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This study was designed t o  explore the e f f ec t s  of 

v i sua l  perceptual  a b i l i t i e s  a s  determinants of school 

achievement and t o  provide some information about two t e s t s  

i n  t h i s  area. Other aspects  of achievement were a l s o  examined. 

The Bender Ges ta l t  Test and the  Raven Progressive 

Matrices (1947) were administered t o  two hundred and f i f t y - s i x  

children i n  kindergarten, grade one and grade two. One hundred 

and twenty-two chi ldren were c l a s s i f i e d  a s  low achievers and 

one hundred and th i r ty - four  a s  average achievers. .The e f f ec t s  

of achievement l eve l ,  grade l eve l ,  age within grade, and sex, 

upon the  ch i ld ren ' s  v isual  perceptual performance scores were 

studied. Them two achievement groups were examined t o  note 

s i m i l a r i t i e s  o r  d i f ferences  i n  the  ch i ld ren ' s  d a t e  of b i r t h ,  

age within grade and sex. 

The r e s u l t s  indicate  t h a t  both the  Bender Ges ta l t  

Test  and the  Raven Progressive Matrices d iscr iminate  

s ign i f i can t ly  between chi ldren i n  the  th ree  grade l eve l s  and 

between chi ldren i n  the  two achievement levels .  Neither t e s t  

s i gn i f i can t ly  discriminated between male and female o r  between 

young and old within the  grades. Bir thdate (Xay t o  August) 

did not  r e l a t e  s ign i f i can t ly  t o  achievement. Bir thdate 

(September to  January) d id  r e l a t e  s ign i f i can t ly  t o  achievement 

a s  did age within grade. The sex of the  chi ldren was a l s o  

found t o  be s ign i f ican t ly  re la ted  t o  achievement' level .  



These r e s u l t s  were discussed and implications 

f o r  fu r the r  research i n  the  area  of  p red ic t ive  v i sua l  

perceptual screening devices were advanced. Implications 

f o r  the  study of the  e f f ec t s  of sex, b i r t hda t e  and age within 

grade on school achievement were a l s o  discussed. 
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CHAPTER I 

INTRODUCTION 

"The magnitude of the  reading problem 
and t h e  s h a t t e r i n g  impact of reading 
d i s a b i l i t y  on personal  and vocat ional  
adjustment should accord proposals  f o r  i t s  
c o r r e c t i o n  a major p o s i t i o n  i n  mental 
hygiene programs ." (Eisenberg) . 

The enormous number of c h i l d r e n  who, a s  a r e s u l t  

of severe  reading,  wr i t ing  and s p e l l i n g  d i s a b i l i t i e s ,  a r e  

unable t o  r e a l i z e  t h e i r  i n t e l l e c t u a l  and educat ional  

p o t e n t i a l s  i s  one of the major s o c i a l  p r o b l e m  of our  time. 

Incidence of  reading d i f f i c u l t y  has been reported t o  be  a s  

high a s  t h i r t y  p e r  cen t  of t h e  school populat ion (Regents ' ,  

1962; Roswell, 1964) but more conservat ive  es t imates  put  

t h e  f i g u r e  between f i v e  t o  f i f t e e n  p e r  c e n t  (Hawke, 1958; 

Rabinovitch,  1959). According t o  t h e  Nat ional  Council of 

Teachers of  English (Sni th,  1962) t h i s  would mean a t  l e a s t  

four  m i l l i o n  e lenlenta~y school c h i l d r e n  i n  the  United S t a t e s  

a r e  d isabled  readers .  

Many c h i l d r e n  become s o c i a l  and emotional 

c a s u a l t i e s  a s  a r e s u l t  of e a r l y  reading f a i l u r e  (Harr i s ,  

1961). Arthur  Gates (1941) no tes  t h a t  seventy-f ive p e r  c e n t  

of t h e  youngsters with "speci f ic"  reading d is turbances  

develop marked s igns  of maladjustment. In  h e r  study of t h e  

p e r s o n a l i t y  p a t t e r n s  of c h i l d r e n  wi th  severe  reading 

d i f f i c u l t i e s  Gladys Natchez (1959) speaks of t h e i r  i n t e n s e  

anxie ty  and concludes t h a t  concerted e f f o r t s  w i l l  have t o  be 



d i r e c t e d  toward prevention. De Hirsch e t  a 1  (1966) a l s o  

no te  t h a t  adverse emotional r eac t ions  t o  reading f a i l u r e  

appear  very e a r l y  i n  the  elementary grades and complicate  

primary d i f f i c u l t i e s  with ve rba l  symbolic funct ioning.  

This study represents  an a t tempt  t o  meet, a t  

l e a s t  p a r t i a l l y ,  t h e  need f o r  instruments  t h a t  w i l l  permit 

an i n i t i a l  screening of c h i l d r e n  who w i l l  experience f a i l u r e  

when introduced t o  formal education. 

CTriAPTER I1 

BACKGROUND OF THE PROBLEM 

Possibly the  g r e a t e s t  s i n g l e  con t r ibu t ion  which 

can be made toward guaranteeing that each ind iv idua l  c h i l d  

w i l l  g e t  t h e  most poss ib le  out  of h i s  school experience i s  

t o  make c e r t a i n  t h a t  he s t a r t s  a t  what i s  f o r  him t h e  "r ight"  

time. This  should b z  t h e  time when t h e  c h i l d  i s  t r u l y  ready 

r a t h e r  than a t i n e  z r b i t r a r i l y  determined by custom o r  law. 

Many teachers  of reading be l i eve  t h a t  t h e  need f o r  remedial  

he lp  could be g r e a t l y  l e s s m e d  i f  c h i l d r e n  were n o t  forced 

t o  s t a r t  reading before  they were ready (Ames, 1964). 

Current school en t rance  p r a c t i c e  assumes a f ive -  

year-old l e v e l  of behavior t o  be necessary before  a c h i l d  

can e f f e c t i v e l y  c a r r y  out  t h e  work expected of  a kinder- 

g a r t e n e r  i n  most schools;  a s ix-year-old l e v e l  of behavior 

necessary before a c h i l d  can do f i r s t  grade work. 

Disagreement may b e  found i n  t h e  implied assumption t h a t  a 



chronologica l  age  of f i v e  guarantees  f ive-year-old behavior. 

It would seem more appropr ia te  t o  reckon f ive-year-oldness 1 
i n  terms of behavior r a t h e r  than i n  terms of  age i n  years .  

Thus rega rd less  of age i n  yea r s ,  a  c h i l d ' s  gaqeral  performance 

needs t o  be a t  a  f ive-year-old l e v e l  before  he  e n t e r s  f i r s t  

grade.  P iagets '  (1952) and Gesel l '  s (1940) assumption t h a t  

chronological  age r e f l e c t s  maturat ion i s  a  f a i r l y  workable 

p r e d i c t o r  of  subsequent performance but  using chronological  

age a s  a  c r i t e r i o n  misses those who s u f f e r  from maturat ional  

l a g s  and who therefore p resen t  a high r i s k  of academic 

f a i l u r e .  For these  ch i ld ren  ckronoiogica l  age is, misleading 

a s  a p r e d i c t o r  (De Hirsch, 1 9 6 4 ) .  

The n e c e s s i t y  f o r  a  m i n i r n m  mencal age i s  s t r e s s e d  

by many, and most surveys  of t h e  f i e l d  quote t h e  r epor t  of 

the  pioneer  e x p e r h a t a l  work of  Morphett and Washburne (1931) 

i n  which a mencal age of s ix-and-me-half  yea r s  was s t a t e d  t o  

be t h e  "minimum f o r  probable srrccess" i n  reading. The 

w r i t e r s  adv i se  t h a t  by postponing t h e  teaching u n t i l  c h i l d r e n  

reach t h i s  age, teachers  can g r e a t l y  decrease  t h e  chances of 

f a i l u r e  and discouragement, and can correspondingly inc rease  

t h e i r  e f f i c  iericy . 
"The consensus of r e s u l t s  from educat ional  
research  i n d i c a t e s  that for normal  pup i l s  
t h e  more formal approach t o  reading should 
n o t  begin before  a mental age  of six i s  
reached ." 



"$lany p u p i l s  f i v e  t o  s i x  chronologica l ly ,  
but  only four  t o  f i v e  mental ly ,  have been 
doomed t o  f a i l u r e  by a  too e a r l y  s t a r t  
with the  more formal a s p e c t s  of reading. I t  

(Schoncll , 1949). 

