h e  t e a c h e r s  had  i d e n t i f i e d  t h e  l e t t e r s  

t h a t  s t u d e n t s  m o s t  f r e q u e n t l y  m i s s e d .  The r e s e a r c h e r  used 

a W i l c o x o n  m a t c h e d  p a i r s  s i g n e d  r a n k  t e s t  and  a Spearman 

c o r r e l a t i o n  t e s t  t o  d e t e r m i n e  i f  t h e r e  were  d i f f e r e n c e s .
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The W i l c o x o n  m a t c h e d  p a i r s  s i g n e d  r an k  t e s t  was used 

on t h e  r a n k  o r d e r , a s  shown i n  T a b l e  1 7 ,  t o  d e t e r m i n e  i f  

t h e r e  w e r e  d i f f e r e n c e s  b e t w e e n , t h e  number  o f  t i m e s  t h e s e  

l e t t e r s  were  i d e n t i f i e d  by t e a c h e r s  as  b e in g  l e t t e r s  k i n d e r ­

g a r t e n  s t u d e n t s  w o u l d  c o n f u s e  and  t h e  number  o f  e r r o r s  

a c t u a l l y  made by t h e  s t u d e n t s  on t h e  Matching  L e t t e r  S t y l e s  

T e s t .  The  z. s c o r e s  o f  . 2 0 4 ,  . 1 0 2 ,  . 3 5 7 ,  and  . 35 7  w i t h  

E v a l u e s  o f  . 8 3 8 ,  . 9 1 9 ,  . 7 2 1 ,  and  . 721  f o r  m a n u s c r i p t ,  

c u r s i v e ,  i t a l i c ,  and D1N e a l i a n  s t y l e s  ( l i s t e d  r e s p e c t i v e l y )  

d i d  n o t  r e a c h  t h e  . 0 5  l e v e l  o f  s i g n i f i c a n c e .  T e a c h e r s  

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

l e t t e r s  s t u d e n t s  would c o n f u s e .

The  s a m e  t e s t  was  u s e d  t o  d e t e r m i n e  i f  t h e r e  we r e  

d i f f e r e n c e s  b e t w e e n  t h e  l e t t e r s  t e a c h e r s '  i d e n t i f i e d  and 

t h e  n u m b e r  o f  e r r o r s  made by t h e  s t u d e n t s  when r e a d i n g  

t h e  l e t t e r s  f r o m f l a s h  c a r d s .  The z. s c o r e s  o f  . 3 0 6 ,  . 102 ,  

. 000  , 0 3 57 , . 000  w i t h  p  v a l u e s  o f  .760 , . 9 1 9 ,  1 . 0 ,  . 721 ,  

and 1 .0  f o r  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  D' Neal ian handwri t ing 

s t y l e s ,  and  t y p e s e t  ( l i s t e d  r e s p e c t i v e l y )  d i d  n o t  r e a c h  

t h e  . 0 5  l e v e l  o f  s i g n i f i c a n c e .  A c c o r d i n g  t o  t h i s  t e s t ,  

t e a c h e r s  d i d  a c c u r a t e l y  i d e n t i f y  t h e  l e t t e r s  s t u d e n t s  would 

,miss .

When t h e  r a n k  o r d e r  was  t e s t e d  u s i n g  t h e  Spearman 

c o r r e l a t i o n ,  t h e  r e s u l t s  were  i n  c o n f l i c t  w i t h  t h e  r e s u l t s  

f rom t h e  Wilcoxon matched p a i r s  s i g n e d  r a n k .

The r a n k  o r d e r ,  a s  shown on Tab l e  17,  was t e s t e d  u s i n g
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t h e  Spearman c o r r e l a t i o n  t o  determine i f  t he r e  were s i g n i f i c a n t  

d i f f e r e n c e s  b e t w e e n  t h e  number o f  t im es  t h e  l e t t e r s  t e s t e d  

w e r e  i d e n t i f i e d  by t e a c h e r s  a s  b e i n g  l e t t e r s  k i n d e r g a r t e n  

s t u d e n t s  wou l d  c o n f u s e  and  t h e  number  o f  e r r o r s  made by 

t h e  s t u d e n t s  on t h e  Matching L e t t e r  S t y l e s  T e s t .

The s c o r e s  f r om  t h e  c a l c u l a t i o n  o f  t h e  Spearman rank 

o r d e r  c o r r e l a t i o n  w e r e  n  = . 5 67 ,  . 08 6 ,  . 0 6 7 , and .073 w i t h  

v a l u e s  o f  . 044  , . 406 , . 4 2 7 ,  and  ;421  f o r  m a n u s c r i p t  *

c u r s i v e ,  i t a l i c ,  and  D* N e a l i a n  h a n d w r i t i n g  s t y l e s  ( l i s t e d  

r e s p e c t i v e l y ) .  The r a n k  o r d e r  o f  l e t t e r s  a s  i d e n t i f i e d  

by  t e a c h e r s  was s i g n i f i c a n t l y  d i f f e r e n t  f rom t h e  rank o r d e r  

o f  t h e  n u m b e r  o f  e r r o r s  made by s t u d e n t s  when s t u d e n t s  

w e r e  a s k e d  t o  m a t c h  c u r s i v e ,- i t a l i c ,  and  D1 N e a l i a n  s t y l e  

l e t t e r s  t o  t y p e s e t , .  The rank o r d e r  o f  l e t t e r s  a s  i d e n t i f i e d  

by t e a c h e r s  was n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom t h e  rank 

o r d e r  o f  t h e  number o f  e r r o r s  made by s t u d e n t s  when s t u d e n t s  

were  a sked  t o  match m a n u s c r i p t .

The r a n k  o r d e r , a s  shown i n  T a b l e  1 7 ,  was t e s t e d  t o  

d e t e r m i n e  i f  t h e r e  w e r e  d i f f e r e n c e s  i n  t h e  number o f  t ime s  

t h e  l e t t e r s  w e r e  i d e n t i f i e d  by t e a c h e r s  a s  b e i n g  l e t t e r s  

k i n d e r g a r t e n  s t u d e n t s  would c o n f u s e  and t h e  number o f  e r r o r s  

made by t h e  s t u d e n t s  r e a d i n g  f rom f l a s h  c a r d s .  The s c o r e s  

c a l c u l a t e d  u s i n g  t h e  Spea rman  r a n k  o r d e r  c o r r e l a t i o n  were 

£. = . 0 0 9 ,  . 213  , . 030  , . 171  , . 0 61  w i t h  p  v a l u e s  o f  . 49 0 ,

. 2 7 7 ,  . 4 6 7 ,  . 3 1 9 ,  . 4 3 4  f o r  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,

D1N e a l i a n  h a n d w r i t t e n  s t y l e s ,  and t y p e s e t  ( l i s t e d  r e s p e c t ­
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i v e l y ) . From t h e  d a t a , i t  was shown t h a t  t h e  r a n k  o r d e r  

a s  i d e n t i f i e d  by t e a c h e r s  was d i f f e r e n t  from t h e  rank o r d e r  

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

t y p e s e t  and  h a n d w r i t t e n  i n  m a n u s c r i p t , c u r s i v e , i t a l i c ,  

and D ' N e a l i a n  s t y l e s .

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

t h e  Spearman,  i t  was shown t h a t  t h e  rank o r d e r  o f  t he  l e t t e r s  

t e s t e d  a s  i d e n t i f i e d  by t e a c h e r s  was d i f f e r e n t  f r om t h e  

r a n k  o r d e r  o f  t h e  e r r o r s  s t u d e n t s  made w i t h  t h e  e x c e p t i o n  

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

t o  t y p e s e t . The % = . 56 7  b a r e l y  m e e t s  t h e  .564 r e q u i r e d  

f o r  a s i g n i f i c a n t  a s s o c i a t i o n  t o  e x i s t  in a p o s i t i v e  d i r e c t i o n  

a t  t h e  .05 l e v e l .

From the* r e s u l t s  o f  t h e  Sp ea rm an  c o r r e l a t i o n  t o  t e s t  

t h e  r a n k  o r d e r , a s  shown i n  T a b l e  1 7 ,  i t  was shown t h a t ,  

w i t h  t h e  e x c e p t i o n  t o  t h e  rank o r d e r  o f  t h e  e r r o r s  s t u d e n t s  

made when m a t c h i n g  m a n u s c r i p t  t o  t y p e s e t  on t h e  Matching 

L e t t e r  S t y l e s  T e s t ,  t h e  r ank o r d e r  o f  t h e  l e t t e r s  t e a c h e r s  

i d e n t i f i e d  was d i f f e r e n t  from t h e  rank o r d e r  o f  t h e  l e t t e r s  

s t u d e n t s  m i s se d .

The low N=IO may a c c o u n t  f o r  t h e  r e s u l t s  o f  t h e  t e s t s  

a p p l i e d .

Summary

A l l  h y p o t h e s e s  w e r e  r e j e c t e d  a t  < .01 l e v e l  o f  s i g n i f ­

i c a n c e .  T h e r e  was  a s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e



78

k i n d e r g a r t e n  s t u d e n t s '  s c o r e s  f o r  m a t c h i n g  h a n d w r i t t e n

m a n u s c r i p t , c u r s i v e , i t a l i c ,  and  D1N e a l i a n  l e t t e r  s t y l e s
- •

t o  t y p e s e t ,  a s  measured  by t h e  Matching L e t t e r  S t y l e s  t e s t .

I n  t h e  p o s t  hoc a n a l y s i s  o f  t h e  d a t a  f rom t h e  Matching 

L e t t e r  S t y l e s  T e s t ,  i t  was shown t h a t  s t u d e n t s  s c o r e d  as  

w e l l  when m a t c h i n g  i t a l i c  s t y l e  t o  t y p e s e t  as  when match ing  

m a n u s c r i p t  s t y l e  t o  t y p e s e t .  The s t ude n t s  scored s i g n i f i c a n t l y  

h i g h e r  when ma tch ing  m a n u s c r i p t  and i t a l i c  s t y l e s  t o  t y p e s e t  

t h a n  t h e y  d i d  when  m a t c h i n g  D' N e a l i a n  o r  c u r s i v e  s t y l e  

t o  t y p e s e t .  S t u d e n t s '  mean s c o r e s  f o r  ma t ch in g  D 'N e a l i a n  

s t y l e  t o  t y p e s e t  w e r e  h i g h e r  t h a n  t h e i r  mean s c o r e s  f o r  

m a t c h i n g  c u r s i v e  s t y l e  t o  t y p e s e t .  B as ed  on t h e s e  d a t a ,  

s t u d e n t s  w e r e  a b l e  t o  m a t c h  m a n u s c r i p t  and  i t a l i c  s t y l e s  

t o  t y p e s e t  b e t t e r  t h a n  D ' N e a l i a n  and cu rs ive  s t y l e s .  Students  

w e r e  a b l e  t o  m a t c h  D ' N e a l i a n  s t y l e  t o  t y p e s e t  b e t t e r  t h a n  

c u r s i v e  s t y l e . .  I n  a l l  c a s e s ,  s t u d e n t s  s c o r e d  s i g n i f i c a n t l y  

lower  when ma tch ing  c u r s i v e  s t y l e  l e t t e r s  t h a n  when ma tch ing  

m a n u s c r i p t ,  i t a l i c ,  o r  D ' N e a l i a n  s t y l e  l e t t e r s  t o  t y p e s e t .

T h e r e  was a d i f f e r e n c e  be tween  k i n d e r g a r t e n  s t u d e n t s '  

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

i n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and D ' N e a l i a n ,  as  measured 

by r e a d i n g  f l a s h  c a r d s .

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

f l a s h  c a r d s ,  i t  was shown t h a t  mean s c o r e s  o f  t h e  s t u d e n t s  

f o r  r e a d i n g  t y p e s e t ,  i t a l i c ,  D ' N e a l i a n ,  and  m a n u s c r i p t  

s t y l e  l e t t e r s  w e r e  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e i r  mean
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s c o r e s  f o r  r e a d i n g  c u r s i v e  s t y l e  l e t t e r s . '  Based on t h e s e  

d a t a ,  s t u d e n t s  were  a b l e  t o  r e a d  t y p e s e t ,  i t a l i c ,  D ' N e a l i a n ,  

and  m a n u s c r i p t  s t y l e  l e t t e r s  e q u a l l y  w e l l ,  b u t  b e t t e r  t h an  

l e t t e r s  w r i t t e n  i n  c u r s i v e  s t y l e .

There  were  main e f f e c t  d i f f e r e n c e s  be tween k i n d e r g a r t e n  

s t u d e n t s '  r e a d i n g  and  m a t c h i n g  s c o r e s ,  as  measured  by t h e  

Match ing  L e t t e r  S t y l e s  T e s t  and r e a d i n g  from f l a s h  c a r d s .

I n  t h e  p o s t  hoc a n a l y s i s ,  o f  t h e  d a t a  f rom t h e  Matching 

L e t t e r  S t y l e s  T e s t  and  r e a d i n g  f l a s h  c a r d s ,  i t  was shown 

t h a t  s t u d e n t s  were  a b l e  t o  match t y p e s e t  l e t t e r s  t o  handwri t ten 

l e t t e r s  b e t t e r  t h a n  t h e y  cou ld  r ea d  t y p e s e t  and h a n d w r i t t e n  

l e t t e r s  f rom f l a s h  c a r d s .

There  were  main e f f e c t  d i f f e r e n c e s  be tween k i n d e r g a r t e n  

s t u d e n t s '  r e a d i n g  and ma tch ing  s c o r e s  f or  manuscr i pt ,  cu rs i ve ,  

i t a l i c ,  and  D ' N e a l i a n  a s  m e a s u r e d  by t h e  M t c h i n g  L e t t e r  

S t y l e s  T e s t  and r e a d i n g  from f l a s h  c a r d s .

I n  t h e  p o s t  hoc  a n a l y s i s ,  i t  was shown t h a t  when t h e  

s c o r e s  f o r  r e a d i n g  and  m a t c h i n g  w e r e  c o n s i d e r e d  t o g e t h e r  

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

and D ' N e a l i a n  t h a n  t h e y  d id  on c u r s i v e  s t y l e .

I n  a l l  a n a l y s e s , s t u d e n t s  s c o r e d  s i g n i f i c a n t l y ,  lower  

when  m a t c h i n g  c u r s i v e  s t y l e  l e t t e r s  t o  t y p e s e t  and  when 

r e a d i n g  l e t t e r s  w r i t t e n  i n  c u r s i v e  s t y l e  t h a n  t h e y  d i d  

when  m a t c h i n g  m a n u s c r i p t ,  i t a l i c  and  D ' N e a l i a n  s t y l e  t o  

t y p e s e t  o r  r e a d i n g  l e t t e r s  in  t y p e s e t  and w r i t t e n  in  manuscript , '  

i t a l i c  and D ' N e a l i a n  s t y l e .
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S t u d e n t s  i n  t h i s  s t u d y  w r o t e  b and  d l i k e  t h e  man­

u s c r i p t ,  i t a l i c ,  and D1N e a l i a n  models  of  b and £i s i g n i f i c a n t l y  

more  t i m e s  t h a n  t h e y  wr o t e  b and £l l i k e  t h e  c u r s i v e  mode l s .