According t o  Gates (1937) t h e  necessary mental 

age f o r  p r o f i t a b l e  reading i n s t r u c t i o n  was n o t  cons tan t ,  but  

var ied  with the  leai?ling s i t u a t i o n  i n  which t h e  c h i l d  was 

placed. A higher  mcnral age was requi red  a s  t h e  e f fec t iveness  

of t h e  teaching approach decreased. Gates d i d  n o t  r e j e c t  

the  idea of  determining a  menta l  age l e v e l  f o r  a  successfu l  

beginning i n  reading but h e  felt it was necessary t o  r e l a t e  

t h e  r e q u i s i t e  mental age t o  the p a r t i c u l a r  p rograme  of 

reading i n s t r u c t i o n  t h e  child would follow. 

More recea t ly  , Holmcs (1962) surveyed t h e  s c a t t e r e d  

i n v e s t i g a t i o n s  i n  which c h i l d r e 2  wzre  successfuPly taught  t o  

read before  t h e  age af six years ,  and concluded, l i k e  Gates, 

t h a t  t h e  necessary zs-~zal age f o r  beginning t o  read i s  

r e l a t i v e  t o  t h e  cor,dS..;-,tons w d e r  which t h e  c h i l d  must work a t  

h i s  task .  

Vance Hal l  (1963) reported t h a t  almost t h r e e  times 

a s  many boys a s  g i r l s  a r e  held back i n  t h e  elementary grades. 

The preponderance of boys among c h i l d r e n  with d i f f i c u l t i e s  

i n  reading and r e l a t e d  language s k i l l s  has been discussed 

by many researchers  and has been i n t e r p r e t e d  i n  t h e  light 

of t h e  p a r t i c u l a r  t h e o r e t i c a l  p o s i t i o n  of each. For example, 

Jerome Kagan (1964) be l i eves  t h a t  boys do n o t  f ind  a c t i v i t i e s  

i n  t h e  primary grades t o  be congruent wi th  t h e i r  masculine 
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ro le .  On t h e  o t h e r  hand, J.M. Tanner 's  (1961) observat ion 

t h a t ,  around t h e  age of s i x ,  males l a g  twelve months behind 

females i n  s k e l e t a l  age po in t s  t o  important phys io logica l  

reasons f o r  t h e  i n f e r i o r  academic performance of boys. 

Bentzen (1963) s t a t e s  t h a t  l ea rn ing  problems i n  boys may b e  

t h e  response of t h e  i m a t u r e  orgcnism t o  t h e  demands of a 

soc ie ty  which f a i l s  t o  make a p p r o p r i a t e  p rov i s ion  f o r  t h e  

b io log ica l  age d i f f e r e n t i a l  between g i r l s  and boys. Emmett 

Be t t s  (1936) and Bryant (1962) both speak of  boys' l e s s e r  

capaci ty  t o  mature smoothly. 

A t y p i c a l  f hid ing  2s i h a t  oi Durre l l  (1940), who 

showed t h a t  among e l e v m  huadrcd. and Zhi r ty  c h i l d r e n  aged 

twelve t o  t h i r t e e a  yea r s ,  twenty p e r  c e n t  of t h e  boys and 

t e n  p e r  c e n t  of t h e  g i r l s  were backward i n  reading. Alden, 

Su l l ivan  and Durre-'i (2941) i n  anocher study of six thousand 

c h i l d r e n  aged seven ;o d w c n  years, nineteen  p e r  c e n t  of 

t h e  boys were c l a s s i I i e d  a s  backward i n  reading,  a s  a g a i n s t  

t e n  pe r  c e n t  of t h e  g i r l s .  Kzcmeeken (1939) found, among 

t h r e e  hundred and ninety-two S c o t t i s h  ch i ld ren  aged seven- 

and-one-half yea r s ,  t h a t  twelve p e r  c e n t  of the  boys and 

s i x  p e r  c e n t  of t h e  g i r l s  were re tarded  i n  reading. In  

Schonel l ' s  group of f i f t e e n  thousand London school c h i l d r e n  

(1942), about f i v e  p e r  c e n t  of t h e  boys were re tarded  by 

one-and-one-half yea r s  o r  more, as a g a i n s t  two-and-one-half 

p e r  c e n t  of t h e  g i r l s .  In  t h e  Minis try of Education r e p o r t  



(l95O), it was a l s o  s t a t e d  thae  t h e r e  were about twice a s  

many boys a s  g i r l s  i n  the  lowest,  i l l i t e r a t e ,  grade. 

Even more s t r i k i n g  d i f f e r e n c e s  have been demonstrated 

i n  cases  r e f e r r e d  t o  c l i n i c s .  Monroe (1932) had approximately 

e igh ty - s ix  p e r  c e n t  of boys among he r  cases  of reading 

d i s a b i l i t y ,  and Blanzhard (1936) had t h e  same proport ion o f  

boys among seventy-three c l i n i c  cases .  Of Hal lgren ' s  (1950) 

one hundred and s ix teen  cases  from schools  and c l i n i c s ,  

seventy-seven pe r  c e n t  were boys. However, among the  pa ren t s  

and s i b s  of  t h e s e  cases ,  there was no s i g n i f i c a n t  d i f f e r e n c e  

between t h e  nuxber of male 2nd f e n a l e  backward readers .  

Hal lgren coficluded t h a t  though spec i2 ic  reading d i s a b i l i t y  

appeared t o  be more frecruent in  the male sex ,  it was n o t  a 

sex-linked charac t c r i s t i c .  

Non-readers among boys c r c a r e  nore  t roub le  i n  school 

than do non-readers rc::mng ~ i r l s ;  o r  a t  l e a s t  they br ing  t h e i r  

d i s a b i l i t y  more fi?;-ci'ily t o  the t e a c h e r ' s  nor i ce ,  whereas 

g i r l s  s u f f e r  i n  silcr.ce. It i s  a l s o  p o s s i b l e  t h a t  pa ren t s  

take  a  more se r ious  view of the i ~ a b i l i t y  of a  boy t o  read 

than a  g i r l .  This may accounr f o r  t h e  excess of  boys among 

t h e  more severe  cases  of reading d i s a b i l i t y  r e fe r red  t o  

c l i n i c s .  Perhaps t h e  most l i k e l y  e q l a r x t l o n  i s  t h a t  t h e  

I reading d i s a b i l i t y  cases  i n  boys o f t e n  have emotional 
I 

d i s o r d e r s  i n  a d d i t i o n ,  and these  a r e  f r equsn t ly  aggress ive  

1 d i so rde r s .  Thus the  boys a r e  r e f e r r e d  t o  c l i n i c s  because these  

d i s o r d e r s ,  r a t h e r  than the  d i s a b i l i t y ,  have brought them t o  the  n o t .  
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of teachers  and parents  (Vernon, 1958). 

The inf luence  of cn i ld ren '  s d a t e  of b i r t h  on 

t h e i r  educat ional  progress has r ecen t ly  been s tud ied  more 

c l o s e l y  (Jackson, 1964; J i n k s ,  1964; Johns,  1962; Williams, 

1964). It was found t h a t ,  genera l ly  speaking, a  l a r g e r  

propor t ion  of t h e  lower achieving stream c h i l d r e n  tended t o  

be born during t h e  pcriod May t o  August, i . e . ,  towards t h e  

end of t h e  scho las t i c  year.  

Freyman (1965) s t a t e s  t h a t  t h e  evidence accumulated 

can leave  no doubt about t h e  educat ional ,  s o c i a l  and 

psychological  disadvantages of  a l a r g e  number of  c h i l d r e n  

born during t h e  period Kay t o  August. Behavioral and 

perceptua l  immaturity, n e c e s s i r a t i n g  a  r e t u r n  t o  t h e  s t a r t i n g  

p o i n t  of l ea rn ing  bas ic  s k i l l s  were c h h r a c t e r i s t i c  f e a t u r e s  

of t h e s e  ch i ld ren ,  a l .  lost a l l .  of  whm were nanbers of t h e  

lower achieving g r o q s .  Secondary psychological symptoms 

such a s  lack of cocfLdence and emotional maladjustment were 

o f t e n  displayed a s  wz l l .  

While t h e  possibilF,y may e x i s t  rshat c h i l d r e n  born 

during t h e  warmer summer months obfa in  s l i g h t l y  h igher  scores  

on " in te l l igence"  t e s t s ,  t h e r e  is  l i t t l e  doubt t h a t  t h e  

advantages gained by t h e s e  c h i l d r e n  a r e  smll compared wi th  

t h e  disadvantages conferred on them by being born a t  t h e  

I I wrong" end of t h e  school year .  The evidence from research  

demonstrates c l e a r l y  t h a t  t h e  younger c h i l d r e n  in  any school 

y e a r  group a r e  a t  a  disadvantage compared with the  o l d e r  



c h i l d r e n  (Pidgeon, 1965). 

Schonell  (1942) s t a t e s  t h a t  school achievernent 

appears t o  be r e l a t i v e l y  s t a b l e  during t h e  f i r s t  few years  

of school attendance. The grade averages and achievement 

t e s t  sco res  of  f i r s t  grade p u p i l s  were found t o  be 

s i g n i f i c a n t l y  c o r r e l a t e d  with t h i r d  grade and s i x t h  grade 

achievement. The c o r r e l a t i o n s  obtained were .61 and .71 

respec t ive ly .  It may be expected t h e r e f o r e  t h a t  a t e s t  

which i s  r e l a t e d  t o  f i r s t  grade achievement would be  a b l e  

t o  p r e d i c t  school achievement i n  t h e  subsequent years  of 

elementary school ( ~ o ~ ~ i t z ,  1964). 

It i s  hazardous t o  p red i c  -perf om.anc e and behavior 

from d a t a  c o l l e c t e d  a t  a time when t h e  organism i s  i n  

phys io log ica l  and psychological flux but  he f indings  of D e  

Hirsch e t  a 1  (1966) suggest t h a t  ie :  i s  p o s s i b l e  t o  p r e d i c t  

end-of-second-grade cci~ievement on t h e  b a s i s  of  k indergar ten  

funct ioning.  These workers have shown t h a t  c h i l d r e n  mature 

phys io logica l ly  and ?sychoiogical ly  along fo r seeab le  l i n e s  

and t h a t  those c h i l d r e n  who lag severe ly  i n  over -a l l  

maturat ion can be predic ted  t o  f a i l  academically. They a l s o  

demonstrated t h a t  v a l i d  p r e d i c t i o n s  of reading, s p e l l i n g  and 

wr i t ing  achievement can be made by evalua t ing  c h i l d r e n ' s  

perceptua l ,  motor and language behavior a t  e a r l y  ages.  It 

i s  recommended t h a t  a p r e d i c t i v e  index be administered t o  

a l l  c h i l d r e n  during t h e  second h a l f  of t h e i r  k indergar ten  



year  and t h a t  t h e  dec i s ion  a s  t o  f i r s t  grade entrance be 

based by and l a r g e  on the  c h i l d ' s  s c o r e  on t h i s  index. 

In  Sweden, prompt i d e n t i f i c a t i o n  and r media tion 

has led  t o  a d r a s t i c  reduct ion of reading d i s a b i l i t i e s  

(Malmquist, 1963). Prevent ive s t e p s  a r e  being taken i n  

Belgium (Masson, 1963) and h-ve s t rong ly  been recommended 

by Borel-Maisonny (1959) and a group of  educat ional  

psychologis t s  i n  France (Simon, 1952). 

A growing number of schools  (Austin, 1963) a s s e s s  

c h i l d r e n ' s  readiness  f o r  f o r m 1  educat ion by one of t h r e e  

procedures - i n t e l l i g e n c e  evalua t ions  (usual ly  of a group 

v a r i e t y ) ,  r e a d i ~ g  readiness  r ~ s r s ,  and informal evalua t ion  

by t h e  k indergar ten  teacher.  While a l l  t h r e e  of these  have 

proven t h e i r  u s e f ~ l ~ e r ; . ; ,  a c h  has c e r t a i n  l i n i t a  t ions .  

The use of i n t e l l i ~ e n c c  t e s t s  f o r  p red ic t ion  has  

been challenged by L r r i n g t o n  (1955) on the  ground t h a t  

reading d i f f i c u l t i e s  occcr among c h i l d r e n  a t  v i r t u a l l y  a l l  

i n t e l l e c t u a l  l e v e l s .  It is obvious t h a t  a c h i l d  of very low 

i n t e l l i g e n c e  i s  enormously handicapped i n  l ea rn ing  t o  read. 

It i s  d i f f i c u l t  f o r  him t o  perform t h e  complorcognitive 

processes  such a s  analyzing accura te ly  the v i s u a l  and aud i to ry  

s t r u c t u r e s  of words. Also h i s  vocabular j  is smaller  than 

t h a t  of a c h i l d  of  normal i n t e l l i g e n c e ,  and t h e r e f o r e  h e  may 

n o t  know t h e  meaning of t h e  words h e  i s  t r y i n g  t o  read. 

However, a s  Wall (1945, 1946) and o the r s  have shown, c h i l d r e n  



with I .Q. ' s  below 70 can l ea rn  t o  read. What is  of g r e a t e r  

importance i s  t h a t  t h e r e  a r e  cons ide rab le  numbers of c h i l d r e n  

of average i n t e l l i g e n c e  who a r e  never the less  backward i n  

reading. Schonell  (1942) found t h a t  1.3% of t h e  backward 

c h i l d r e n  h e  t e s t e d  had I.Q.'s below 70, a s  a g a i n s t  1.9% 

with reading quo t i en t s  below 70. 

It must be noted t h a t  i n  many s t u d i e s  t h e  c h i l d r e n  

were t e s t e d  with verba l  i n t e l l i g e n c e  t e s t s .  It seems probable 

t h a t  l i n g u i s t i c  a b i l i t y  is p a r t i c u l a r l y  re tarded  i n  d u l l  and 

backward c h i l d r e n  and t h a t  t h i s  r e t a r d a t i o n  a f f e c t s  both 

reading and v e r b a l  i n t e l l i g e n c e  t e s t  performance. Moreover, 

group i n t e l l i g e n c e  t e s t s  require the  c h i l d  t o  be  a b l e  t o  read; 

thus it is  n o t  s u r p r i s i n g  t h a t  a  c l o s e  c o r r e l a t i o n  between 

ve rba l  i n t e l l i g e n c e  t s s  t performance and reading performance 

is  o f t e n  o b t a i ~ e d .  MeS.1one (1342) found t h a t  t h e  ve rba l  

I.Q.'s of c h i l d r e n  o l  e igh t  years  ( t e s t e d  on t h e  Moray House 

Tes t )  were s i g n i f i c z n t l y  lower than t h e i r  I.Q.'s on t h e  
- 

S l e i g h t  Non-Verbal nntell iger,ce Tes t .  The d i f f e r e n c e s  were 

n o t  s i g n i f i c a n t  a f t e r  e igh t  ycs r s  of age. 

Vernon s t a t e s  t h a t  it: seerns probable t h a t  a t  the  

beginning of  reading,  i n t e l l i g e n c e  p lays  a  major p a r t  with 

a l l  ch i ld ren .  However, a s  they grow o l d e r ,  and i n  most cases  

more s k i l l e d  i n  reading,  i t  becomes r e l a t i v e l y  l e s s  important. 

That i s  t o  say,  t h e  major i ty  of c h i l d r e n  l e a r n  t o  read ,  though 

sometimes r a t h e r  slowly, provided t h a t  they have a  c e r t a i n  
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minimum I.Q., whereas those who do no t  l e a r n  a r e  charac ter ized  

by some s p e c i f i c  defect .  Schonell  (1942) found t h a t  t h e  

c o r r e l a t i o n  between reading performance and i n t e l l i g e n c e  

decreased with increase  i n  age. 

Learning t o  read appears t o  depend more on mental 

age,  t h a t  i s  t o  say,. l e v e l  of maturat ion,  than upon i n t e l l i g e n c e  

a s  such; and s p e c i f i c  reading d i s a b i l i t y  cannot be d i r e c t l y  

a t t r i b u t e d  t o  sub-normality of i n t e l l i g e n c e .  Downing (1963) 

s t a t e s  t h a t  i t  cannot be assumed t h a t  t h e  mental a b i l i t i e s  

u t i l i z e d  by c h i l d r e n  who a r e  l ea rn ing  t o  read a r e  equiva lent  

t o  those  used i n  solving problems of those t e s t s  of genera l  

i n t e l l i g e n c e  which a r e  used f o r  d e ~ e r m i n i n g  t h e i r  mental age. 

It seems more l i k e l y  t h a t  the  s p e c i f i c  problem-solving 

schemata which ax2 kcportant f a r  l ea rn ing  t o  read represent  

only a  p a r t  of t h e  whole i n t e l l e c t u a l  s t a t u s  measured by t h e  

more comprehensive t e s t s  of  genera l  i n t e l l i g e n c e .  