M a n u s c r i p t , i t a l i c ,  and  D1N e a l i a n  w e re  e q u a l l y  a s  e a s y
■!

f o r  t h e  k i n d e r g a r t e n  s t u d e n t  t o  w r i t e .

From t h e  a n a l y s e s  o f  t h e  d a t a  f rom t h i s  s t u d y ,  s t u d e n t s  

m a t c h e d  h a n d w r i t t e n  m a n u s c r i p t  and  i t a l i c  s t y l e  l e t t e r s  

t o  t y p e s e t  e q u a l l y  w e l l .  S t u d e n t s  r e a d  t yp es e t  and handwri t t en  

m a n u s c r i p t ,  i t a l i c ,  and  D1N e a l i a n  s t y l e  l e t t e r s  f rom f l a s h  

c a r d s  e q u a l l y  w e l l .  S t u d e n t s  p roduced  h a n d w r i t t e n  l e t t e r s  

i n  m a n u s c r i p t ,  i t a l i c ,  and  D1N e a l i a n  t h e  same number  o f  

t im e s  l i k e  t h e  mode l s .

T h e s e  s t u d e n t s  c o u l d  n o t  m a t c h  h a n d w r i t t e n  c u r s i v e  

l e t t e r s  t o  t y p e s e t ,  r e a d  c u r s i v e  l e t t e r s  f rom f l a s h  c a r d s ,  

o r  p r o d u c e  h a n d w r i t t e n  l e t t e r s  l i k e  t h e  models  o f  c u r s i v e  

as  w e l l  a s  t h e  o t h e r  s t y l e s  t e s t e d .
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CHAPTER V

DISCUSSION AND SUMMARY

The a u t h o r  f e e l s  t h e  s e l e c t i o n  o f  a s t y l e  o f  handwri t ing 

sh o u l d  be b a se d  on sound i n s t r u c t i o n a l  t h e o r y ,  t h e  l e g i b i i t y  

a n d  s p e e d  w i t h  w h i c h  , t h e  s t y l e  c a n  be  w r i t t e n . ,  and t h e  

e a s e  w i t h  w h i c h  t h e  b e g i n n i n g  r e a d e r  can a s s o c i a t e  t y p e s e t  

and  h a n d w r i t t e n  l e t t e r s . R e a d i n g  and  w r i t i n g  a r e  r e l a t e d  

b e c a u s e  b o t h  a r e  used  f o r  w r i t t e n  communica t i on .  Throughout  

t h e  l i t e r a t u r e ,  w r i t e r s  c o n c u r r e d  t h a t  one o f  t h e  r e a so n s  

f o r  t e a c h i n g  m a n u s c r i p t  was t h a t  i t  more n e a r l y  r es embled  

t h e  p r i n t  i n  books ;  s o ,  p r i m a r y  c h i l d r e n  who l e a r n  t o  w r i t e  

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

a l p h a b e t  f o r  r e a d i n g  and  w r i t i n g .  No s t u d i e s  w e r e  fpund 

t o  s u p p o r t  t h e  c o n t e n t i o n  t h a t  manuscr ipt  more n e a r l y  resembled 

t h e  p r i n t , i n  b o o k s  f o r  t h e  young  c h i l d .  T h e . p u r p o s e  o f  

t h e  a u t h o r  o f  t h i s  s t u d y  was t o  i n v e s t i g a t e  t h e  a b i l i t y  

o f  k i n d e r g a r t e n  s t u d e n t s  t o  do t h e  f o l l o w i n g :  (a) t o  match 

h a n d w r i t t e n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and  D1N e a l i a n  

s t y l e  l e t t e r s  t o  t y p e s e t ;  ( b) t o  r e a d  t y p e s e t  l e t t e r s  and 

h a n d w r i t t e n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and  D1N e a l i a n  

s t y l e  l e t t e r s ;  (c) t o  i n v e s t i g a t e  t h e  r e l a t i o n s h i p ,  of  reading 

t o  ma t ch ing  a b i l i t y .
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I n  t h e  r e s e a r c h ,  t h e  i n v e s t i g a t o r  a t t e m p t e d  t o  i d e n t i f y  

d i f f e r e n c e s  i n  t h e  k i n d e r g a r t e n  s t u d e n t s '  p e r fo rm an c e  f o r  

t h e  s t y l e s  o f  l e t t e r s  and i n  t h e  a b i l i t y  t o  match and r ea d .

I n  1 9 8 4 ,  69 s t u d e n t s  i n  f o u r  k i n d e r g a r t e n  c l a s s e s  

f rom d i f f e r e n t  s c h o o l s  i n  G r e a t  F a l l s ,  Montana, were asse ssed .  

The e x p e r i m e n t a l  p r o c e d u r e s  o f  t h e  s t u d y  i n c l u d e d  a s k in g  

t h e  s t u d e n t s  t o  do t h e  f o l l o w i n g :  (a) t o  s e l e c t  and mark , 

f r o m  f o u r  t y p e s e t  l e t t e r s , t h e  l e t t e r  t h a t  was t h e  same 

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

o r  D 1N e a l i a n  s t y l e  u s i n g  a M a t c h i n g  L e t t e r  S t y l e s  T e s t ;  

(b)  t o  w r i t e  t h e  s m a l l  l e t t e r s  b and  d l i k e  t h e  model o f  

m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and  D' N e a l i a n  s t y l e s  b and 

d;  and  ' ( c )  t o  r e a d  f l a s h  c a r d s  r e p r o d u c e d  i n  t y p e s e t  and 

h a n d w r i t t e n  i n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c ,  and D1N e a l i a n  

s t y l e s .

T h e r e  w e r e  f o u r  g e n e r a l  h y p o t h e s e s  p r o p o s e d .  In  t h e  

f i r s t  h y p o t h e s i s ,  i t  was s t a t e d  t h a t  t h e r e  wou l d  be  no 

d i f f e r e n c e  b e t w e e n  t h e  k i n d e r g a r t e n  s t u d e n t s '  s c o r e s  f o r  

ma t ch ing  h a n d w r i t t e n  m a n u s c r i p t ,  c u r s i v e ,  i t a l i c  and D' Neal ian 

l e t t e r  s t y l e s  t o  t y p e s e t ,  a s  measured  by t h e  Match ing  L e t t e r  

S t y l e s  T e s t .  By a s t a t i s t i c a l  a n a l y s i s ,  i t  was shown t h a t  

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

i t a l i c  s t y l e  l e t t e r s  t o  t y p e s e t  b e t t e r  t h a n  D ' N e a l i a n  and 

c u r s i v e  s t y l e s .  S t u d e n t s  cou ld  a l s o  match D 'N e a l i a n  s t y l e  

l e t t e r s  b e t t e r  t h a n  t h e y  cou ld  match c u r s i v e  s t y l e  l e t t e r s  

t o  t y p e s e t .
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A c c o r d i n g  t o  t h e  r e s u l t s  o f  t h i s  s t u d y ,  k i n d g e r g a r t e n  

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

t o  t y p e s e t  e q u a l l y  w e l l .  The r e s u l t s  o f  t h i s  s t u d y  i nd i ca t ed  

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

r e s e m b l e  t h e  p r i n t  i n  b o o k s  more  t h a n  i t a l i c  w i t h  r e g a r d  

t o  ma t ch in g  h a n d w r i t t e n  s t y l e s  t o  t y p e s e t .

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

t h e r e  would be no d i f f e r e n c e  between t h e  k indergar t en  s t u de n t s '  

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

a s  m e a s u r e d  by r e a d i n g  f rom f l a s h  c a r d s .  By a s t a t i s t i c a l  

a n a l y s i s ,  i t  was shown t h a t  k i n d e r g a r t e n  s t u d e n t s  c o u l d  

r e a d  i t a l i c ,  D1N e a l i a n ,  ^manuscr ipt  and t y p e s e t  s t y l e  l e t t e r s  

b e t t e r  t h a n  c u r s i v e  s t y l e  l e t t e r s .

A c c o r d i n g  t o  t h e  r e s u l t s  o f  t h i s  s t u d y ,  s t u d e n t s  r e ad  

i t a l i c ,  D ' N e a l i a n ,  m a n u s c r i p t ,  and  t y p e s e t  e q u a l l y  w e l l .  

The r e s u l t s  o f  t h i s  s t u d y  i n d i c a t e d  t h a t  f o r  t h e s e  s t u d e n t s  

m a n u s c r i p t  d i d  n o t  seem t o  r e s e m b l e  t h e  p r i n t  i n  b o o k s  

more  t h a n  t h e  o t h e r  s t y l e s  w i t h  r e g a r d  t o  r e a d i n g  l e t t e r s  

f rom f l a s h  c a r d s .

I n  t h e  t h i r d  g e n e r a l  h y p o t h e s i s ,  i t  was s t a t e d  t h a t  

t h e r e  would be no main e f f e c t  d i f f e r e n c e  be tween  kindergar ten,  

s t u d e n t s '  r e a d i n g  and  m a t c h i n g  s c o r e s ,  as  measured  by t h e  

M a t c h i n g  L e t t e r  S t y l e s  T e s t  and  r e a d i n g  from f l a s h  c a r d s . 

K i n d e r g a r t e n  s t u d e n t s  i n  t h i s  s t u d y  had s c o r e s  s i g n i f i c a n t l y  

h i g h e r  f o r  ma t ch ing  t h a n  f o r  r e a d i n g .

An i n t e r p r e t a t i o n  can be o f f e r e d  a t  t h i s  p o i n t  regarding
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s k i l l  t h a t  c h i l d r e n  p r a c t i c e  a l m o s t  f r o m b i r t h .  V e r b a l  

r e c a l l  comes much l a t e r  i n  d e v e l o p m e n t .  For  t h i s  r e a s o n ,  

i t  may be  e a s i e r  f o r  k i n d e r g a r t e n  s t u d e n t s  t o  match  l e t t e r s  

t h a n  t o  r e a d  l e t t e r s  b e c a u s e  t h e  s t u d e n t  d o e s  n o t  ne ed  

t o  r e c a l l  t h e  l e t t e r  name f o r  m a t ch i n g .

I n  t h e  f o u r t h  g e n e r a l  h y p o t h e s i s ,  i t  was s t a t e d  t h a t  

t h e r e  would be no main e f f e c t  d i f f e r e n c e  be tween  k inderga r t en  

s t u d e n t s '  r e a d i n g  and ma tch ing  s c o r e s  f o r  manuscr ip t ,  cu r s i ve ,  

i t a l i c ,  and  D1 N e a l i a n  l e t t e r  s t y l e s . ,  a s  m e a s u r e d  by t h e  

M a t c h i n g  L e t t e r  S t y l e s  T e s t  and  r e a d i n g  f rom f l a s h  c a r d s .  

When r e a d i n g  and ma tch ing  mean s cores  were cons idered  t o ge the r ,  

mean s c o r e s  f o r  i t a l i c ,  m a n u s c r i p t , . and  D1N e a l i a r i  s t y l e s  

w e r e  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  mean s c o r e  f o r  c u r s i v e  

s t y l e .

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

a n c e .  I f  t h e r e  was an i n t e r a c t i o n  be tween  t h e  s t y l e s  and 

ma tch ing  and r e a d i n g ,  t h i s  a n a l y s i s  d i d  n o t  r e v e a l  one .

Acco rd ing  t o  t h e  r e s u l t s  o f  t h i s  s t u d y ,  s t u d e n t s  matched 

i t a l i c  and  m a n u s c r i p t  s t y l e s  t o  t y p e s e t  e q u a l l y  w e l l  and 

s t u d e n t s  c o u l d  r e a d  m a n u s c r i p t , i t a l i c ,  D1N e a l i a n , and 

t y p e s e t  e q u a l l y  w e l l .  The r e s u l t s  o f  t h i s  s t u d y  i n d i c a t e d  

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

t o  m o r e  n e a r l y  r e s e m b l e  t h e  p r i n t  i n  b o o k s  w i t h  r e g a r d  

t o  ma t ch ing  h a n d w r i t t e n  s t y l e  l e t t e r s  t o  t y p e s e t  and r e a d i n g  

h a n d w r i t t e n  s t y l e  l e t t e r s  from f l a s h  c a r d s .

84
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When s t u d e n t s  w e re  a s k e d  t o  w r i t e  t h e  b and  £  l i k e  

t h e  h a n d w r i t t e n  m o d e l s , 97% o f  t h e  t h e  i t a l i c  l e t t e r s  was 

c o n s i d e r e d  to. be  l i k e  t h e  i t a l i c  model ,  95% o f  t h e  manuscr ipt  

l e t t e r s  was c o n s i d e r e d  t o  be  l i k e  t h e  m a n u s c r i p t  m o d e l ,  

84% o f  t h e  D ' N e a l i a n  l e t t e r s  was c o n s i d e r e d  t o  be  l i k e  

t h e  D ' N e a l  i an  m o d e l  and  25% o f  t h e  c u r s i v e  l e t t e r s  was 

c o n s i d e r e d  t o  be  l i k e  t h e  c u r s i v e  model .  S t u d e n t s  reproduced 

t h e  m a n u s c r i p t ,  i t a l i c ,  and D' Neal ian l e t t e r  s t y l e s  s i g n f i c a n t l y  

more  t i m e s  l i k e  t h e  mode l  t h a n  t h e y  r e p r o du c ed  t h e  c u r s i v e  

l e t t e r  s t y l e  l i k e  t h e  model .

I n  t h e  a n a l y s i s  o f  t h e  d a t a ,  i t  was r e v e a l e d  t h a t  

k i n d e r g a r t e n  s t u d e n t s  s c o r e d  s i g n i f i c a n t l y  lower  on c u r s i v e  

s t y l e  t h a n  on  t h e  o t h e r  s t y l e s  on a l l  t e s t s .  S t u d e n t s  

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

t y p e s e t . S t u d e n t s  s c o r e d  s i g n i f i c a n t l y  lower  when r e a d i n g  

c u r s i v e  s t y l e  l e t t e r s  f r om  f l a s h  c a r d s .  S i g n i f i c a n t l y  

f e w e r  s t u d e n t s  w r o t e  t h e  c u r s i v e  b and  d l i k e  t h e  model .