Many t e a c h ~ r s ,  ? o r c i c u l a r l y  i n  t h e  United S t a t e s ,  

adminis te r  t h e  spec ia l ly-dzvised  reading readiness  t e s t s ,  

which usual ly  inc lude  s u b - t e s ~ s  of v i s u a l  d i sc r imina t ion  and 

vocabulary, and many include motor Z e s t s ,  t e s t s  of r e l a t i o n -  

sh ips ,  and t e s t s  involving t h e  following of i n s t r u c t i o n s .  

Reading readiness  being without exception group t e s t s  , a r e  

a l s o  open t o  t h e  general  ob jec t ion  t h a t  they a r e  n o t  s u i t a b l e  

f o r  c h i l d r e n  below t h e  age of seven yea r s .  Moreover, al though 

t h e r e  is  a  c o r r e l a t i o n  between scores  on reading readiness  



t e s t s  and measures of subsequent success  i n  reading (Robertson 

and Hal l ,  1942) t h e  c o r r e l a t i o n  (a median va lue  of .58, based 

upon a n a l y s i s  of da ta  published up t o  1941) does n o t  seem 

s u f f i c i e n t l y  high t o  warrant exc lus ive  r e l i a n c e  upon t e s t  

r e s u l t s  i n  t h e  c a s e  of any i c d i v i d u a l  c h i l d  (Sanderson, 1963). 

Exis t ing  reading readiness  t e s t s ,  according t o  

Jeanne Chall  and Florence Roswef 1 (1965), do n o t  lend themselves 

e a s i l y  t o  t h e  formulation of s p e c i f i c  educat ional  s t r a t e g i e s .  

Most t e s t s ,  moreover, do nor p r e d i c t  performance i n  the a r e a s  

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

F i n a l l y ,  t h e  indiv idual  k inderga r t en  teacher '  s 

assessment of the c h i l d ,  altk.augh o f t e n  remarkably a c c u r a t e  

(Austin, 1963; Henig, 1949, Kermoian, 1962) r ep resen t s  an 

e s s e n t i a l l y  s u b j e c t i v e  judgment, one that  cannot  r e a d i l y  be 

dupl icated.  Moreover, not  a l l  t eachers  possess  t h e  t r a i n i n g ,  

i n t u i t i o n ,  o r  experience t h z t  would enable  them t o  make a 

r e l i a b l e  eva lua t ion  of a c h i l d '  s readiness .  

In t h e  i n v e s t i g a t i o n  of t h e  a t t i r d e s  of teachers  

towards reading readiness ,  Morris (1959) r epor t s :  " t h e  

quest ion of how it was assessed proved ... d i f f i c u l t  ... The 

immediate response of teachers  i n  most schools  t o  t h i s  ques t ion  

was t h a t  t h e  measurement of  ' r ead ing  readiness '  was a  ma t t e r  

of ' i n s t i n c t '  . Observation of each c h i l d ' s  d e s i r e  t o  l e a r n  

by h i s  i n t e r e s t  i n  and s e l e c t i o n  of a  book, coupled wi th  a  

reques t  f o r  and i n t e r e s t  i n  words, was t h e  most f requent ly  

mentioned method of  a s sess ing  reading readiness .  
I I 



It i s  i n t e r e s t i n g  t o  n o t e  t h a t  p r a c t i s i n g  t eachers  

should r e l y  s o  heavi ly  upon s igns  of t h e  c h i l d ' s  wanting t o  

l e a r n  t o  read. Other f a c t o r s  have been given g r e a t e r  

prominence, bu t  the  c h i l d ' s  d e s i r e  t o  read remains a s  an 

important element i n  a l l  cons idera t ions  of  reading readiness .  

It i s  t h e  only f a c t o r  which no t e s t  can measure, and has  been 

comparatively neglec tecl by research  s t u d i e s  , mainly because 

i n v e s t i g a t i o n  would involve very d e t a i l e d  and d i f f i c u l t  

classroom observat ions (Sanderson, 1963). 

De Hirsch, Yansky and Langford (1966) produced a 

b a t t e r y  of t e s t s  f o r  i n t e l l i g e n t  four  and f ive-year-old 

youngsters who had been zefer red  i n i t i a l l y  because of o r a l -  

language def ic iency.  This b a t t e r y  was designed t o  determine 

perceptua l  motor and l i n g u i s t i c  s t a t u s  a t  k indergar ten  l e v e l .  

They found t h a t  performance on t h e s e  t e s t s  combined wi th  

c l i n i c a l  eva lua t ion  of the  ch i ld ren ,  d i d ,  in  f a c t ,  prove t o  

be e f f e c t i v e  i n  p red ic t ing  reading and s p e l l i n g  d i f f i c u l t i e s  

i n  t h e  group o r i g i z a l l y  r e fe r red  because of o r a l -  language 

d e f i c i t s .  

A follow-up s t u d y  ijy DP iIi.rcc11 t:t n l  (1966) wno 

designed t o  f i n d  whether t h e  t e s t  scores  a lone  would y i e l d  

o b j e c t i v e  p r e d i c t i v e  indices .  The p r i n c i p l e  aims o f  the 

study were threefold:  t o  determine t o  what ex ten t  c e r t a i n  

t e s t s  adminis tered a t  k indergar ten  age  t o  a  sample from t h e  

genera l  popula t ion  p r e d i c t  reading,  w r i t i n g  and s p e l l i n g  



1 achievement two-and-one-half years  l a t e r  a t  t h e  end of t h e  

1 second grade; t o  a b s t r a c t  from t h e  b a t t e r y  those  t e s t s  

found t o  be most e f f e c t i v e  f o r  p r e d i c t i o n ;  and f i n a l l y ,  t o  

combine t h e  b e s t  p red ic to r s  i n t o  an  instrument  t h a t  could 

be used f o r  t h e  i d e n t i f i c a t i o n  of "high-risk" chi ldren .  

The c h i l d r e n  were matched on f a m i l i a l  language 

background, age,  I.Q. ( I .Q. ' s  o f  84 t o  116 measured on Form 

L of t h e  Stanford-Binet In te l l igence  Sca le  1937 r e v i s i o n ) ,  

absence of sensory d e f i c i t s  and absc~: - o f  psychopathology, 

a s  judged c l i n i c a l l y .  Thi r ty-sevm b,.. ,, were administered 

a t  k indergar ten  age  and c o r r e l a t e d  w i t h  end-of-second-grade 

performance on s i l e n t  and o r a l  reading  achievement. 

The f a c t  t h a t  i n t e l l i g e n c e  d i d  n o t  b a s i c a l l y  account 

f o r  t h e  co r re la t io r i s  between single perce2 tua l  motor and oral. 

language t e s t s  and second grade achieveiient, was one of t h e  

most i n t e r e s t i n g  f l z d i a g s .  It i s  true t h a t  whi l e  I .Q. ,  

t r e a t e d  a s  a  s i n g l e  p red ic to r ,  was s i g n i f i c a n t l y  r e l a t e d  t o  

achievements two-2nd-one-hzlf yea r s  l a t e r  it never the less  

ranked only twe l f th  anong the o t h e r  p r e d i c t i v e  measures. 

Dyx c o e f f i c i e n t  of c o r r e l a t i o n  of I.Q. wi th  Overal l  Reading 

Performance was .31 ( .01 SP f.O5), wi th  Wri t ing was -05  

(P? .05),  and with Spel l ing  was . I9  ( P 1 . 0 5 ) .  The low 

c o r r e l a t i o n  between s p e l l i n g  and I.Q. supports  c l i n i c a l  

experience t h a t  severe  s p e l l i n g  d i s a b i l i t i e s  a r e  highly 

s p e c i f i c  and cannot e a s i l y  be compensated f o r  by i n t e l l i g e n c e .  
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In  De Hirsch 's  opinion t h e  p r e d i c t i v e  e f f i c a c y  of 

1 t h e  t e s t s  depended n o t  on the  s p e c i f i c  s k i l l s  involved, b u t  

on t h e  degree t o  which they measured i n t e g r a t i v e  a b i l i t y .  

Alan Ross (1955) de f ines  i n t e g r a t i o n  a s  t h a t  funct ion  of 

t h e  organism which combines arid r e l a t e s  d i s c r e t e  c l u e s  and 

makes a u n i f i e d  response possible .  Low a b i l i t y  a t  k inderga r t en  

age augurs poorly f o r  reading and- s p e l l i n g  a t  t h e  end of 

second grade,  s i n c e  a t  t h a t  s t a g e  a  r e l a t i v e l y  high l e v e l  of 

i n t e g r a t i o n  i s  required.  By t h e  time a c h i l d  has  reached 

t h e  e ighth  y e a r  of l i f e ,  h e  mu?, according t o  Birch and 

Belmont (1965), be a b l e  t o  use information gained from both 

audi tory  and v i s u a l  c lues .  They explored intermodal 

equivalence; t h e  c h i l d  ' s a b i l  iCy t o  i n t e g r a t e  in tersensory  

(audi tory  and v i s u l )  information. It was found t h a t  t h e  

capaci ty  t o  make such equivalence judgments was p o s i t i v e l y  

c o r r e l a t e d  wi th  resding t c s t  scores  i n  f i r s t  and second 

grades,  and suggestea chat  t h i s  competence is  c r u c i a l  f o r  

t h e  a c q u i s i t i o n  of  reading s l c i l l s .  