S i g n i f i c a n t  d i f f e r e n c e s , i n  f a v o r  o f  m a n u s c r i p t ,  were 

n o t  f o u n d  f o r  s t u d e n t s '  s c o r e s  f o r  m a t c h i n g ,  r e a d i n g ,  o r  

w r i t i n g .  S t u d e n t s  were  a b l e  t o  match m a n u s c r i p t  and i t a l i c  

s t y l e  l e t t e r s  t o  t y p e s e t  e q u a l l y  w e l l . S t u d e n t s  were a b l e  

t o  r e a d  m a n u s c r i p t ,  i t a l i c ,  D ' N e a l i a n ,  and t y p e s e t  l e t t e r s  

e q u a l l y  w e l l  f r o m  f l a s h  c a r d s .  S t u d e n t s  w r o t e  b and 5. 

a s  many t i m e s  l i k e  t h e  model  w h e t h e r  w r i t i n g  m a n u s c r i p t ,  

i t a l i c ,  o r  D ' N e a l i a n .  The a n a l y s i s  o f  t h e  d a t a  in.  t h i s  

s t u d y  i n d i c a t e d  t h a t  m a n u s c r i p t  d i d  n o t  seem t o  r esemble
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t h e  p r i n t  i n  b o o k s  a n y  more  t h a n  t h e  o t h e r  S t y l e s .  I t  

a p p e a r e d  t h a t  m ak i ng  a c h o i c e  t o  t e a c h  m a n u s c r i p t  c anno t  

be  ba sed  on t h e  r e s em b l anc e  o f  m a n u s c r i p t  t o  t y p e s e t .

P r o p e r t i e s  o f  W r i t i n g

I f  t h e  s t y l e  f o r  b e g i n n i n g  w r i t i n g , e x c l u d i n g  c u r s i v e ,  

c a n n o t  be  s e l e c t e d  on t h e  b a s i s  o f  p r o v i d i n g  an advan t age  

f o r  l e a r n i n g  t o  r e a d  t h e  p r i n t  i n  b o oks ,  t h e n  o t h e r  cons ider ­

a t i o n s  b e a r  on t h e  d e c i s i o n  as  t o  t h e  t he  s t y l e  of  handwri t ing 

t o  b e  t a u g h t .  A s t y l e  o f  w r i t i n g  m i g h t  t h e n  be  c h o s e n  

b a s e d  on t h e  p r o p e r t i e s  o f  w r i t i n g .  The a u t h o r  would l i k e  

t o  s u g g e s t  t h a t  s l a n t , i n t e r r u p t i o n ,  u n i f o r m i t y ,  j o i n i n g ,  

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

S l a n t  i s  t h e  d e g r e e  t h e  w r i t i n g  l e a n s  f rom the  v e r t i c a l .  

The  f a s t e r  one  w r i t e s  t h e  more  t h e  w r i t i n g  l e a n s  i n  t h e  

d i r e c t i o n  o f  m o v e m e n t . E a r l y  e x p e r i m e n t s  by Woodwor th 

and  M c A l l i s t e r  t o  d i s c o v e r  t h e  m o s t  n a t u r a l  l e t t e r  s l a n t  

f o r  h a n d w r i t i n g  w e r e  p r o m p t e d  by r e p o r t s  f rom Germany and 

F r a n c e  t h a t  c u r s i v e  w r i t i n g  m i g h t  c a u s e  c u r v a t u r e  o f  t h e  

s p i n e  and e y e s t r a i n  i n  s t u d e n t s  (Dougher ty ,  1917) .  Woodworth 

(1899) and M c A l l i s t e r  (1900) co n c l u d ed  t h a t  t h e  most  n a t u r a l  

s l a n t  f o r  w r i t i n g  was b e t w e e n  5 and  15 d e g r e e s  f r om t h e  

v e r t i c a l .

I n t e r r u p t i o n  i n  t h e  n a t u r a l  f l ow o f  w r i t i n g  i s  c aused  

when t h e  p e n c i l  i s  l i f t e d  and must be r epo s i t i on ed .  Handwriting 

co u l d  be d e f i n e d  as  t h e  rh y thmic  movement o f  t h e  hand a c r o s s
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t h e  p a g e  l e a v i n g  l i n e s  and  f i g u r e s  t h a t  e x p r e s s  i d e a s .  

The  r h y t h m  i s  more  n a t u r a l  and  f l o w i n g  when t h e  l e t t e r s  

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

i s  l i f t e d  i n  t h e  f o r m a t i o n  o f  a l e t t e r ,  a new movement  

( s t r o k e )  i s  r e q u i r e d .  L i f t i n g  t h e  p e n c i l  b f e a k s  t h e  rhythm.  

The w r i t e r  m u s t  d e t e r m i n e  w h e r e  i n  " o u t e r  spa ce "  t o  be g in  

t h e  s econd  s t r o k e ,  as  w e l l  a s ,  i n  what  d i r e c t i o n  t o  move.

U n i f o r m i t y  i n  t h e  w i d t h  o f  t h e  l e t t e r s ,  h i s t o r i c a l l y  

b a s e d  on t h e  w i d t h  o f  t h e  o ,  p r e v e n t s  c o n f u s i o n .  Uniform 

w i d t h  g i v e s  t h e  w r i t e r  l e s s  t o  l e a r n  and  remember ,  when 

f o r m i n g  t h e  l e t t e r s . The w i d t h  o f  t h e  l e t t e r s  s h o u l d  be 

e x a m i n e d  i n  s t y l e s  o f  w r i t i n g  t o  d e t e r m i n e  i f  t h e  l e t t e r s  

Sr  b ,  c ,  <3, Sr  Sr  Jlr k ,  n ,  p ,  g ,  £ ,  s ,  u ,  y ,  x ,  %r and 

z. a r e  t h e  same w i d t h  as  t h e  &.

J o i n i n g  l e t t e r s  r e s u l t s  when speed  p r e v e n t s  t h e  l i f t i n g  

o f  a p e n c i l  o r  pe n  b e t w e e n  l e t t e r s . Not a l l  l e t t e r s  need 

, t o  be  j o i n e d ,  b e c a u s e  t h e r e  must  be  p au se s  i n  t h e  movement 

o f  w r i t i n g  t o  a l l o w  t h e  ha nd  t o  r e s t .  The e y e  and hand  

n e e d  t o  be  r e a l i g n e d  f o r  w r i t i n g  t o  c o n t i n u e .  The j o i n i n g

o f  l e t t e r s  sh o u l d  be  o p t i o n a l  t o  t h e  w r i t e r .
■ S i m p l i c i t y  o f  l e t t e r  forms may be a key t o  l e g i b i l i t y ,  

a s  w e l l  a s  t o  w r i t i n g .  I n  t h i s  s t u d y ,  t h e  k i n d e r g a r t e n  

s t u d e n t s  s c o r e d  s i g n i f i c a n t l y  l ower  on c u r s i v e  s t y l e  w r i t i n g  

i n  a l l  t e s t s .  I t  i s  t h e  a u t h o r ' s  o p i n i o n  t h a t  t h e  low 

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

t h a t  c on fu s ed  t h e  s t u d e n t s  when r e a d i n g ,  matching and wr i t i n g .
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The  l o o p s  and  f l o u r i s h e s  may h a v e  made t h e  l e t t e r  f o r m s  

more d i f f i c u l t  t o  p r o d u c e .

A d i s c u s s i o n  o f  t h e  r e s u l t s  o f  t h i s  s tudy fo r  manuscr ipt ,  

c u r s i v e ,  i t a l i c  and  D1N e a l i a n  l e t t e r  s t y l e s  w i t h  r e f e r e n c e  

t o  t h e  p r o p e r t i e s  m e n t i o n e d , f o l l o w s . .

M a nu sc r ip t  Ha nd wr i t i ng  S t y l e  ,

A u t h o r s  o f  c u r r e n t  b o o k s  f o r  t e a c h i n g  o f  l a n g u a g e  

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

i s  t h a t  i t  more  n e a r l y  r e s e m b l e s  t h e  p r i n t  i n  b o o k s , so  

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

o f  t h e  a l p h a b e t  f o r  r e a d i n g  and w r i t i n g  (Anderson and Lapp,  

1 9 7 9 ; C o o d y  a n d  N e l s o n ,  1 9 8 2 ; D e h a v e n ,  1 9 7 9 ; H e n n i n g s , 

1 9 8 2 ; M a r c u s ,  1977 ; No r t o n ,  1980 ; P e t t y ,  P e t t y  and Beck ing ,  

1 9 8 1 ; R u b i n , 1 9 7 4 ; S a v a g e  1 9 7 7 ) .  Hay ( 1 9 6 5 ) c h a l l e n g e d  

t h e  a b i l i t y  o f  young c h i l d r e n  t o  recognize  l e t t e r s  i n  d i f f e r e n t  

s t y l e s .  M a n u s c r i p t  models  do n o t  s u p p o r t  t h e  Roman t y p e s e t  

u sed  f o r  r e a d i n g , a c c o r d i n g  t o  Lehman ( 1976) .

S t u d e n t s  i n  t h i s  s t u d y  w e r e  a b l e  t o  match i t a l i c  and 

m a n u s c r i p t  s t y l e  l e t t e r s  t o  t y p e s e t  e q u a l l y  w e l l  and b e t t e r  

t h a n  D1N e a l i a n  and  c u r s i v e  s t y l e s  on t h e  M a t c h i n g  L e t t e r  

S t y l e s  T e s t .  When r e a d i n g  f l a s h  c a r d s ,  t he r e  was no d i f f e r en ce  

i n  t h e  s t u d e n t s '  a b i l i t y  t o  r e a d  m a n u s c r i p t ,  i t a l i c ,  and 

D' N e a l i a n  s t y l e ,  and t y p e s e t . H o w e v e r , s t u d e n t s  d id  no t  

r e ad  f l a s h  c a r d s  w r i t t e n  i n  c u r s i v e  s t y l e  as  w e l l .

When s t u d e n t s  w e re  a s k e d  t o  w r i t e  t h e  l e t t e r s  b and
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95% o f  t h e  44 s a m p l e s  was l i k e  t h e  m a n u s c r i p t  m o d e l . 

Th i s  may i n d i c a t e  t h a t  most  k indergar t en  s t uden t s  can reproduce 

t h e  m a n u s c r i p t  l e t t e r s .

I n  t h e  r e s u l t s  o f  t h i s  s t u d y ,  i t  was i n d i c a t e d  t h a t  

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

d i d  no t  more n e a r l y  r e s emb le  t h e  p r i n t  i n  boo ks .  Manuscript ,  

i t a l i c ,  and  D ' M e a l i a n  a p p e a r e d  t o  r e s e m b l e  t h e  p r i n t  i n  

b o o k s  e q u a l l y  when t h e  d a t a  f r o m  r e a d i n g . f l a s h  c a r d s  were  

c o n s i d e r e d .  M a n u s c r i p t  and  i t a l i c  a p p e a r e d  t o  r e s e m b l e  

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

t h e  h a n d w r i t t e n  l e t t e r  t o  t y p e s e t  u s i n g  t h e  Ma tch ing  L e t t e r  

S t y l e s  T e s t  were  c o n s i d e r e d .

P r o p e r t i e s  o f  M a n u sc r ip t  S t y l e

M a n u s c r i p t  s t y l e  i s  w r i t t e n  v e r t i c a l l y , . w i t h  no s l a n t .  

W o o d w o r th  (1899 )  and  M c A l l i s t e r  c o n c l u d e d  t h a t  t h e  mos t  

n a t u r a l  s l a n t  f o r  w r i t i n g  was b e t w e e n  5 and  15 d e g r e e s . 

M a n u s c r i p t  s t y l e  d o e s  n o t  f i t  t h e  recommended s l a n t .  Th i s  

may c a u se  m a n u s c r i p t  t o  be more d i f f i c u l t  t o  w r i t e .

B e c a u s e  t h e  l e t t e r s  a r e  f o r m e d  by c o m b i n i n g  c i r c l e s  

and  s t r a i g h t  l i n e s ,  p e n c i l  l i f t s  a r e  r e q u i r e d  t o  p roduce  

t h e  l e t t e r s . Each t im e  t h e  p e n c i l  i s  l i f t e d  i n  t h e  format ion 

o f  a l e t t e r ,  a new s t r o k e  i s  r e q u i r e d .  L i f t i n g  t h e  p e n c i l  

b r e a k s  t h e  r y t h m n .  The w r i t e r  mu s t  d e t e r m i n e  w h e r e  i n  

" o u t e r  s p a c e "  t o  b e g i n  t h e  s e c o n d  s t r o k e , a s  w e l l  a s ,  i n  

what  d i r e c t i o n  t o  move.  The i n t e r r u p t i o n  of  movement requ i red
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t o  w r i t e  t h e  m a n u s c r i p t  l e t t e r s  may c a u s e  t h i s  s t y l e  t o  

be  more d i f f i c u l t  t o  w r i t e .

The l e t t e r s  i n  t h e  m a n u s c r i p t  s t y l e  a r e  b a se d  on t h e  

w i d t h  o f  t h e  s  and  a r e  u n i f o r m  i n  w i d t h .  The u n i f o r m i t y  

o f  t h e  m a n u s c r i p t  l e t t e r s  may c a u s e  m a n u s c r i p t  t o  be l e s s  

d i f f i c u l t  t o  w r i t e .

The  s m a l l  l e t t e r s  i n  m a n u s c r i p t  s t y l e  w r i t i n g  a r e  

n o t  j o i n e d .  J o i n i n g  l e t t e r s  r e s u l t s  when s p e e d  p r e v e n t s  

t h e  l i f t i n g  o f  a p e n c i l  o r  pen  b e t w e e n  l e t t e r s .  J o i n i n g  

i s  n o t  o p t i o n a l  t o  t h e  w r i t e r .  The l a c k  o f  o p t i o n a l  j o i n i n g  

may make m a n u s c r i p t  s t y l e  l e s s  d e s i r a b l e .

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

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

may h a v e  i n f l u e n c e d  t h e  o p i n i o n  t h a t  m a n u s c r i p t  more n e a r l y  

r e s emb led  t h e  p r i n t  i n  books.  The s i m p l i c i t y  of  t he  manuscr ipt  

l e t t e r s ,  may make m a n u s c r i p t  l e s s  d i f f i c u l t  t o  w r i t e .

From t h e  a n a l y s i s  o f  t h e  d a t a  i n  t h i s  s t u d y , i t  was 

n o t  shown t h a t  m a n u s c r i p t  more  n e a r l y  r es emb led  t h e  p r i n t  

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

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

k ,  jdf fl,  I ,  ni, Hf Pr  Sf  Hf and s. make f i n d i n g s  i n c o n c l u s i v e .  

More r e s e a r c h  i s  n e e d e d . A l l  t h e  l e t t e r s  c o u l d  be t e s t e d  

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

does  more n e a r l y  r e s emb le  t h e  t y p e s e t .

A c c o r d i n g  t o  t h e  p r o p e r t i e s  o f  w r i t i n g  s u g g e s t e d  by 

t h e  a u t h o r , m a n u s c r i p t  s t y l e  may n o t  be  t h e  b e s t  w r i t i n g
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s t y l e  t o  t e a c h .  C o n s i d e r a t i o n  s h o u l d  be  g i v e n  t o  c h i l d  

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

i n c l u d i n g  a l l  t h e  c a p i t a l  and sm a l l  l e t t e r s .

C u r s i v e  Hand wr i t i ng  S t y l e

C u r s i v e , b a s e d  on  c o p p e r p l a t e  e n g r a v i n g , m i g h t  be  

c o n s i d e r e d  t h e  f i r s t  s t a n d a r d i z e d  s t y l e  o f  h a n d w r i t i n g  

i n  t h e  U n i t e d  S t a t e s . C u r s i v e  was i n t r o d u c e d  i n  t h e  l a t e  

1 8 0 0 ' s  i n  r e s p o n s e  t o  t h e  i n d u s t r i a l  r e v o l u t i o n .  U n t i l  

t h e  i n t r o d u c t i o n  o f  m a n u s c r i p t  i n  1921,  c u r s i v e  was t a u g h t  

t o  a l l  s t u d e n t s  f rom t h e  b e g i n n i n g .

C u r s i v e , a c c o r d i n g  t o  t h e  r e s u l t s  o f  t h i s  s t u d y  was 

t h e  h a r d e s t  t o  m a t c h  t o  t y p e s e t , t h e  h a r d e s t  t o  r e a d ,  and 

t h e  h a r d e s t  t o  w r i t e  by t h e  k i n d e r g a r t e n  s t u d e n t s  i n  t h i s  

s t u d y .  S t u d e n t s  had  s i g n i f i c a n t l y  lower  s c o r e s  i n  c u r s i v e  

on t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t  and r e a d i n g  f l a s h  c a r d s .  

O n l y  25% o f  t h e  s t u d e n t s  c o u l d  r e p r o d u c e  t h e  l e t t e r s  h  

and d l i k e . t h e  model .

On t h e  M a t c h i n g  L e t t e r  S t y l e  T e s t ,  48.8% o f  a l l  t h e  

e r r o r s  was  made  when  s t u d e n t s  m a t c h e d  c u r s i v e  s t y l e  t o  

t y p e s e t .  Of t h e  . t o t a l  e r r o r s  made by t h e  s t u d e n t s  on t h e  

M a t c h i n g  L e t t e r  S t y l e s  T e s t ,  20.4% was made when s t u d e n t s  

m a t c h e d  D1N e a l i a n  s t y l e  t o  t y p e s e t ,  16.3% when s t u d e n t s  

m a t c h e d  m a n u s c r i p t  s t y l e  and 14.5% when s t u d e n t s  matched 

i t a l i c  s t y l e  t o  t y p e s e t .

When r e a d i n g  f r o m  f l a s h  c a r d s ,  s t u d e n t s  made 31.5%
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o f  t h e  t o t a l  e r r o r s  when r e a d i n g  c u r s i v e  s t y l e  l e t t e r s .  

Of t h e  t o t a l  e r r o r  made when r e a d i n g  f l a s h  c a r d s , 17.7% 

was made when r e a d i n g  m a n u s c r i p t  s t y l e ,  17.5% when r e a d i n g  

t y p e s e t ,  16 .5 % when  r e a d i n g  D1M e a l i a n  s t y l e ,  and 16.3% 

when r e a d i n g  i t a l i c  s t y l e .

On r e a d i n g  f l a s h  c a r d s ,  t h e  l a r g e s t  p e r c e n t  o f  no 

r e s p o n s e  was made w i t h  t h e  c u r s i v e  s t y l e .  Of t h e  t o t a l  

no r e s p o n s e  t o  r e a d i n g  f l a s h  c a r d s , 38.2% was made w i t h  

c u r s i v e  s t y l e ,  19,5% was made, w i t h  t y p e s e t ,  15.7% was made 

w i t h  m a n u s c r i p t  s t y l e ,  15.7% was made w i t h  D1N e a l i a n  s t y l e ,
I .

and 10.9% was made w i t h  i t a l i c  s t y l e .

From t h e  r e s u l t s  o f  t h i s  s t u d y ,  c u r s i v e  c o u l d  n o t  

be  recommended a s  a s t y l e  t o  t e a c h  young c h i l d r e n .  Reading 

and w r i t i n g  a r e  t h e  g r a p h i c  symbols  used  t o  e x p r e s s  language.  

B e c a u s e  t h e  s t u d e n t s  s c o r e d  s i g n i f i c a n t l y  l o w e r  w i t h  t h e  

c u r s i v e  i n  a l l  t e s t s  i n  t h i s  s t u d y ,  i t  wo u ld  seem t h a t  

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

e a r l y  s t a g e s .  I n  a d d i t i o n ,  t h e  i n a b i l i t y  o f  t h e  s t u d e n t s  

t o  r e p r o d u c e  t h e  c u r s i v e  h  and  d  l i k e  t h e  c u r s i v e  model  

m i g h t  i n d i c a t e  t h a t  i t  wou ld  n o t  be  a s  s u i t a b l e  t o  t e a c h  

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

I t  i s  t h e  o p i n i o n  o f  t h e  r e s e a r c h e r  t h a t  t h e  l o o p s  and 

f l o u r i s h e s  o f  t h e  c u r s i v e  make i t  d i f f i c u l t  t o  w r i t e  a s  

w e l l  a s  r e a d . F u r t h e r  s t u d y  i s  recommended  t o  d e t e r m i n e  

i f  i t  i s  i n  f a c t  t h e  l o o p s  and f l o u r i s h e s  t h a t  make c u r s i v e  

more d i f f i c u l t  t o  r e a d ,  a s  w e l l  a s  w r i t e .
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P r o p e r t i e s  o f  C u r s i v e  S t y l e

C u r s i v e  s t y l e  i s  w r i t t e n  a t  a b o u t  30 d e g r e e s  s l a n t .  

W o o d w o r th  (1899)  and  M c A l l i s t e r  c o n c l u d e d  t h a t  t h e  mos t  

n a t u r a l  s l a n t  f o r  w r i t i n g  was b e t w e e n  5 and  15 d e g r e e s  

f rom t h e  v e r t i c a l . C u r s i v e  s t y l e  does  not  f i t  t h e  recommended 

s l a n t .

There  a r e  no i n t e r r u p t i o n s  i n  t h e  movement when forming 

t h e  c u r s i v e  l e t t e r s .  C u r s i v e  s m a l l  l e t t e r s  a r e  made w i t h o u t  

l i f t i n g  t h e  p e n c i l .

The  c u r s i v e  s m a l l  l e t t e r s  a r e  d i f f i c u l t  t o  a n a l y z e  

f o r  u n i f o r m i t y  i n  w i d t h  b e c a u se  o f  t h e  en t r ances ,  or  beginning 

s t r o k e s ,  and  e x i t s ,  o r  e n d i n g  s t r o k e s . The l e t t e r s  l a c k  

u n i f o r m i t y  w i t h  r e g a r d  t o  t h e  w i d t h  o f  t h e  q . The a u th o r  

f e e l s  a s c e n d e r s  ( t h e  t o p  p o r t i o n  o f  t h e  s m a l l  l e t t e r  t h a t  

e x t e n d s  a b o v e  Xl h e i g h t ,  a s  i n  t h e  l e t t e r s  b and  I )  and 

d e s c e n d e r s  ( t h e  b o t t o m  p o r t i o n  o f  t h e  s m a l l  l e t t e r  t h a t  

e x t e n d s  b e l o w  t h e  w r i t i n g  l i n e ,  a s  i n  t h e  l e t t e r s  g. and 

y) a r e  d i s p r o p o r t i o n a t e l y  l o n g .  The l oops  o f  t h e  a s c e n d e r s  

e x t e n d i n g  above t h e  w a i s t l i n e  and o f  t h e  d e s c e n d e r s  extending 

b e l o w  t h e  w r i t i n g  l i n e  a r e  one  and  a h a l f  t i m e s  & h e i g h t .  

H i s t o r i c a l l y  a s c e n d e r s  and d e s c e n d e r s  w e r e  e q u a l  t o ,  o r  

l e s s  t h a n , x h e i g h t .  The. l a c k  o f  u n i f o r m i t y  i n  t h e  sm a l l  

l e t t e r  f o r m s  a n d  t h e  a s c e n d e r s  and  d e s c e n d e r s  may make 

c u r s i v e  s t y l e  more d i f f i c u l t  t o  w r i t e .  •

A l l  l e t t e r s  a r e  j o i n e d  i n  c u r s i v e  s t y l e s  w i t h  t h e
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e x c e p t i o n  o f  t h e  i t a l i c  c u r s i v e  s t y l e .  Con t i n uou s  j o i n i n g  

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

a r e  no p a u s e s  i n  t h e  movement o f  w r i t i n g  t o  a l l o w  t h e  hand(
t o  r e s t .  The c o n t i n u o u s  j o i n i n g  o f  l e t t e r s  w i t h i n  words 

may make c u r s i v e  more d i f f i c u l t  t o  w r i t e .

I n  t h e  c u r s i v e  w r i t i n g  s t y l e ,  l o o p s ,  e n t r a n c e s ,  and 

e x i t s  a r e  added t o . t h e  b a s i c  l e t t e r  forms.  I t  i s  t he  a u t h o r ' s  

o p i n i o n  t h a t  t h e s e  a d d i t i o n s  may be  c o n f u s i n g  t o  young  

c h i l d r e n .  To t h e  young  c h i l d ,  t h e  l o o p s  may be  c o n fu s ed  

f o r  t h e  l e t t e r  i t s e l f .  More r e s e a r c h  i s  needed t o  d e t e r m i n e  

t o  w ha t  d e g r e e  c h i l d r e n  a r e  a b l e  t o  d i s c e r n  t h e  l o ops  on
i

t h e  c u r s i v e  s t y l e  l e t t e r s  f rom t h e  l e t t e r .

The a n a l y s e s  o f  t h e  d a t a  i n  t h i s  s t u d y  d i d  n o t  s u p p o r t  

t e a c h i n g  c u r s i v e  t o  young  c h i l d r e n .  To t h e  k i n d e r g a r t e n  

s t u d e n t s  i n  t h i s  s t u d y ,  c u r s i v e  s t y l e  was t h e  h a r d e s t  t o  

m a t c h  t o  t y p e s e t ,  t h e  h a r d e s t  t o  r e a d ,  and f ewer  s t u d e n t s  

w r o t e  t h e  c u r s i v e  l e t t e r s  b and  d. l i k e  t h e  m o d e l s .  Th i s  

i n d i c a t e d  t h a t  i t  was t h e  h a r d e s t  t o  w r i t e .  C u r s i v e  sh o u l d  

be  q u e s t i o n e d  e v e n  a s  a t e r m i n a l  w r i t i n g .  C u r s i v e  s t y l e ,  

b e c a u s e  o f  t h e  l o o p s  and  f l o u r i s h e s  a d d ed  t o  t h e  b a s i c  

l e t t e r  f o rm s ,  i s  more d i f f i c u l t  t o  w r i t e  a t  any a ge .

The p r a c t i c e  o f  t e a c h i n g  a r o u n d ,  v e r t i c a l ,  u n j o in e d  

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

an e l l i p t i c a l ,  s l a n t e d ,  c o n t i n u o u s l y  j o i n e d  c u r s i v e  sh o u ld  

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

c h i l d r e n  two v e r y  d i f f e r e n t  s t y l e s  o f  w r i t i n g .  L ea r n in g
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tv/o d i f f e r e n t  forms c e r t a i n l y  r e q u i r e s  t ime and t h e  t r a n s i t i o n  

may i n t e r f e r e  w i t h  t h e  d e v e l o p m e n t  o f  c h i l d r e n ' s  a b i l i t y  

i n  w r i t t e n  c o m p o s i t i o n  (DeHaven ,  1 9 7 9 ) ;  F a i r b a n k ,  1979 ;  

H i l d r e t h ,  1960;  Lehman, 1976;  F l a t t e r  and W o e s t e h o f f , 1967; 

Rob in son ,  1980;  Templ in ,  1960; W es t e r n ,  1977 ) .

The a u t h o r ' s  c o n c l u s i o n ,  b a se d  on t h e  r e s u l t s  of. t h i s  

s t u d y ,  i s  t h a t  c u r s i v e  i s  n o t  an a p p r o p r i a t e  s t y l e  t o  t e a c h  

t o  young  c h i l d r e n .  To e l i m i n a t e  a t r a n s i t i o n ,  c o n s i d e r ­

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

t e a c h i n g  c u r s i v e  s t y l e  w r i t i n g .

I t a l i c  H a n d w r i t i n g  S t y l e

I t a l i c  was  i n t r o d u c e d  a b o u t  1921 by M a r g a r e t  W i s e ,  

‘b u t  t h e  l e t t e r  m o d e l s  w e r e  c h a n g e d  by t h e  t e a c h e r s  t o  t h e  

m a n u s c r i p t  f o rm.  I n  1932,  A l f r e d  Fa i r b a n k  d e v e l o pe d  i t a l i c  

models  f o r  c h i l d r e n  ba sed  on t h e  w r i t i n g  o f  t h e  16th cen tury .  

I t a l i c  met  w i t h  w i d e  a c c e p t a n c e  i n  E u r o p e ,  b u t  n o t  u n t i l  

t h e  l a s t  t w e n t y  y e a r s  h a s  i t  g a i n e d  r e c o g n i t i o n  i n  t h e  

U n i t e d  S t a t e s .