P a s t  research  has e q h a s i z e d  t h e  p r e d i c t i v e  approach 

t o  s tudying var ious  b a t t e r i e s  of t e s t s  t o  determine t h e i r  

p r e d i c t i v e  r e l i a b i l i t y  i n  screening school ch i ldren .  These 

s t u d i e s  have l imi ted  t h e  types and numbers of t e s t s  which 

a r e  e f f e c t i v e  p r e d i c t o r s  of subsequent school performance. 

Now i s  t h e  time t o  study the a b i l i t y  of these  t e s t s  t o  

d i sc r imina te  between low achieving and high achieving c h i l d r e n  

with t h e  purpose of r e f i n i n g  t h e  c r i t e r i o n s  with which t o  



p r e d i c t  subsequent performance. Cut-off scores  on ind iv idua l  

t e s t s  i n  d i f f e r e n t  and i n  the  same a reas  should be s tud ied  

t o  determine whether the t e s t s  f a c i l i t a t e  each o the r  i n  

p r e d i c t i o n  o r  whether they, i n  f a c t ,  a r e  measuring t h e  same 

a b i l i t y .  

Previous p r e d i c t i v e  s t u d i e s  have concentrated on 

long-term research.  These s t u d i e s  e n t a i l  t h e  assessment ,  

p r e d i c t i o n  and v e r i f i c a t i o n  of extensive b a t t e r i e s  of t e s t s  

administered t o  well-defined samples of ch i ld ren .  Resul t s  

have shown t h a t  t h e  p r e d i c t i v e  r e l i a b i l i t y  of a  t e s t  depends 

on t h e  degree t o  which i t  measures i n t e g r a t i v e  a b i l i t y .  

Although t h i s  research  has y ie lded  important information, 
I 

it would appear more expedient t o  study t h e  competence of 

c e r t a i n  t e s t s  of  i n t e g r a t i v e  a b i l i t y  t o  d i sc r imina te  between 

poor and average achieving chi ldren .  I f  a t e s t  could r e l i a b l y  

d i sc r imina te  poor from average achieving c h i l d r e n  i t  would fo l low 

t o  undertake a  longer- term study t o  e s t a b l i s h  i t s  p r e d i c t i v e  

r e l i a b i l i t y .  An important cons idera t ion  when e s t a b l i s h i n g  

t h e  p r e d i c t i v e  r e l i a b i l i t y  of a  t e s t  i s  t o  what sample i t  i s  

app l i cab le .  I f  t h e  r e l i a b i l i t y  i s  e s t ab l i shed  wi th  a  c l o s e l y  

matched o r  con t ro l l ed  sample of  c h i l d r e n  t h e  a p p l i c a b i l i t y  of 

t h e  r e s u l t s  i s  l imi ted .  A r e p r e s e n t a t i v e  sample from t h e  

t o t a l  populat ion o f  school c h i l d r e n  would appear more p r a c t i c a l  

i n  t h a t  t h e  r e s u l t s  could be appl ied  t o  t h i s  population. 

It would appear t h a t  t h e r e  i s  need f o r  more research  

on i n t e g r a t i v e  a b i l i t i e s  a s  determinants  of school achievement 



and on t h e  competence of t e s t s  wi th in  t h i s  area t o  d i s c r i m i n a t e  

poor from average achievers  i n  school. I n  the fol lowing 

chap te r  a t t e n t i o n  w i l l  be focussed on these  f a c t o r s ,  and more 

p a r t i c u l a r l y  on two instruments t h a t  might be of  great v a l u e  

a s  p r e d i c t i v e  indices .  

Visual  P e r c ~ ~ t i o n  

The concept of percept ion  i s  fuzzy a t  t h e  boundaries.  

It mel ts  i n t o  t h e  concept of sensa t ion ,  on the one hand, and 

o f  concept formation o r  cogni t ion ,  on t h e  other.  Among such 

modern schools of percept ion as the  t r a n s a c t i o n i s t s  - I t t e l s o n  

(1960), Ames (1955), G e ~ t l e y  (1957) and o thers  - t h e  pe rcep tua l  

processes  a r e  regarded a s  including a  weighing a c t i o n ,  a  

t r i a l  and check process.  No a t tempt  is  made t o  d i f f e r e n t i a t e  

percept ion  from those mental processes  c a l l e d  judgment o r  

i n t e l l i g e n c e ;  whi le  Barrley (1958), i n  a  d iscuss ion  of t h e  

r e l a  t ionsh ip  between percept ion and sensa t ion ,  concludes t h a t  - 
t h i s  d i s t i n c t i o n  i s  a l s o  a r t i f i c i a l .  

F r o s t i g  (1963) s t a t e s  t h a t  h e r  c ~ n c l u s i o n  must be 
l. 

t h a t  t h e  d e f i n i t i o n  of percept ion,  l i k e  t h a t  of i n t e l l i g e n c e ,  

must a t  t h e  p resen t  time be an o p e r a t i o n a l  one. I t e l l s o n  

(1960) s t a t e s  t h a t  whatever t h e  exact  d e f i n i t i o n  of percept ion  

I I may be,  it i s  undebatably a c r u c i a l  process  in t ima te ly  

involved i n  t h e  ef f  ec t ive  f  unc t ioning of t h e  ind ividual" . 



According t o  Vernon (1958), i n  a t tempt ing  t o  l e a r n  

t o  read t h e  c h i l d  must begin by perce iv ing  some kind o f  shape 

o r  p a t t e r n  which c o n s t i t u t e s  t h e  p r i n t e d  l e t t e r  o r  word. It 

i s  d i f f i c u l t  t o  b e  c e r t a i n  exact ly  what t h e  young c h i l d  does 

perce ive  - though i n  a l l  p r o b a b i l i t y  h e  does n o t  s e e  j u s t  

what t h e  a d u l t  sees.  

Before t h e  c h i l d  can pe rce ive  p r i n t e d  shapes, he 

must be capable  of perceiving small  "meaningless" shapes,  

conta in ing  a  good dea l  of d e t a i l .  It is t h e r e f o r e  important 

t o  cons ider  t h e  evidence which bas been obtained a s  t o  t h e  

development of t h i s  a b i l i t y  i n  ch i ldren .  Not many sys temat ic  

i n v e s t i g a t i o n s  of  t \ e  developxent of shape and p a t t e r n  

percept ion  have been c a r r i e d  ou t ;  p e r b p s  because t h e  a c c u r a t e  

percept ion  of p a t t e r n  i s  not  very important t o  t h e  c h i l d  u n t i l  

h e  begins t o  t r y  t o  read. The young c h i l d  i s  concerned 

mainly with the  p ~ r c c p t i o n  of three-dimensional s o l i d  o b j e c t s  

which can be touched a-iid manipulated, a s  we l l  a s  seen. He is  

eager t o  f i n d  out  what they a r e  l i k e ,  what they do, and what 

h e  can do with them. His c q e r i e n c e  of two-dimensional form 

comes mainly through looking a t  p i c t u r e s  i n  books, and through 

drawing o r  s c r i b b l i n g .  It does seem p o s s i b l e  t h a t  h e  

e s t a b l i s h e s  a c e r t a i n  a s s o c i a t i o n  between t h e  shapes which h e  

sees  i n  p i c t u r e s ,  and t h e  movenents, and images of movements, 

h e  m&es i n  drawing them. It has been s t a t e d  t h a t  c h i l d r e n  

tend t o  draw from t h e i r  ideas  about o b j e c t s ,  r a t h e r  than by 



copying from p i c t u r e s ,  o r  from t h e i r  own imagery - though 

Gesel l ,  Ilg and B u l l i s  (1949) cons ider  t h a t  t h e  five-year- 

o ld  l i k e s  t o  t r a c e  and copy p i c t ~ r e s .  But it cannot be 

assumed t h a t  t h e  c h i l d  has much previous experience of a  

kind r e l e v a n t  t o  t h e  establishment of an a s s o c i a t i o n  between 

reading and w r i t i n g  t h e  shapes of l e t t e r s  and words. It i s  

doubtful  how soon t h e  c h i l d  i s  a b l e  t o  pe rce ive  two-dimensional 

shapes without  r ep res  en ra t iona l  meaning. G e l l e m n  (1933) has  

shown t h a t  very simple shapes, such a s  t r i a n g l e s ,  squaresand 

c i r c l e s ,  can b e  d i f f e r e n t i z t e d  from one another  a t  two yea r s  

and t h a t  these  shapes can be remembered and recognized i n  

d i f f e r e n t  s e t t i n g s ,  co lours  and s p a t i a l  pos i t ions .  In  t h e  

Terman-Merrill t e s t ,  t h e  average c h i l d  of f o u r  y e a r s  i s  

expected t o  match e i g h t  ou t  05 ten s i n p l e  ou t l ined  geometr ical  

shapes. P iage t  and Inhelder  (1948) fourid t h a t  i n  copying 

f i g u r e s  t h e  f ive-y =r-016 could d i f f e r e n t i a t e  between a  square  

and a  r e c t a n g l e ,  a  c i r c l e  and an e l l i p s e ,  a  hor izonta l -  

v e r t i c a l  and a  diagonal  cross ,  

More complex f i g u r e s  a r e  n o t  f u l l y  grasped till 

l a t e r .  Thus i n  copying f i g u r e s  such as  a c i r c l e  wi th in  a 

t r i a n g l e ,  each shape was c o r r e c t l y  reproduced by t h e  f ive -  

year-old c h i l d ,  but  t h e i r  r e l a t i o n s h i p  t o  each o t h e r  was n o t  

accura te ly  reproduced. It appeared t h a t  the c h i l d '  s percept ions 

were fragmented, and t h a t  he could no t  combine them i n t o  a 

coherent  whole (Piaget  and Inhelder ,  1948). Line  (1931) a l s o  



noted t h a t ,  when a t  four  yea r s  t h e  c h i l d  began t o  

d i f f e r e n t i a t e  d e t a i l  within an o u t l i n e ,  t h e  d e t a i l s  were 

a t  f i r s t  seen a s  q u i t e  unrelated t o  t h e  o u t l i n e .  

The most coriiplete s tudy of t h e  a b i l i t y  of c h i l d r e n  

a t  var ious  ages  t o  copy moderately complex f i g u r e s  i s  t h a t  of 

Bender (1938). She showed, a s  had P iage t  and Inhelder ,  t h a t  

younger c h i l d r e n  appeared t o  have some awareness of t h e  

d e t a i l s  w i t h i n  a f i g u r e ,  but  c w l d  n o t  reproduce them 

accura te ly .  Thus t h e  d i r e c t i o n s  of  l i n e s ,  o t h e r  than h o r i z o n t a l  

were n o t  copied c o r r e c t l y  ; v e r t i c a l  1 i ncs  were approximately 

c o r r e c t  a t  f i v e  t o  six ycarc ,  3; rC obl ique  l i n e s  no t  till n ine  

t o  t e n  yea r s .  When the f igure  cons i s t cd  of two p a r t s ,  t h e s e  

were n o t  accura te ly  r e l a t ed  t o  one  a n o t h e r  by t h e  younger 

ch i ldren .  

Vernon (1953) concludes froin t h e  s t u d i e s  of f o m  

and word perceptiozl ir. yomg c h i l d r e n  t h a t  below a c e r t a i n  

age they a r e  too irmazure t o  1;zrceive and remember small  

d e t a i l s  of shape wi th  g r e a i  accuracy. In  p a r t i c u l a r ,  they do 

not  r e a l i z e  which d e t a i l s  a r e  s i g n i i i c a n t  and which 

comparatively i r r e l e v a n t  i n  d e f i n i n g  ehe e s s e n t i a l  s t r u c t u r e  

of a  shape; nor  do they understand t h e  r e l a t i o n s h i p  o f  p a r t s  

t o  t h e  whole. They a r e  a l s o  ignorant  of t h e  importance o f  

o r i e n t a t i o n  of shapes i n  space. Thus they may be  capable  of  
\ 

perce iv ing  and recognizing r a t h e r  unsystematical ly  c e r t a i n  

l e t t e r s  and c e r t a i n  words by means of t h e i r  genera l  shape o r  



from some of t h e i r  l e t t e r s .  But they have n o t  acquired t h e  

a b i l i t y  t o  understand t h e  importance o f  p a r t i c u l a r  d e t a i l s  

i n  l e t t e r  shapes,  t h e i r  s p a t i a l  p o s i t i o n ,  and t h e i r  

r e l a t i o n s h i p  t o  one another  wi th in  t h e  t o t a l  word shape. 

Even i f  they can perce ive  these d e t a i l s ,  they do n o t  remember 

t h e i r  s igni f icance .  However, i n  t h e  normal ch i ld  t h i s  a b i l i e y  

seems t o  develop arid mature r ap id ly  a t  t h e  age of f i v e  t o  s i x  

yea r s ,  o r  a t  an e a r l i e r  age i n  h ighly  i n t e l l i g e n t  c h i l d r e n ,  

though recogni t ion  of t h e  importance of  c o r r e c t  order  of 

l e t t e r s  i n  t h e  word may. come considerably l a t e r .  The t e ~ c k T q ;  

of reading a s s i s t s  t h e  development of t h e s e  a b i l i t i e s ,  bur 

cannot f o r c e  i t  t o  proceed beymd a c e r t a i n  r a t e .  

Tes t s  

(1) Bender-Ges t a l  L Test  (Bender, 1 9 4 4 )  

The Bender Geszc l t  Test  . c o n s i s t s  of n ine  f igares  

which a r e  presented one a t  a time and which t h e  subjec t  i s  

asked t o  copy on a blank piece of  paper. Wertheimcr (1923) 

had used t h e  designs o r i g i n a l l y  i n  o rde r  t o  demonstrase the  

p r i n c i p l e s  of G e s t a l t  Psychology a s  r e l a t e d  t o  percept ica .  

Bender adapted t h e s e  f igures  and used them a s  a v i s u a l  motor 

t e s t .  In  doing so  she appl ied t h e  theory of G e s t a l t  

Psychology t o  t h e  study of p e r s o n a l i t y  and t o  c l i n i c a l  

p r a c t i c e .  Bender (1938) po in t s  ou t  t h a t  t h e  percept ion and 



t h e  reproduct ion of t h e  Ges ta l t  f i g u r e s  a r e  determined by 

b i o l o g i c a l  p r i n c i p l e s  of sensory motor a c t i o n  and vary 

depending on (a) t h e  growth pa t t e rn  and maturat ion l e v e l  of 

an ind iv idua l  and (b) h i s  pathological  s t a t e  e i t h e r  funct ion-  

a l l y  o r  o rgan ica l ly  induced. 

Bender's work i s  mainly devoted t o  t h e  c l i n i c a l  

a p p l i c a t i o n  of t h e  G e s t a l t  Test  t o  var ious  types of a d u l t  

p a t i e n t s  including those su f fe r ing  from organic  b ra in  d i sease ,  

schizophrenia ,  depress ive  psychos is ,  psychoneurosis and rnentzi 

r e t a r d a t i o n .  Bender uses  a  developmental approach i n  

analyzing c h i l d r e n ' s  protocols  and c l i n i c a l  eva lua t ion  i n  tile 

assessment of t e s t  pro tocols  of a d u l t  p a t i e n t s .  Bender does 

n o t  provide a n  o b j e c t i v e  scoring system f o r  the t e s t .  

In  a d d i t i o n  t o  t h e  developmental and c l i n i c a l  . 
approach suggested by Gender, Hutt  ( 1 9 5 0 ,  1960) introduced 

another  mode of analyzing Bender T e s t  protocols .  Hutt   an^ 

h i s  fo l lowers  use  rhe Bender Tes t  a s  a  p r o j e c t i v e  t e s t  and 

i n t e r p r e t  t h e  drawings 04 Bender des igns  i n  accordance wi th  

psychoanalytic theory.  This  type  of  i n t e r p r e t a t i o n  pre- 

supposes t h a t  t h e  indiv idual  making t h e  drawing has t h e  

a b i l i t y  t o  copy t h e  Bender f i g u r e s  c o r r e c t l y  and would do s o  

i f  no emotional i n t e r • ’  erence were p resen t .  Thus i t s  usefulness 

i s  l i m i t e d  t o  o l d e r  c h i l d r e n  and t o  a d u l t s  whose visual-motor 

percept ion  has f u l l y  matured. 