On t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t ,  f r o m  a p o s s i b l e  

s c o r e  o f  t e n ,  s t u d e n t s '  mean s c o r e  was 7 . 957  f o r  mat ch ing  

i t a l i c  s t y l e  l e t t e r s  t o  t y p e s e t .  The s c o r e s  f o r  mat ch ing  

t h e  o t h e r  s t y l e s  t o  t y p e s e t  w e r e  7 . 6 9 6 ,  7 . 1 0 1  and 3 . 1 5 9  

f o r  m a n u s c r i p t ,  D ' N e a l i a n  and c u r s i v e ,  r e s p e c t i v e ly .  Students  

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

b e t t e r  t h a n  t h e y  c o u l d  match  D ' N e a l i a n  and c u r s i v e  s t y l e s .
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S t u d e n t s  r e a d  i t a l i c ,  m a n u s c r i p t ,  D ' N e a l i a n  s t y l e ,  and

t y p e s e t  b e t t e r  t h a n  c u r s i v e  s t y l e  l e t t e r s .
-)

On b o t h  t h e  Ma tch ing  L e t t e r  S t y l e s  T e s t  and f o r  r e a d i n g  

f l a s h  c a r d s ,  s t u d e n t s  made t h e  l e a s t  p e r c e n t a g e  o f  e r r o r s  

on i t a l i c  s t y l e .  The p e r c e n t a g e s  o f  t h e  t o t a l  e r r o r s  made 

by  t he .  s t u d e n t s  on  t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t  f o r  

e a c h  o f  t h e  s t y l e s ,  were :  i t a l i c ,  14.5%; m a n u s c r i p t ,  16.3%;

D ' N e a l i a n ,  20 .4%;  c u r s i v e ,  48 .8 % .  The p e r c e n t a g e s  o f  t h e  

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

e a c h  o f  t h e  s t y l e s  w e r e :  i t a l i c ,  16.3%; D ' N e a l i a n  16.5%;

t y p e s e t  17.5%; m a n u s c r i p t ,  17.7%; c u r s i v e  31.5%.

S t u d e n t s  g a v e  t h e  l e a s t  p e r c e n t a g e  o f  no r e s p o n s e  

when  r e a d i n g  t h e  i t a l i c  l e t t e r s  f r om f l a s h  c a r d s .  The 

p e r c e n t a g e s ,  o f  t h e  no r e s p o n s e  made by t h e  s t u d e n t s  r e a d i n g  

f l a s h  c a r d s  f o r  e a c h  o f  t h e  s t y l e s  w e r e :  i t a l i c ,  10.9%;

m a n u s c r i p t ,  15.7%; D ' N e a l i a n ,  15.7%; t y p e s e t ,  19.5%, cu r s ive ,  

38.2%.

The h i g h e s t  p e r c e n t a g e  o f  t h e  l e t t e r s  r e p r o d u c ed  l i k e  

t h e  m o d e l s  o f  h  and  £  was i n  t h e  i t a l i c  l e t t e r s .  N i n e ty -  

s e v e n  p e r c e n t  o f  t h e  44 l e t t e r s  w r i t t e n  was j u d g e d  t o  be 

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

l i k e  t h e  h  a n d  j3 f o r  e a c h  o f  t h e  s t y l e s  w e r e :  i t a l i c ,

97%; m a n u s c r i p t ,  95%; D ' N e a l i a n ,  84%; c u r s i v e ,  25%.

T h e r e  w e r e  no e r r o r s  f o r  t h e  i t a l i c  m on t h e  Matching 

L e t t e r  S t y l e s  T e s t .

I n  t h e  a n a l y s i s  o f  t h e  d a t a ,  i t  was r e v e a l e d  t h a t
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t o  t h e  k i n d e r g a r t e n  s t u d e n t s  i n  t h i s  s t u d y ,  i t  a p p e a r e d  

t h a t  i t a l i c  s t y l e  l e t t e r s  r e s e m b l e d  t y p s ' e t ,  o r  p r i n t  i n  

b o o k s , t o  t h e  same d e g r e e  t h a t  m a n u s c r i p t  s t y l e  l e t t e r s  

d i d .

P r o p e r t i e s  o f  I t a l i c  S t y l e

I t a l i c  i s  w r i t t e n  a t  t h e  r ecommended  s l a n t  o f  5 t o  

15 d e g r e e s .  The  n a t u r a l  s l a n t  f o r  w r i t i n g  recommended 

by Woodwor th  (1899)  and  M c A l l i s t e r  (1900) may m a k e . i t a l i c  

e a s i e r  t o  w r i t e .

W r i t i n g  i t a l i c  does  n o t  r e q u i r e  p e n c i l  l i f t s .  1 According 

t o  F a i r b a n k  (1979 )  t h e  t e a c h i n g  o f  m a n u s c r i p t  i g n o r e s  t h e  

l e s s o n  t a u g h t  by R e n a i s s a n c e  h i s t o r y ,  namely t h a t  t h e  Roman 

l e t t e r  ( a s  t h e  m a n u s c r i p t )  i s  one  w r i t t e n  w i t h  p e n - l i f t s  

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

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

i n  t h e  f o r m a t i o n  o f  t h e  l e t t e r s  i n  i t a l i c  s t y l e  w r i t i n g  

may c a u s e  i t a l i c  t o  be  l e s s  d i f f i c u l t  t o  w r i t e .

The i t a l i c  l e t t e r s  a r e  b a s e d  on t h e  w i d t h  o f  t h e  a .  

Th i s  i s  i n  p a r t  due t o  t h e  f a c t  t h a t  t h e  i t a l i c  i s  a c l a s s i c ,  

s t y l e  w h i c h  h a s  b e e n  w r i t t e n  f o r  n e a r l y  500 y e a r s .  The 

u n i f o r m i t y  i n  t h e  i t a l i c  s m a l l  l e t t e r s  may c a u s e  t h i s  s t y l e  

t o  be l e s s  d i f f i c u l t  t o  w r i t e .

Not  a l l  l e t t e r s  a r e  j o i n e d .  J o i n i n g  o f  l e t t e r s  w i t h i n  

w o r d s  i s  o p t i o n a l . J o i n i n g  may be  d e v e l o p m e n t a l . The 

a u t h o r  h a s  o b s e r v e d  s k i l l e d  h a n d w r i t i n g  s t u d e n t s  a r e  more
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l i k e l y  t o  j o i n  t h a n  s t u d e n t s  t h a t  a r e  l e s s  m a t u r e  i n  t h e  

s k i l l  o f  w r i t i n g .

The i t a l i c  l e t t e r s  a r e  n o t  b u r d e n e d  w i t h  d e c o r a t i v e  

a d d i t i o n s .  T h e r e  a r e  no l o o p s . The s i m p l i c i t y  o f  t h e  

i t a l i c  l e t t e r  forms may make i t a l i c  s t y l e  e a s i e r  t o  w r i t e .

A c c o r d i n g  t o  t h e  p r o p e r t i e s  o f  w r i t i n g  s u g g e s t e d  by 

t h e  a u t h o r , i t a l i c  s t y l e  a p p e a r s  t o  be a v i a b l e  a l t e r n a t i v e  

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

i t a l i c  c u r s i v e  w r i t i n g  i s  a s i m p l i f i e d  fo rm  w h i c h  do e s  

n o t  c o n t a i n  t h e  l o o p s  and f l o u r i s h e s  o f  o t h e r  c u r s i v e  s t y l e s .  

T h e r e  i s  no t r a n s i t i o n  from i t a l i c  p r i n t  t o  i t a l i c  c u r s i v e .  

F u r t h e r  s t u d y  m i g h t  be  do ne  t o  v e r i f y  i f  t h e  s i m p l e r  form 

o f  i t a l i c  c u r s i v e  would be ad va n t a g e o us  as  a t e r m i n a l  wr i t i ng  

s t y l e  f o r  t h e  o l d e r  s t u d e n t .

D1N e a l i a n  Ha nd wr i t i ng  S t y l e

D ' N e a l i a n  was deve l op ed  by Donald N. Thurber and publ i shed 

by S c o t t  Foresman Company i n  1978.  The D 'N e a l i a n  m a n u s c r i p t  

l e t t e r  f o r m s  f o r  b e g i n n i n g  w r i t e r s  a r e  s l i g h t l y  o v a l  and 

s l a n t e d  r a t h e r  t h a n  round and v e r t i c a l  a s  i n  t h e  t r a d i t i o n a l  

m a n u s c r i p t .  E x i t s  a r e  added t o  t h e s e  m a n u s c r i p t  l e t t e r s .

S t u d e n t s  r e a d  t h e  D1N e a l i a n  l e t t e r s  f rom f l a s h  c a r d s  

as. w e l l  a s  t h e y  r e a d  m a n u s c r i p t ,  i t a l i c , and  t y p e s e t .  

S t u d e n t s  r e a d  m a n u s c r i p t , i t a l i c ,  D ' N e a l i a n ,  and  t y p e s e t  

b e t t e r  t h a n  t h e y  r ea d  c u r s i v e .

On t h e  M a t c h i n g  L e t t e r  S t y l e s  T e s t ,  s t u d e n t s  s c o r e d
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s i g n i f i c a n t l y  l o w e r  on D1N e a l i a n  t h a n  on m a n u s c r i p t '  and 

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

i t a l i c ,  and D’N e a l i a n  t h a n  on c u r s i v e .

When s t u d e n t s  w e r e  a s k e d  t o  w r i t e  & and  ^  f r om t h e  

D1N e a l i a n  m o d e l s ,  41 o f  t h e  44 s t u d e n t s  w r o t e  h. l i k e  t h e  

m o d e l .  T h i r t y - t h r e e  o f  t h e  44 s t u d e n t s  w r o t e  t h e  d l i k e  

t h e  m o d e l .  The  D ' N e a l i a n  d h a s  an e x i t  a d d e d  t h a t  may 

be c o n f u s i n g  f o r  k i n d e r g a r t e n  s t u d e n t s  t o  w r i t e .

P r o p e r t i e s  o f  D1N e a l i a n  S t y l e

D1N e a l i a n  i s  s l a n t e d  15 d e g r e e s .  T h i s  i s  c o n s i s t e n t  

w i t h  t h e  r e c o m m e n d a t i o n  o f  Woodworth (1899) and M c A l l i s t e r  

( 1 90 0 ) .  The s l a n t  o f  D1N e a l i a n  may make i t  e a s i e r  t o  w r i t e .

T h e r e  a r e  few i n t e r r u p t i o n s  i n  t h e  f o r m a t i o n  o f  t h e  

D1N e a l i a n  s m a l l  l e t t e r s .  The n a t u r a l  f l ow o f  w r i t i n g  may 

make D ' N e a l i a n  e a s i e r  t o  w r i t e .

D 1N e a l i a n  s m a l l  m a n u s c r i p t  l e t t e r s  a r e  n o t  u n i f o r m  

i n  w i d t h .  T h i s  may make t h e  m a n u s c r i p t  l e t t e r s  more d i f f i c u l t  

t o  w r i t e .  I f  D1N e a l i a n  c u r s i v e  w e r e  t o  be  c o n s i d e r e d  as  

t h e  t e r m i n a l  w r i t i n g ,  i t  s h o u l d  be no t ed  t h a t  t h e  D1N ea l i an  

c u r s i v e  m o d e l s  on t h e  back  o f  t h e  t e x t  h a v e  t w e l v e  w id th  

g r o u p s  r a n g i n g  f ro m .6 5  t o  1 . 9  cm. The l a c k  o f  u n i f o r m i t y  

i n  t h e  w i d t h  o f  t h e  D1N e a l i a n  l e t t e r  forms may make D1NeaTian 

more d i f f i c u l t  t o  w r i t e .

D ' N e a l i a n  m a n u s c r i p t  l e t t e r s  a r e  n o t  j o i n e d .  E x i t s  

a r e  a d d e d  t o  t h e  m a n u s c r i p t  l e t t e r s ,  b u t  t h e  e x i t s  a r e
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n o t  added f o r  j o i n i n g  as  i s  n o r m a l ly  t h e  p r a c t i c e .  D1Neal ian 

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

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

C o n t i n u o u s  j o i n i n g  i s  r e q u i r e d  b e t w e e n  t h e  l e t t e r s  w i t h i n  

a word.  J o i n i n g  i s  n o t  o p t i o n a l  t o  t he  w r i t e r .  The cont inuous 

j o i n i n g  o f  t h e  D1N e a l i a n  c u r s i v e  s t y l e  may make D1N e a l i a n  

c u r s i v e  more d i f f i c u l t  t o  w r i t e .

I t  i s  t h e  o p i n i o n  o f  t h e  r e s e a r c h e r  t h a t  t h e  e x i t s  

a d d e d  t o  t h e  D1N e a l i a n  m a n u s c r i p t  l e t t e r s  a r e  c o n f u s i n g .' 

t o  t h e  k i n d e r g a r t e n  s t u d e n t . E x i t s  may d i s t r a c t  from t h e  

b a s i c  l e t t e r  f o r m  f o r  t h e  young  s t u d e n t  m ak i ng  i t  more" 

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

Irt t h i s  s t u d y ,  t h e  h i gh  f requency of  confusion of  t he  D1Neal ian 

l e t t e r  I  f o r  t h e  l e t t e r  j  m igh t  be  e x p l a i n e d  by t h e  a d d i t i o n  

o f  t h e  e x i t  on t h e  ,D1N e a l i a n  m a n u s c r i p t  I .  F u r t h e r  r es ea rch ,  

u s i n g  a l l  t h e  l e t t e r s  r a t h e r  t h a n  t h e  t e n  chosen  f o r  t h i s  

s t u d y ,  i s  n e e d e d  t o  d e t e r m i n e  i f  t h e  e x i t s  a r e  c o n f u s i n g .  

A c c o r d i n g  t o  t h e  p r o p e r t i e s  o f  w r i t i n g  s u g g e s t e d  by
I

t h e  a u t h o r , D‘ N e a l i a n  s t y l e  may n o t  be  t h e  b e s t  w r i t i n g  

s t y l e  t o  t e a c h .  A more  t h o r o u g h  e x a m i n a t i o n  i s  s u g g e s t e d

i n c l u d i n g  a l l  t h e  c a p i t a l  and s m a l l  l e t t e r s .
'

S t u d e n t s 1 E r r o r s  i n  Matching and Reading L e t t e r  S t y l e s  

vs T e a c h e r s '  P r e d i c t i o n  o f  E r r o r s  

The  l e t t e r s  h ,  d ,  a ,  I r  E r  B r  E r  3r  B r  and  y  we re  

i d e n t i f i e d  by k i n d e r g a r t e n  t e a c h e r s ,  based on t h e i r  exper ience .
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.as being the letters kindergarten students cpnfuse. In 
looking at the rank order of letters that teachers identified 
and the rank order of the actual errors students made for 
each style oh the Matching Letter Styles Test and when 
reading flash c a r d s , a question was raised in the mind 
of the researcher. It did not appear that the teachers 
had identified the letters that students most frequently 
missed. In Chapter IV, the rank orders were statistically 
analyzed, using the Wilcoxon matched pairs signed rank 
test and the Spearman rank correlation to determine if 
there were differences. The results of the tests were 
conflicting.

The analysis of the results, of the Wilcoxon matched 
pairs signed rank test showed that teachers could accurately 
identify the letters students would confuse.

The analysis of the results of the Spearman correlation 
test showed that, with the exception of the rank order 
of the errors students made when matching manuscript to 
typeset on the Matching Letter Styles Test, the rank order 
of the letters teachers identified was different from the 
rank order of the letters students missed.

The low N=IO may account for the results of the tests 
applied. No conclusions can be reached from.the conflicting 
statistical analysis of the rank order. More research 
is needed to conclude if teachers can identify letters
students confuse.
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Based on their experience, teachers were asked to 

identify the letters kindergarten students confused. The 
questionnaire used to solicit these data (see.Appendix 
B) was printed in typeset. This raised the question— would 
teachers have identified the same letters had the questionnaire 
been presented in the handwriting styles?

When the researcher was analyzing errors, there appeared 
to be. an additional inconsistency in errors that was possibly 
related to whether the students were matching the handwritten 
style to typeset or reading from flash cards.

A comparison of the percentages of errors for the 
letters receiving the highest number of errors on the Matching 
Letter Styles Test to the percentages of the same errors 
students made on the reading flash cards to the percentages 
of teachers that identified those letters caused the author 
to question: (a) if the features, the round or elliptical 
shapes, the entrances and exits, the loops, the height, 
etc., may cause different letters in different styles to 
be confusing to kindergarten students, (b) if the questionnaire, 
printed in typeset, influenced the teachers' perception 
of letters that confuse kindergarten students, and (c) 
if matching handwritten letters to typeset produces different 
results than reading letters from flash cards.

On Table 18, the letters with the highest frequency 
of error for each style made by the students matching the 
handwritten style to typeset on the Matching Letter Styles



test were compared to the errors on. the same letter made 
by the students reading flash cards.

On the Matching Letter Styles Testf 52% of the students 
mismatched the manuscript style a as the typeset cj. When 
reading the manuscript a from a flash card, 3% of the students 
said a* Twelve of the 23 teachers surveyed, or 52%, identified 
a as confused with a* The observation of the teachers 
appeared to be accurate when students were matching manuscript 
a« The observation of the teachers did not appear to be 
accurate when students were reading manuscript a from 
flash cards.
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Table 18
Comparison of Reading Errors to Letters with the Highest
Frequency of Error <Dn the Matching Letter Styles Test

Letter Incorrect Frequency
Style Test Tested Response of Error

Manuscript Matching 9 9 36
' Reading 9 q 2

Cursive Matching n m 66
Reading n m 57

Italic Matching 9 q 34
Reading 9 q 2

D 1Nealian Matching I j 63
Reading I j 44

Note. Maximum error = 69.
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On the Matching Letter Styles Test, 96% of the students 
mismatched the cursive n as the typeset m. When reading 
the cursive n from a flash card 83% of the students said 
m. Thirteen of the teachers surveyed, or 56%, identified 
n as confused with m. It did not appear that teachers 
were perceptive in predicting this error with regard to 
cursive n.

On the Matching Letter Styles Test, 49%.of the students 
mismatched the italic g; as the typeset g. When reading 
the italic a from a flash card, 3% of the students said 
g. This error was identified by 52% of the teachers surveyed. 
The observation of the teachers appeared to be accurate 
when students were matching the italic g. to typeset. The 
observation of. the teachers did not appear to be accurate 
when students were reading the italic g. from flash cards.

On the Matching Letter Styles Test, 92% of the students 
mismatched the D 1 Nealian I as the typeset j. When reading 
the D 1Nealian I from a flash card, 64% of the. students 
said j. Of the teachers surveyed, 17% of the teachers 
identified this error. The observation of the teachers 
did not appear to be accurate with regard to the D 1Nealian 
I for matching the D 1Nealian I to typeset or for reading 
the D 1Nealian 2. from flash cards.

Similar results were found when the percentages of 
errors for the letters receiving the highest number of 
errors made by the students reading flash cards were compared
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to percentages of errors made on the same letter on th,e 
Matching Letter Styles Test and to the percentages of teachers 
that identified those letters as confusing.

On Table 19 the letters with the highest frequency 
of error for each style made by the students reading flash 
cards are compared to the errors on the same letter made 
by the students matching the handwritten style to typeset 
on the Matching Letter Styles Test.

Table 19
Comparison of Errors on the Matching Letter Styles Test 

with the Highest Frequency of Error for 
Reading Flash Cards

Letter Incorrect Frequency
Style Test Tested Response of Error
Manuscript Reading I i 50

Matching I i 8
Cursive Reading ri m 57

Matching n m 66
Italic Reading I i 50

Matching I i 31
D 1Nealian Reading I j 44

Matching I j 63

Note. Maximum error = 69.

When reading the manuscript I from a flash card, 72% 
of the students misnamed-i. On the Matching Letter Styles 
Test, 12% of the students mismatched the manuscript style



I with as.the typeset A. Of the teachers surveyed, 57% 
predicted this error. It appeared that the observation 
of the teachers may not be accurate with regard to the 
manuscript A.

When reading the cursive n from a flash card, 83% 
of the students misnamed m. On the Matching Letter Styles 
Test., 96% of the students mismatched the cursive n with 
the typeset m. Of the teachers surveyed, 52% predicted 
this error. It appeared that teachers were not perceptive 
in predicting the errors with regard to cursive n*

When reading the italic A from flash cards, 72% of 
the students in this study misnamed A. On the Matching 
Letter Styles Test, 45% of the students mismatched the 
italic A with the typeset A. Of the teachers surveyed, 
57% identified this error. It appeared that teachers were 
not perceptive in predicting this error with regard to 
italic A.

When reading the D 1Nealian A from flash cards, 64% 
of the students in this study misnamed j. On the Matching 
Letter Styles Test, 92% of.the students mismatched the 
D 1 Nealian A with the typeset j. Of the teachers surveyed, 
17% identified this error. It appeared that teachers were 
not perceptive in predicting this error with regard to 
D 1Nealian A.

The conflicting statistical analysis of the rank order 
of the letters that teachers identified and the rank order
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of the letters students missed raised questions in the 
mind, of the researcher.The questions raised by the analysis 
of teacher perception indicates to the author the need 
for research to establish: (a) if the features of different 
styles may cause different letters to be confusing to kinder­
garten students, (b) if typeset or different handwriting 
styles influence teachers' perception concerning the letters 
that would be confusing to kindergarten students, and (c) 
if matching handwritten letters to typeset produces the 
same results by letter as reading from flash cards.

Population Differences
There appeared to be some academic and economic differences 

between the students at Meadow Lark and the students at 
Whitter. Meadow Lark students in grades 4, 5, and 6 scored 
highest of the sixteen elementary schools on the Iowa Test 
of Basic Skills in the 1983-84 tests; Whittier students 
in grades 4 and 6 (there was no fifth grade at Whitter) 
scored the lowest of the sixteen schools.

Of the four schools in the study, the lowest percentage 
of students receiving free lunch of the sixteen schools 
was at Meadowlark. The highest percentage of students 
receiving free lunch was at Whittier. It would appear 
that students from Meadow Lark School may come from a more 
affluent environment.

From the results from the Matching Letter Styles Test,
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when those two schools were compared, it was shown that 
kindergarten students at Meadow Lark received higher scores 
for matching manuscript and italic style letters to typeset 
than for D 1Nealian and cursive. Students' scores for matching 
D'Nealian style to typeset were higher than scores for 
matching cursive style to typeset. Kindergarten students 
at Whittier scored higher on matching manuscript, italic 
and D'Nealian style to typeset than on matching cursive 
style.

Students with higher achievement and from a more affluent 
society may match D'Nealian style to typeset differently 
than students with lower achievement and from a less affluent 
society. The number of cases and inconclusive data to 
support that the students were different in Meadow Lark 
from the students in Whittier make it inappropriate to 
draw a conclusion. However, there is an indication that 
further research is needed to determine if academic achievement 
and economic status have a relationship to kindergarten 
students' ability to match letters. It is possible that 
students from more affluent environments discriminate letters 
differently than students in lower economic environments. 
The possibility may exist that students with higher achievement 
ability discriminate letters differently than students 
with lower achievement ability.

When students from Meadow Lark and Whitter were compared 
on reading flash cards, kindergarten students at Meadow
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Lark read manuscript letters better than typeset and typeset 
better than cursive style letters. The scores for reading 
italic and D'Nealian style letters were not statistically 
different from the scores for manuscript or for typeset. 
Kindergarten students at Whittier read typeset, manuscript, 
italic, and D 1Nealian style better than cursive style letters.

Students from higher academic achievement levels and
more affluent environment may perceive letters differently.

?

Further research would be needed to substantiate if there 
are differences in the way students with varying academic 
abilities and environments are.able to read different letter 
styles.

It could be that different styles of handwriting, would 
be more suitable for certain populations depending on the 
background of the students. It could be that discrimination 
skills should be taught to some students prior to the intro­
duction of letters for reading and writing.

Recommendations for Further Research
This study should be repeated. The kindergarten students 

that participated in the study may not have been representative 
of the population.

Models for manuscript based on Zaner-Bloser manuscript 
models, cursive based on Palmer Cursive models, italic 
based on Alfred Fairbank models, and D 1Nealian based on 
D'Nealian manuscript models (Appendix A) were used in this
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study. There are slight differences in the letter forms 
for other cursive, manuscript, and italic models. These 
differences might influence the results. Further research 
is recommended using other cursive, manuscript, and italic 
models.

Only the letters &, a, I, m, n, p, g, a, and y 
were tested in ,this study. These letters were selected 
based on a questionnaire. The questionnaire asked kindergarten 
teachers to identify letters kindergarten students confused 
based on,the teachers' experience. Further research is 
recommended using all the small letters.

Students in this study were able to match handwritten 
letters to typeset better than they were able to read hand­
written letters from flash cards. Some questions arise 
as to why this was the case. Further research is recommended 
to determine why students are apparently able to match 
handwritten letters to.typeset better than they are able 
to read handwritten letters from typeset.

The author suggested that selecting a style of writing 
could be determined by assessing the properties of handwriting 
styles. These properties were arbitrarily chosen based 
on the experience of the author. The properties of writing 
may need clearer definition and those properties should 
be tested for accuracy. In establishing the properties 
as described in this study, the author did not take into 
account the development of the child. A quantative factor
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analysis needs to be devised that would measure the difficulty 
of the writing and the difficult of the writing with regard 
to maturation.

The author feels the cursive small letters may be 
confusing to kindergarten students because of the loops 
and flourishes added to the basic letter forms. The observation 
was reported that the ascenders and descenders of the small 
letters are disproportionately long. Research is needed 
to establish if the author's observations are accurate.

The author feels the exits added to D 'Nealian small 
manuscript letters may have influenced the kindergarten 
students' ability to match D 'Nealian style letters to typeset. 
Testing all the D ' Nealian style letters with exits against 
the D 'Nealian manuscript letters with the exits removed 
might help determine if this observation was accurate.

The conflicting statistical analysis of the rank order 
of the letters that teachers identified and the rank order 
of the letters students actually missed raised these questions: 
(a) if the features of different styles may cause different 
letters to be confusing to kindergarten students, (b) if 
typeset or different handwriting styles influence teachers' 
perception concerning the letters that would be confusing 
to kindergarten students, and (c) if matching handwritten 
letters to typeset produces the same results by letter 
as reading fro# flash cards. Further research would be 
needed to answer these questions.



1 1 2

Students from higher academic achievement levels and 
more affluent environments may perceive letters differently. 
Further research would be needed to substantiate if there 
are differences in the way students with varying academic 
abilities and environment perceive letters in various styles.

Summary
The analyses of the data from this study suggests 

that manuscript did not resemble the print in books more 
than the other styles for the young child. Students in 
the study were able to match manuscript style no better 
than they were able to match italic style to typeset letters. 
The students were able to read manuscript, italic, D 1Nealian 
style letters,, and typeset, letters equally well. Therefore, 
teaching manuscript because it more nearly resembles the 
print in books is not a legitimate reason for selecting 
manuscript.

Students in this study wrote h and A like the handwritten 
manuscript, italic, and D ’Nealian models of h and ^ signifi­
cantly more times than they wrote & and ^ like the cursive 
models. Manuscript, italic, and D 1Nealian may be equally 
as easy to write.

The evidence of this study suggests that cursive is 
not a good selection of a style of writing to teach to 
the young child. The kindergarten students scored signi­
ficantly lower on cursive style than on the other styles
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on all tests. Students scored significantly lower on matching 
cursive style to typeset. Students scored significantly 
lower when reading cursive style letters from flash cards. 
Significantly fewer students wrote the cursive and d 
like the cursive model.

The research to support teaching manuscript, italic, 
or D 1Nealian handwriting is not conclusive. The author 
showed by the analyses based on the properties of writing 
that italic is the best alternative. It is the author's 
opinion, based on this study, other research, experience, 
and the review of the literature, that italic handwriting 
style should receive serious consideration. Italic handwriting 
is easy to learn, easy to write, and easy to read. Because 
there is no transition from italic print to italic cursive, 
less time is needed and there is no interruption with the 
development of children's ability in written communication.
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A  ~ "4" Cl T~ ~—  ~  C ~ 7 — ~ kT 
—  Vl-zK O  -3 Q  -? 5T I Li 
V ~ W ~ X  V 7 n k r rl p T n k~i~

r q tu vw xj/ 7

Models of Zaner-Bloser manuscript from Barber Walter B . , 
Lucas , Virginia H . f Hachneyr Clinton W .r & McAllisterr 
Constance. Creative Growth in Handwriting. (2nd ed.) 
Columbus, Ohio: Zaner-Bloser, Inc.r 1979.

y  r  % ? X n .

~ ~ A > / f '  t z r f  ̂ L /  ^ L - X ^ I l d j L  2 ^  trIfsL A ^ t y j ' * ) 6 >  sZ S  StjS-

Models of Palmer cursive from King, Fred M . Palmer Method 
Cursive Writing Grade 4. Schaumburg, IL: The A. N. Palmer 
Company. , 1979.
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AaBb Ce Dd  Be F f  Qg 
H h l i  Jj Kk LM m N n  
Oo Pp Qq Pr S s  T t  Uu  

V v W w X x Y y Z z
Models of italic print from Stone, Charlotte & Fairbank, 
Alfred. Deacon Writing; A Course in Italic Book Two. 
Portland, OR: The Alcuin Press, 1978.

Models of D 1Nealian manuscript from Thurber, Donald N. 
D'Nealian Handwriting. Palo Alto, CA: Scott, Foresman
and Company, 1978.