Koppitz (1964) s t a t e s  t h a t  about three- four ths  of 

a l l  p u b l i c a t i o n s  on t h e  Bender d e a l  wi th  i t s  usefu lness  i n  



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

few a d d i t i o n a l  s t u d i e s  a r e  devoted t o  t h e  d iagnos is  of  b r a i n  

pathology and t o  mental r e t a r d a t i o n  i n  a d u l t  subjects. 

Approximately o n e - f i f t h  of a11 p u b l i c a t i o n s  on t h e  Bender 

Test  a r e  exclus ive ly  concerned wi th  ch i ld ren .  Most of  t h e s e  

s t u d i e s  were published s ince  1955 showing t h e  growing 

awareness of  t h e  va lue  the  Bender Tes t  f o r  t h i s  a g e  group. 

P r imi t ive  and poorly i n t e g r a t e d  Bender Ges ta l t en  

were found by S i l v e r  (1950), d e  Hirsch (1952) and d e  Hirsch 

(1966) t o  be c h a r a c t e r i s t i c  of  c h i l d r e n  wi th  reading 

d i s a b i l i t i e s .  That t h e  Bender G e s t a l t  Tes t  p r e d i c t s  reading 

achievement a s  adequately ns do reading readiness  t e s t s  has  

been demonstrated by o the r  s t u d i e s  (Koppitz, 1964; Smith, 

1962). 

Keogh and Smith (1961) have demonstrated t h a t  the  

Bender Tes t  can be tS,- l n i s t e red  success fu l ly  a s  a group test 

t o  school beginners,  As  s t h e  saving device  t h i s  i s  v a l - ~ ' i i l e ,  

bu t  t h e r e  i s  a disadvantage i n  t h a t  it deprives  t h e  examiner 

of t h e  opportuni ty t o  observe t h e  ind iv idua l  c h i l d  a t  c l o s e  

range, and t o  study h i s  work h a b i t s .  By asking t h e  c h i l d r e n  

t o  copy each Bender design on a s e p a r a t e  s h e e t  of  paper ar,d 

by c o n t r o l l i n g  t h e  speed of present ing  t h e  s t imulus cards  

t h e  examiner r e l inqu i shes  the p o s s i b i l i t y  o f  analyzing t h e  

oq;nn-iznt.ion of nll ninc  Bender fi[:uri?s on c? s i n g l i t  

shee t  of paper and he cannot i n q u i r e  i n t o  t h e  c h i l d ' s  a b i l i t y  

t o  perce ive  h i s  own e r ro r s .  Furthermore h e  cannot examine 



t h e  c h i l d ' s  use  of time and space i n  executing t h e  Bender 

Test .  A Bender protocol can  y i e l d  more than j u s t  a  s i n g l e  

t e s t  score.  It i s  debatable whether i t  i s  in t h e  long run 

more economical t o  administer t h e  Bender Tes t  t o  t e n  c h i l d r e n  

i n  a group and t o  obtain l e s s  information from each.  one, o r  

t o  adminis ter  t h e  Bender t o  each c h i l d  ind iv idua l ly  and t o  

ob ta in  maximum infoxnation from each t e s t  protocol.  

Most es tabl i shed  scor ing  systems f o r  t h e  Bender Test  

a r e  n o t  s u i t a b l e  f o r  use with young chi ldren .  A s  a  r e s u l t ,  

i n v e s t i g a t o r s  studying ch i ld ren  have had t o  develop o r  adspt  

t h e i r  own methods f o r  the  evalwit ion and scoring o f  decdz: 

pro tocols .  The r e s u l t  has been a v a r i e t y  of Bender scoi-ir.2 

systems and r a t i n g  schwes ,  mosi of which a r e  based or. a v c y  

+ 

b LC L L L  * l imi ted  normative ?osula t ion  a:-,d a r e  designed f o r  a p a r t  

group of c h i l d r e n  only, e.g., re ta rded  ch i ld ren ,  emotior.ally 

d i s tu rbed  c h i l d r e n ,  r'c. It i s  very d i f f i c u l t  t o  compare ;he 

f ind ings  i n  t h e  vari;-<AS Bender s t u d i e s  wi th  c h i l d r e n  becnuz:: 

of t h e  v a r i e t y  of methods used i n  analyzing t h e  t e s t  records.  

There i s  a  g r e a t  need t o  i n t e g r a t e  a l l  t h e  research 

f ind ings  and t o  c l a r i f y  ob jcc r ive ly  what l e v e l  of p e r i o r i . ~ : . ~ ~ ~  

can be expected from c h i l d r e n  a t  va r ious  ages. It i s  a l s o  

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

d i s t o r t i o n s  and devia t ions  on t h e  Bender Test  f o r  c h i l d r e n  

of d i f f e r e n t  age l eve l s .  

Koppitz (1964) sys temat ica l ly  s tudied  Bender records 

of  school ch i ld ren ,  kindergarten through four th  grade,  t o  

d iscover  what was 'normal' and what was 'abnormal' f o r  Beilder 

drawings a t  a  given age. She a t tempts  t o  d i f f e r e n t i a t e  



between t h e  d i s t o r t i o n s  on the  Bender which p r i m a r i l y  

r e f l e c t  immaturity o r  perceptual malfunctioning, and those  

which a r e  n o t  r e l a t e d  t o  age and percept ion  b u t  which r e f l e c t  

emotional f a c t o r s  and a t t i t u d e s .  The scor ing  methods a r e  

app l i cab le  t o  a l l  ch i ld ren ,  age f i v e  t o  t e n  y e a r s ,  r e g a r d l e s s  

of t h e i r  i n t e l l i g e n c e  o r  t h e  type of problems they p resen t .  

It can be used not  only f o r  screening school beginners  b u t  

a l s o  f o r  t h e  p red ic t ion  of long range school a c h i e v m e n t ,  

f o r  t h e  s tudy of s p e c i f i c  learning problems, a s  a rough 

measure of i n t e l l i g e n c e ,  a s  a diagnos t ic  i n d i c a t o r  of  necro- 

l o g i c a l  impairment, and i n  the assessment of  mental r e t a r d - t i o n .  

Some c h i l d r e n  develop outs tznding v e r b a l  s k i l l s  e a r l y  

bu t  a r e  a l i t t l e  slower in  t h e i r  maturat ion of visual-motcr  

perception. In thcsc cases  the  Bender Tes t  may ~ n d e r e s t ~ s t e  

t h e  c h i l d ' s  readiness .  On t h e  o the r  'nand t h e  Bender Tes t  is  

a good i n d i c a t o r  of 2 c'llild's maturi ty  i n  visual-motor 

percept ion  when imrnaccre speech o r  a s e r i o u s  speech defes-  

may make him appear inore irriaa t u r e  than he  a c t u a l l y  is.  A t  

t h e  beginning of elementaly school,  visual-motor perceptio.7 

seems t o  be more important f o r  good school achievement t h m  

verba l  s k i l l s  unless  t h e  l a t t e r  a r e  outs tanding,  and 

except ional  motivat ion f o r  learn ing  i s  p resen t  (Koppitz, 

1958 (b) ) .  

It has been shown t h a t  t h e  Bender Test  a lone  appears 

t o  be a use fu l  screening too l  f o r  school readiness ,  but I t s  

e f f e c t i v e n e s s  could be g r e a t l y  enhanced when i t  is  used i n  



combination with one of the  o t h e r  s tandardized readiness  

t e s t s .  Especia l ly  when t h e  developmental l e v e l  o f  t h e  c h i l d  

i s  n o t  c l e a r ,  t h e  Bender can o f f e r  va luab le  information t o  

supplement t h e  r e g u l a r  group screening t e s t s  t h a t  a r e  o f t e n  

rou t ine ly  administered i n  schools. The agreement o r  

discrepancy between the  Bender and another  screening t e s t  can 

o f t e n  determine whether a c h i l d  is  s t i l l  t oo  immature i n  h i s  

perceptua l  development f o r  school and formal l ea rn ing  o r  

whether h i s  behavior i s  pr imar i ly  t h e  r e s u l t  of s o c i a l  and 

emotional f a c t o r s .  The Bender Tes t  would appear  a l s o  t o  be  

of g r w t  va lue  i n  t h e  screening of c h i l d r e n  with t h e  a b i l i t y  

t o  p r o f i t  from an enriched o r  acce le ra ted  program f o r  school 

beginners (Koppitz, 1964). 