» abcdefghiiklmnopqrstuvwxyz 
ABCDEFGHIJKLMN OPQRSTUVWXYZ

Models of Palatine typeset from Volk & Husley Mergenthaler. 
VIP Typeface Catalog 2. New York: Van Nostrand Reinbold 
Company, 1980



1 2 4

APPENDIX B



1 2 5

MATCHING LETTER STYLES TEST

PART I

Item Style Letter Distractors
I. cursive d d b q P
2. D 1 Nealian v ' V U y ' ■ W
3. italic P P q b g
4. D 1 Nealian U m V U n
5. manuscript V ' U W V y
6. D 1Nealian g q P d g
7. manuscript n m ■ U n h
8. italic U n h V U
9. manuscript ■ g b g q d

10. cursive m m V h W
11. D 1Nealian P q b d P
12. cursive q g P d q
13. .D 1Nealian n n m h U
14. , italic q d g q P
15. cursive P g p d q
16. italic b q b d p
17. manuscript m W  ' m • n U
18. italic v W y U V
19. D 1 Nealian ■ m m ■ h V U
20. italic I i q I j
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•MATCHING LETTER STYLES TEST

PART II

Item ■ Style Letter Distractors
I. manuscript U h W U V
2. D 1 Nealian q g b q P
3. italic g g q d P
4. manuscript d p b q d
5. italic d q d b P
6. manuscript b d b P q
7. italic n h U m n
8. cursive n n U m h
9. cursive U U h V m

10. D ' Nealian. I J q i 1
11. D 1 Nealian d P q d' b
12. italic m U h n m
13. ‘ manuscript P b g P q
14. cursive V V y U W
15. D 1Nealian b q d P b

' 16. cursive g d ■ P b g.
17. manuscript I I 9 . i j
18. . manuscript q P q . g b
19. cursive i i q i J
20. cursive b . b d q P



Years of teaching experience'
Years of experience in kindergarten

Circle the letter/letters in each row that kindergarten 
children, from your experience, tend to confuse with the 
first letter in the row.

Comments s

a
b
c
d
e
f

g
h

a be d c f g h i j k l m n o p q r s t u v w x y z  
a be  d e f g h i j k l m n o p q r s t u v w x y z  
a be  d e f g h i  j k l m n o p q r s t u v w x y z  
a be d e f g h i j k l m n o p q r s t u v w x y z  
a be d e f g h i j k l m n o p q r s t u v w x y z  
a be d e f g h i j k l m n o p q r s t u v w x y z  
a be  d e f g h i j k l m n o p q r s t u v w x y z  
a be  d e f g h i  j k l m n o p q r s t u v w x y z
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j
k
I
m
n
o

P
q
r
s - 
t
U
V
W
X

y
Z

i a be d e f g h i j k l m n o p q r s t u v w x y z  
a be d e f gh i  j k l m n o p q r s t u v w x y z  
a be d e f g h i j k l m n o p q r s t u v w x y z  
a be  d e f g h i j k l m n o p q r s t u v w x y z  
a b c d e f gh i  j k l m n o p q r s t u v w x y z  
a be  d e f g h i j k l m n o p q r s t u v w x y z  
a be d e f g h i j k l m n o p q r s t u v w x y z  
a be d e f g h i  j k l m n o p q r s t u v w x y z  
a be d e f g h i j k l m n o p q r s t u v w x y z  
a b e d  e f g h i  j k l m n o p q r s t u v w x y z  
a be d e f g h i j k l m n o p q r s t u v w x y z  
a be  d e f g h i j k l m n o p q r s t u v w x y z  
a b c d e f g h i  j k l m n o p q r s t u v w x y z  
a be d e f g h i j k l m n o p q r s t u v w x y z  
a b c d e f gh i  j k l m n o p q r s t u v w x y z  
a be d e f g h i j k l m n o p q r s t u v w x y z  
a be d e f g h i j k l m n o p q r s t u v w x y z  
a be  d e f g h i j k l m n o p q r s t u v w x y z
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MATCHING LETTER. STYLES TEST
PART I

Name_____________________________ :__________________ Date

School _____________ !_____  Teacher ____________________

dr d b q p m u n h

2-, v u y w n h v u

P p q b g b g q 'd

4. Li m v u n 10. /TTZ/ m v h w

v u w v y P q b d p

q p d g J g p d q
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n n m h u 17. m w m n u

9 d g q p 18. V w y u v

-t g P d q 19. /TL m h v u

’

b q b d p 20. I ■■ i q I j

.............  5

"b.;.. EE
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Name _______ :_____________'___________________________ Date:

School _______________________ Teacher _____________________

MATCHING LETTER STYLES TEST
PART Il



E

d b p q
r

f I b I r
-

q 8 b d

f I <> i I

S q d p I

q d p b 7.

M n A a

d b S q d

91

'Cl

ZEI
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I have compared the Zaner-Bloser manuscript, 
Palmer cursive, D 'Nealian manuscript, and 
italic models to the letters written by- 
Betty Duvall on the flash cards and the 
Matching Letter Styles Test and find them to 
be a satisfactory representation.

Dr. Elnora Old Coyote

. /T  /V
DateV
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TYPE CORR
CORRELATION FOR VALLEY VIEW HAT CHINO I ETTER STYIFH TEST 
( HANltSCR IP I) *************** ****************************
CASES REAIi I 7

VARIABLE I 2
MEAN ( 17) 8.765 8.874
STtI CiEV -L1 1.437 I .286
SKEWNESS -7.309 -I.667
KURTOSI S 8.319 5.709
MAXIMUM 10.00 10.00
MINIMUM 4.000 5.000
CORRELATION .8889
P-VAI HE .0000

SPEARMAN RANK CORRELATIONS: 
CORRELATION-- .0009 
P-VALUE - .0000

(CURSIVE)**********************************************

CASES REACi 17

VARIABLE I 2
MEAN ( 1.7) 4.353 3 > 706
STB BEV 1.618 1.649
SKEWNESS >5006 .5720
KURT OSIS 1.996 2.451
MAXIMUM — 7.000 7.000
MINIMUM — 7.000 I .000
CORRELATION .7908
P-VAL UE = .0000

SPEARMAN RANK CORRELATIONS: 
CORRELATION=- .6808 
P-VAIUE - .262YE -2
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< ITAI.H: )************* *****:***** (D'NEALIAN)*******************4

CASES REAO = 17

VARIABLE I 2
MEAN ( 17)- H * 824 9.118
STO BEV »9510 .6966
SKEWNESS -.5427 -.1464
KURl OS IS 2.530 2.175
MAXIMUM 10.00 10.00
MINIMUM 7.000 8.000
CORRELATION- ♦ 5993
P-VALUE .I IOOE -I

SPEARMAN RANK c o r r e l a t i o n s :
CORRELATION= .5974
P-VALUE . ItiTE -I

CASES REAO 17

VARIABLE I 2
MEAN ( 17) 8.000 7.824
STB UFV 1.414 1.425
SKEWNESS - , 2733 -I.286
KURTOSIS I .777 4.034
MAXIMUM 10.00 9.000
MINIMUM 6.000 4 . OOO
CORRELATION .5584
P-VALUE . 1.987F -I

SPEARMAN RANK c o r r e l a t i o n s :
CORRFlATION= .6152
P-VALUF •8576E -2

Co SXEEa 9?R6*"FOR M A I f- HI N (i IElTER STYLES VAI LEY VIEW
FOR FACTORS---MANUSCRIPT, CURSIVE, TTAL TC, O'NE Al. I AN*****************************************************
CASES REAO = 68

VARIABLE I 2
MEAN ( 68)= 7.485 7.368
STTi TiEV 2.289 2.533
SKEWNESS - ,8725 -.9628
KURlOSIS 2.534 2.601
MAXIMUM 10.00 10.00
MINIMUM = 2.000 I .000
CORRELATION= .9137
P-VALUE .0000

SPEARMAN RANK CORRELAl IONS:
CORRELATION= - ,7943
P-VAl UE .I484E -I
h>
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LEWIS AND CLARK SCHOOL

READING HATCHING

STUDENT MAN. CUR. I TA. D'N. TYP . MAN. CUR. ITA. D'N

John 7 I. 8 6 6 8 I ,8 8
Jeff 7 0 6 5 5 7 3 9 6
Kathleen 8 2 8 6 6 7 3 8 8
Kelly 7 3 7 9 G 9 2 7 7
Erin 7 3 6 6 7 9 3 10 7
Anna - 4 I 5 4 4 ■ 5 - 3 8 5
Jason I 0 I I I . 2 2 4 2
Shannon 9 4 B 8 8 9 4 10 7
Peter 7 I 6 7 6 10 3 9 9
Jesse 7 3 6 ' 5 6 9 2 9 6
Scott 9 2 8 ■ 8 8 9 3 10 9
Bradley 5 ' I 7 6 6 6 2 5 5
Timothy 7 2 8 8 7 10 4 8 8
Jocelyn 9 3 7 10 8 10 4 10 10
Sandy 5 0 5 4 6 4 2 5 5
Rico 9 3 10 9 9 10 4 9 9
Brent 7 2 6 5 5 5 2 7 6
Keith 5 I 4 - 7 4 6 3 10 5



1 3 8

MEADOW LARK

STUDENT READING MATCHING
MAN. CUR. ITA. D’N. TYP. MAN'. CUR. ITA. D 1N

Shane 4 I 4 4 4 7 3 7 7
Dean 7 0 6 7 5 8 3 9 8
Ehren 4 I 3 2 2 10 2 8 7
Jenny 6 2 3 9 4 9 5 9 8
Tiffani 9 3 8 7 10 9 4 9 8
Kelli 4 I 3 4 3 9 4 7 7
Cory 4 I . 4 4 4 6 2 9 7
Neal 6 0 6 5 5 7 4 8 8
Polly 8 4 8 9 4 9 4 7 8
Kyle 5 I 5 7 . 5 8 3 6 5
Ron 6 I 7 6 7 10 5 10 9
Holly 7 ' I 7 7 6 9 4 8 8
Sydne 8 0 6 7 7 . 5 I 4 5
Mathew 5 2 4 3 4 8 2 8 7
Karyl 3 0 ■ 2 ' 2 2 5 3 7 5
Christopher 2 i 3 3 2 9 3 9 7
Judd 3 . I 4 4 2 10 3 10 8



1 3 9

STUDENT READING
MAN. CUR. ITA

Willy 3 I 3
Jessica 6 2 4
Martin 7 0 6'
Damon' 4 I 6
Michael 4 I 4
Jennifer 7 ’- I ■ a
Geri 8 2 9
Kevin 4 2 4 '
Seth ' 4 2 4
Mathew 3 I 3
Jason 6 0 6
Lisa 5 0 9
Tracy I 0 I
Jill 3 0 3
Kelcie 6 2 6
Seneca 4 0 4
Christina ■ 3 I 4
Michael 5 I .5

SACAJAWEA

MATCHINGTYP. MAN. CUR. ITA. D'N.

4 7,- 4 8 8
5 . 7 3 9 8 .
4 • 8 3 8 6
6 8 5 ■ 9 8
3 10 3 8 9
6 6 4 8 6
8 7 3 9 9
4 9 3 7 8
3 9 3 9 8
4 7 3 8 ■6
6 9 3 9 8
6 8 4 7 6
I 5 2 •• 6 4
2 7 4 8 7
7 8 2 8 7
3 5 3 7 8
4 6 2 8 7
4 8 4 9 7

D'N

5
7
4
3
3
7
10
5
3
2
6
9
I
3
6
3
2
6



1 4 0

STUDKNT RfIADING
MAN. CUR. ITA

Amy 7 3 8
Vincent 10 2 9
Mark 8 2 6
Vanessa 7 3 9
Kenneth I 5 5
Misty 2 2 2
Jackie 7 I 6
Melissa 6 2 4
Laura 8 2 7
Bradley 8 2 7
Debora 6 I 7
Gerald 4 2 3
Clarissa I 0 I
Glenwood I 0 ,-1
Dalles . I I I
Brian 6 3 6

WIIITTIfiR

MATCHING
TYP. MAN. CUR. I TA. D' N

8 8 3 9 7
8 9 4 ' 9 8
8 9 3 8 9
8 9 4 9 9
5 9 2 8 8
2 4 4 4 4
5' 9 3 10 9
5 ' 8 3 7 7
8 9 2 8 8
7 5 5 a ■8
6 8 ' 3 9 8
5 6 2 4 2
2 7 4 a 8
I 7 3 7 4
3 7 5 7 9
6 10 5 8 8

D'l

7
9
8
7
5
2
6
7
7
7
7
4
I
0
I
5
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REAPING DATA

Name. Date.

TYPEFACE
b b b b b
d d d d d
g g g Q g
i I i I I
m in m m m
n n n n n
p p P P p
q q q q q
U U ' • U U U
V V V V V

MATCHING LETTER STYLES TEST
PART"I

MANUSCRIPT CURSIVE ITALIC D 1NEALIAN

5 i 3 . 2
7 10 8 4
B 12 14 6

.17 15 16 11
■ 18. 13
20 19

PART II
I 8 3 2
4 9 • 5 10
6 14 7 11
13 16 12 15
17 19
18 20



1 4 3

ORDER OF PRESENTATION .

I. m a n uscript, cursive, italic, D'Nealian 
2.. cursive, italic, D'Nealian, manuscript
3. italic, D 'Nealian, manuscript, cursive
4. D 1Nealian, man u s c r i p t , cursive, italic
5. m a n u script, italic, d'nealian, cursive
6. italic, D'Nealian, cursive, manuscript
7. D'Nealian, cursive, manuscript, italic
8. cursive, man u s c r i p t , italic, D'Nealian
9. manuscript, D'Nealian, cursive, italic

10. D'Nealian, cursive, italic, manuscript
11. cursive, italic * manuscript, D'Nealian
12. italic, manuscript, D'Nealian, cursive
13. manuscript, c u r s i v e ' D'Nealian, italic
14. cursive, D 'nealian, italic, manuscript
15. D'Nealian, italic, manuscript, cursive
16. italic, manuscript, cursive, D'Nealian
17. m a n uscript, D'Nealian, italic, cursive
18. italic, cursive, manuscript, D'Nealian
19. cursive, manuscript, D'Nealian, italic
20. manuscript, italic, cursive, D'Nealian
21. italic, cursive, D'Nealian, manuscript
22. cursive, D'Nealian, manuscript, italic
23. D'Nealian, manuscript, italic, cursive
24. D'Nealian, italic, cursive, manuscript
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manuscript cursive

italic D 1Nealian
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typeset
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TYPE VALl
VALLEY VIEW MATCHINfi I ElTER RIYI ES MULTIPLE COMPARISONS 
*********************************************************

IDENI MEANS
2 4.333 A
4 8.OSA
I 8.77« C
3 8.889 C

TRT N MEANS
I 18 8.778
2 18 4.333
3 18 8.889
4 18 8.OSA

OVERAlL 72 7. SI 4

ANALYSTS OF v a r i a n c e :
SOURCE DF s.s. M.S. F-VAl HE P-VALUE
BLOCKS 17 80.24
TR I ME NTS 3 250.2 83.38 97.54 .0000
ERROR 51 43. AO .8548
TOTAI 71 374.0



1 4 8

TYPE SACM
BACAJAWFA MATCH)NS LETTER KIYIhS MUI TlRLE COMPARISONS*******************************************************

IDENl MEANS
2 4,05V A
4 7.824 B
3 «.929 C
I V.000 C

TRT N MEANS
) 17 V.000
2 17 4.059
3 17 8.529
4 17 7.824

OVTRAI. I. 68 7,353

ANALYSIS OF VARIANCE:
SOURCE
BLOCKS

HF
16

s.s.
65.03

M . S . F-VAI UF P-VALUE
TRTMFNTS
ERROR

3
48

257.9
34.62

85.96
.7212

119.2 .0000
TOTAL 67 357.5
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TYPE VAlR
VALLEY VIEW RFAJUNli MULTIPLE COMPARISONS 
*******************************************

IDENT MEANS
3 I. .222 A
4 5.444 B
I 5.556 B
2 5.667 B
5 5.94 4 B

TRT N MEANS
J 18 5.556
2 18 5.667
3 18 I .272
4 18 5,444
5 18 5.944

OVERAlL 90 4.767

ANAlYSIS OF v a r i a n c e :
SOURCE DF S.S. M . S . F-VALUE P-VALUEBLOCKS 17 271,7
TRT ME NT S 4 785.7 71,29 36.94 .0000ERROR 68 131.7 I .930
TOTAI 89 688.1
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B M Y P E  SACR
SACAJAWEA REAMNfi HAlA HIM T l Pl E COMPARI SONS 
*********************************************

IDENl MEANS
3 2.176 A
4 7.294 B
5 7 .7 A Vi CB
2 R.000 C
I 8.176 C

TRl N MEANS
I 17 8.176
2 17 8 . OOO
3 17 7.176
4 17 7.794
5 17 7.765

OVERAI I 85 6,682

ANAI YSJS OF VARIANCE J
SOURCE DF S.S. M..S. F-VAl HE P-VAl HEBLOCKS 16 67.62
TRTMFNTS 4 438.9 109.7 inOO .0000ERROR 64 65.91 I .030
TOTAI 84 577.4
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One-factor Experiments with Repeated Measurements (Ferguson, 
318, 263):

Mean squares Expectation o f mean squares

Subjects, »■/ o’,1 +  Ccr01
Treatm ents, St.2 tr ,2 +  O1162 +  KuV
Interaction, s rrs Or, 2 +  <r„i,2

[16 3] ROWS

116.4] COLUM NS

|I6 .5 ]  INTERACTION

Jl
N

I ' 7-
« . V V  I

K C  I W I C rz

S  2r=l r-1 Tv"[16.6] TOTAL
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Two-
285,■factor Experiments with Repeated Measurements (Ferguson, 321) :

ROWS

11? '] I 'f T 2— !—  y  j -2 _
n C L  ±  ' ■ N

COLUM NS

117.2]
J  c

n R l .
J -r V  T L -

LAYERS

(17 3]
| L Ti— !—  Y  j i _

n R C 2, A-

R X C  INTERACTION

(17.4] I /f r i « 'J'2

-ITic Z  ̂  +irny<L
/ (  X L IN T l RACl ION

f 17.5]
\ K I. I It I I- T l

C X L  INTERACTION

117.6] & z l  - A - i  ̂  - J?; z  r , + -F

R X C X L  INTERACTION

[17.7]

] R C L I R C I «  7 I C Z.

; Z Z Z  - T & Z Z  r - - Z I  7 7 , - 1 1 H ,

n C L I  T*...+  -
n R L Z ^  +MKC

I I- Ti

- Z  -AT

W L lH IN  CELLS

(17.8]
R C L n R C L

TL

TOTAL

[17.9]
R C L n  Ti



1 5 3

APPENDIX F



1 5 4

I YPt:: Pt WM************* LPWlS X CLARK M h I C I l I N G * * * * -K * * * * f * +' * * f * * I T f

FIRST CASE - I . OOO I . OOu
CASES READ = 72
I GR VARIABLE 3
MEAN ( 7 2 ) - 6.292

FACTOR I
TRT N MEANS

I IG 7 »500
2 18 2.778
3 18 8.111
A 18 6.778

ANALYSIS OF VARIANCE:
SOURCE DF S . S. ii, S .
BLOCKS 17 166.6 9.801

I 3 312.4 104 . I
RESIDUAL. 51 6 9 ,87 .1 370

FACTOR I

IDENT MEANS
2 2.770 A
4 6.770 B
I 7.500 CD
3 8.111 C

8 , OOO

I -VAUJL P-VAI UI
76 < OU « 0000



1 5 5

I Y P t .  M A D h
4 * 1 * * * * * * * * * * * * * * * *  M E f\D O W  I. A E K  h A  I C H  I «4U

FIRST CASE = I .000 I . OOv 7 : OOO

CASES READ « 60

FOR VARIABLE 
MEAN ( 60)-

75
6.610

FACTOR
TRT N

1 17
2 17
75 17
4 17

I
MEANS 
8.118 
i. 235 
7.741 . 
7.176

ANALYSIS UF Iv a r i a n c e :
SOURCE DF s,s. M , S . F-VALUL
BLOCKS 16 83.06 5,19 I.

I 3 267,8 89.27 I I 5 < 3
RESIDUAL 48 37.18 . 7745

FACTOR I

IDENT MEANS
2 3.235 A
4 7.176
3 7.941 C
I 0.118 C

*444*44*4 * 4 41-f4

I-'- V f I  I... U  Ir. 

, OOOO
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TYPE SAOi********************* SACAJAWEa NaTCH I NS ****************

FIRST CASE = I . 000
CASES READ = 72
FOR VARIABLE 3
MEAN ( 72)= 6,486

FACTOR I
CRT N MEANS
I IB 7.444
2 18 3.222
3 18 8.056
4 18 7.222

1.000 7.000

ANALYSIS OF variance:
SOURCE DF s . s . M . S . F-VALUE P-VALUE
BLOCKS 17 42,74 2.51 4

I 3 262,4 87.46 109. I . 0000
RES IDUAl 51 40.07 .8015

FACTOR SZ I

IDENT MEANS
2 3.222 A
4 7.222 B
I 7,444 B
3 8.056 C
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TYPE WHT TM
************************ UH'! 7 TIER MA I CHiNG

FIRST CASE = I.000 
CASES READ - 64 
FOR VARIABLE 3

I . OOO n . ooo

MEAN ( 64)-- 6.531

FACTOR I
TRT N MEANS

I 16 7.750
2 16 3.437
3 16 7.687 •
4 16 7,250

ANALYSIS OF VARIANCE:
SOURCE DF S . S, M , S.
BLOCKS 15 95.44 6.362

I 3 206,6 68,85
RESIDUAL 45 67.94 I , 5 I O

FACTOR I

IDENT MEANS
2 3,437 A
4 7,250 B
3 7,687 B
I 7,750 B

F-VALUE
45,61

**************

P-VALUE
OOOO
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TYPE MATCOM
******* MATCHING COMBINED SCORES OF FOUR SCHOOLS *******

FIRST CASE = I . OOO I .000

CASES READ - 276

FOR VARIABLE 3
MEAN ( 2/6)~ 6.478

FACTOR SI I
TRT N MEANS

I 69 7.696
2 69 3,159
3 69 7.957
4 69 7.101

ANALYSIS of v a r i a n c e :
SOURCE DF S.S, M , S :
BLOCKS 68 391.9 5.763

I 3 1040. 346,6
RESIDUAL 204 225.1 I . 104

FACTOR I

IDENT MEANS
2 3. 159 A
4 7. 101 B
I 7 .696 C
3 7. 957 C

7 . OOO

F -VALUE: P-VALUF

314.1 .OOOO

B >
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TYPE LEWR
*********** LEWIS & CLARK READING *********************

FIRST CASE = I t OOO 5, OOO
CASES READ = 90
FOR VARIABLE 
MEAN ( 90)=

.<
5,444

FACTOR
TRT N
5 10
1 18
2 IO
3 18
4 18

I
MEANS 
6, OOO 
6 i 667 
1.778 • 
6.444 
6.333

ANALYSIS OF VARIANCE:
SOURCE HF S . S . M , S .
BLOCKS 17 243.0 I 4 . «0

I 4 306,7 76.67
RES IBU A I. 68 60.53 ,8907

FACTOR I

IDENT MEANS
2 I , 778 A
5 6.000 B
4 6.333 CB
3 6.444 CB
I 6.667 C

6 . OOO

F •••• V A L U i... P V A! .U t' 
06:1?
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TYPE MEADR

******************** MEADUW LARK RLALUNU *****************

FIRST CASE - 1.000 5 . OOO 4 . OOO

CASES READ - 85

FOR VARIABLE 3
MEAN ( 05) = 4.235

FACTOR I
TRT N MEANS

5 17 4.471
I 17 5.353
2 17 I . 176
3 17 4.882
4 17 5.294

ANALYSIS OF 'VARIANCE♦
SOURCE DF S.S, M . S . F-VALUE P-VALUE
BLOCKS 16 202.9 12.60

I 4 207.4 51.85 35.69 . 0000
RESIDUAL 64 92.99 I . 453

FACTOR I

IDENT MEANS
2 1.176 A
5 4.4 71 B
3 4.082 CB
4 5.294 CD
I 5,353 C

FIRST CASE = I , OOO 5. OOO 8.000
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TYPE SACR
******************* SACAJAWEA READING ******************

FIRST CASE = 1.000 5,000 4.000

CASES READ = 90

FOR VARIABLE 3
MEAN ( i!OO 3,933

FACTOR I
TRT N MEANS

5 IO 4,444
I 18 4,6 I I
2 18 .9444
3 1.8 4,944
4 10 4.722

ANALYSIS OF VARIANCE?
SOURCE DF S . S c M:S, F-VALUE P-VALOF
BLOCKS 17 209.6 I 7,33

I 4 203,4 50 84 36 : 54 , oonn
RESIDUAL 68 94,62 I . 391

FACTOR I

IDENT MEANS
2 ,9444 A
5 4.444 B
I 4,611 B
4 4.722 B
3 4,944 B
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TYPE WHlTR
********************* WHITTIER READING ************

FIRST CASE = 1,000 5, OOO 8, OOO
CASES READ - SO
FOR VARIABLE 3
MEAN ( 80)= 4.575

FACTOR I
TRT N MEANS

5 16 5.437 >
I 16 5,187
2 16 1,937 •
3 16 5,125
4 16 5.187

ANALYSIS OF variance:
SOURCE DF S, S , M, S. F VALUE F1-VA! I ITBLOCKS 15 3 76,0 25,06

I 4 140,0 35 , O I I V : 5 3 . oOl''ORESlDUAL 60 107.6 I. . VVA

FACTOR: -- I

IDENT MEANS
2 1,937 A
3 5,125 B
I 5,187 B
4 5.187 B
5 5.437 B
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TYPE READCOM
************** READING COMBINED SCORES OT FOUR SCHOOLS

FIRST CASE - 1.000
CASES READ = 345
FOR VARIABLE 3
MEAN ( 345)= 4.551

5.000 4.000

FACTOR I
TRT N MEANS

5 6V 5. OS?
I 69 5 c 464
2 69 I , 449
3 69 5.362
4 69 5.391

ANALYSIS OF 1VARIANCE:
SOURCE DF S.S. M ♦ S .
BLOCKS 68 1146. 16.8 6

I 4 835.3 208 . B
RESIDUAL 272 377.9 I .389

FACTOR I

IDENT MEANS
2 1.449 A
5 5,087 D
3 5.362 D
4 5.391 B
I 5.464 D

F-VALUE P VALUE 
150.3 .OOOO

* * *



******

FIRST CASE * I , OOO I . OOO 4 I u)n
CASES READ = 552
FOR VARIABLE 3
MEAN ( 552)= 5.447

FACTOR Ki I
TRT N MEANS

I 276 4,417
2 276 6.478

FACTOR
FACTOR 2

TRT N mea ns IBENT MEANSI IJB 6 * 500 I 4,4172 130 2.304 2 6.4703 138 6,659
4 136 6.246

FOR TREATMENT COMBINATIONS: FACTORTRT N MEANS
I I 69 5,464
2 I 69 7.696 IBENT MEANS
I 2 69 1.449 2 2.304
2 2 69 3,159 4 6.246I 3 69 5,362 I 6,5802 3 69 7,957 3 6.659I 4 69 5 4.391
2 4 69 7.101

ANALYSIS
SOURCE

OF VARIANCET 
UF S.S. M. S » F-VALUE P-VALUE

I I 506,5 506 I 5 173.6 . OOoO
2 3 1031 . 610.3 180, / , OOOO12 3 19.31 6,437 I , 905 , 12 o O

RESIDUAL 544 1038, 3,378
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MSUSTAT--BY R. E. LUNJ D,  C P - 6  VERSI ON 2 . 20> S E R I A L  #0203C O P Y R I G H T  1983/ M ON TANA STATE U NI V E R S I T Y ,  BOZ EM A N,  MT
P RO G R A M  DESIRED (OR HELP, NEWS, S T O P * ) = CSQl

TESTS FIT OF SAMPLE DATA TO H YP O T H E S I Z E D  M U L T I N O M I A L .  
N UMBER OF CL A S S E S (K = 2* TO 20)= 3 
DEGREES OF FREEDOM (K - I *) =

INPUT H YP O T H E S I Z E D  P R O P O R T I O N S  3 SAMPLE COUNTS:
HO P R O P : .333 .333 .333 
COUNTS : 43 42 41

C H I S Q ( 2)= . 5 38 4 E-O IP-VALUE =„ .9740
RESTART WITH SAME C O N T R O L  C YES OR N O * ) = YES

HO PROP: . 333 .333 . 333 
COUNTS : 41 43 33

C HI S Q ( 2)= 1.471P-VALUE = .4838
TESTS FIT OF SAMPLE DATA TO H YP O T H E S I Z E D  M UL T I N O M I A L .  
NUMBE R OF CLASSESC K = 2* TO 20)= 4 
DEGREES OF FREEDOM (K-I * ) =

INPUT H Y P O T H E S I Z E D  P R O P O R T I O N S  S SAMPLE COUNTS: .
HO P R O P : .25 .25 .25 .25 
COUNTS : 43 14 42 41

C H I S Q ( 3)= 16.85P -V ALUE = .1094E-02
RESTART WITH SAME C ON TR O L  (YES OR NO*) = YES

HO PROP: .25 .25 .25 .25 
COUNTS : 41 S 4 3 33

CHI  SQ ( 
P - VALUE

3)= 24.86= 0.000
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