A crossvaf  idazlon study on f i f t y - o n e  young ?aticz:s 

seen a t  a c h i l d  guf&,nce c l i n i c  was c a r r i e d  out  on t h e  1i;i.i"izl 

Bender Scoring Sys tL-7 .  A l l  c h i l d r e n  were a t t end ing  publ ic  

school,  grade one through four.  The i r  age range was fron 

s ix-years  f our-months t o  ten-years eight-months . The subj  ccis 

were divided i n t o  two groups; one group included t h i r t y - G . I ~  

c h i l d r e n  who were r e f e r r e d  because of  emotional problems z ~ d  

poor school achievement. The o t h e r  group included twonty 

c h i l d r e n  whose school achievement was a t  l e a s t  average. T h s ; ~  

c h i l d r e n  were r e f e r r e d  pr imar i ly  because of s e r i o u s  emotional 

d is turbances .  The Bender Test  was administered t o  a l l  

sub jec t s  a s  p a r t  of a b a t t e r y  of psychological t e s t s  they 

were given during evaluat ion a t  t h e  c l i n i c .  



A l l  Bender-.protocols were scored according t o  t h e  

I n i t i a l  Bender Scoring System, Therea f t e r  the  mean composite 

scores  were determined f o r  the  f i r s t  and second g raders ,  t h e  

t h i r d  and four th  graders ,  and f o r  a l l  s u b j e c t s  combined. 

Chi-squares were computed comparing t h e  number of s u b j e c t s  

with and without  learn ing  problems whose Bender scores  were 

above o r  below the mean score  f o r  t h a t  p a r t i c u l a r  grade  l e v e l .  

A l l  t h r e e  chi-squares  were s t a t i s t i c a l l y  s i g n i f i c a n t  zt t h e  

one p e r  c e n t  l e v e l .  

Tes t  s c o r e  r e l i a b i l i t y  was c a r r i e d  ou t  by Koppitz.  

Immediate r e t e s t i n g  with t h e  Bender would show t h e  r e s u l t  of 

p r a c t i c e ;  while  a long time i n t e r v a l  between t e s t  a d n i n i s t r a -  

t i o n  would r e f l e c t  t h e  e f f e c t  of maturat ion i n  visual-motor  

percept ion  i n  a young ch i ld .  It was hoped t h a t  both p r a c t i c e  

e f f e c t  and t h e  e2fcc t  of maturat ion had been minimized by 

s e l e c t i n g  a time ir.:zrval between t h e  two t e s t -  adminis t rar ions  

t h a t  was n e i t h e r  very shor t  nor very long. Each sub jec t  was 

r e t e s t e d  with the  Bender T e s t f o u r  months a f t e r  t h e  i n i t i a l  

admin i s t r a t ion  of the t e s t .  

Two kii ldergarten c l a s s e s  and two f i r s t  grade c h s s c s  

served a s  s u b j e c t s  f o r  t h e  r e l i a b i l i t y  study. One k i n d e r g n r ~ e l l  

c l a s s  and one f i r s t  grade were taken from a school i n  a Xm7er 

socioeconomic a r e a ;  t h e  o the r  two c l a s s e s  came from a middle 

c l a s s  community. A l l  sub jec t s  were t e s t e d  i n  school by \ 

Koppitz. The Bender pro tocols  were scored according t o  the 



Developmental Bender Scoring System f o r  Young Children.  

Kendall 's  Raqk Cor re la t ion  Coeff ic ient  was used t o  compute 

t h e  r e l i a b i l i t y  c o e f f i c i e n t  between t h e  scores  of t h e  f i r s t  

and second adminis t ra t ion  of the Bender Test .  A l l  c o r r e l a t i o c s  

were found t o  be 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  the  .001 l eve l .  

Thus i t  appears t h a t  the  Developmental Scoring System i s  

r e l i a b l e  and can be used with cons iderable  confidence. 

On t h e  b a s i s  of these f ind ings  it  was decided t o  

adminis te r  t h e  Bender Test  t o  each c h i l d  ind iv idua l ly  and t o  

use t h e  Koppitz Scoring S y s t ~ n  a s  a s tandsrd  approach f o r  

i n t e r p r e t i n g  t h e  r e s u l t i n g  Bender records.  

(2)  Progressive Ka t r i c  es (1947) 

The o t h e r  t e s t  se lec ted  was t h e  Itaven Progressive 

Matrices (1947), Se t s  A ,  Ab and 3. It i s  no t  widely used in 

North America and has  not  the  extens ive  normative d a t a  t h a t  

t h e  Bender G e s t a l t  T s s t  has. It was der ived  from Progress ive  

Matrices (1938) which c l a i m  t o  provide a measure of  a p2rson 's  

capac i ty  t o  form comparisons, reason by analogy and develop 

a l o g i c a l  method of thinking rega rd less  of  previously 

acquired information (Wes tby, 1953). 

S ix ty  we l l  drawn 'mat r ices '  o r  p a t t e r n s  a r e  d iv ided  

i n t o  5 s e t s  (A, B, C ,  D and E) of 1 2  problems each. Each 

matr ix  i s  a network of  l o g i c a l  r e l a t i o n s  between simple and 

more complex v i s u a l  forms, mainly of geometrical  design;  and 

each matr ix  has  a 'gap1 which has  t o  be f i l l e d  by i n d i c a t i n g  



on t h e  p r in ted  s c o r e  sheet t h e  number of  c o r r e c t  cho ice  

from t h e  a l t e r n a t i v e s  pr in ted  below t h e  matrix.  The r e l a t i o n s  

wi th in  t h e  matr ix  usual ly  al low f o r  more than one mode of 

a n a l y s i s  o f  t h e  problem. The aim of t h e  t e s t  des igner  was 

t o  produce f i v e  s e t s  of items progress ive ly  graded i n  

d i f f i c u l t y  both between and wi th in  s e t s  and of s u f f i c i e n t  

range of  complexity t o  d i sc r imina te  i n  a  s h o r t  t e s t i n g  t ime 

a  sample of t h e  g e ~ e r a l  populat ion i n  Raven's words "from 

infancy t o  maturity" (Wes tby , 1953). 

Raven incorporates  wi th in  the t e s t  design t h e  

o b j e c t i v e  of evaluat ing an a d u l t ' s  a b i l i t y  i n  terms of t h e  

percentage frequency with which a  s i m i l a r  degree of abi1iZy 

i s  found t o  occur amongst people o f  the same age. 

Progress ive  Matrices ( l847) ,  S e t s  A ,  Ab, B a r c  

cons t ruc ted  t o  g i v e  f o r  c h i l d r e n  of 3 t o  10 yea r s  of age,  a 

wider  d i s p e r s i o n  of scores ,  t o  reduce t h e  frequency of chance 

so lu t ions ,  and t o  n ~ c  the  t e s t  more s u i t a b l e  f o r  use ~ 5 t h  

persons who a r e  f o r  any rsason mentally sub-nomal  o r  impaired. 

For t h i s  purpose, a  t r a n s i t i o n a l  s e t  of 1 2  problems i s  placed 

between Se t s  A and B of t h e  1938 sca le .  

To a t t r a c t  and hold the a t t e n t i o n  of young childrer?,  

each problem i s  p r i n t e d  on a br ight ly-coloured background. 

This makes t h e  n a t u r e  of t h e  problem t o  be solved more obvious 

without  i n  any way con t r ibu t ing  t o  i t s  so lu t ion .  The o rde r  

of t h e  problems i n  each s e t  provides t h e  standard t r a i n i n g  i n  

t h e  method o f  working and t h e  t h r e e  s e t s  together  a r e  a r r a n g d  



t o  cover a l l  t h e  perceptual  reasoning processes  of which 

c h i l d r e n  under 10  yea r s  of age a r e  usua l ly  capable.  I f  

t h e  t e s t  i s  s u i t a b l y  presented,  it i s  necessary only t o  show 

a person what t o  do, t o  l e t  him work through t h e  problems i n  

t h e  s tandard order  and t o  l e a r n  f r o n  h i s  own experience how 

t o  so lve  them. The t e s t  can be presented i n  t h e  form of 

boards and movable p ieces ,  o r  a s  i l l u s t r a t i o n s  p r i n t e d  i n  a  

book ,without t h e  i n t e l l e c t u a l  processes  requi red  f o r  success  

being e s s e n t i a l l y  a l t e r e d .  In  e i t h e r  form, t h e  problems can 

be demonstrated q u i t e  s a t i s f a c t o r i l y  without  any ve rba l  

i n s t r u c t i o n s  a t  a l l .  Conve.rsation s inp ly  makes t h e  test  

s i t u a t i o n  more n a t u r a l .  

I n  t h e  form of boards, t h e  t e s t  can be demonstrated 

s a t i s f a c t o r i l y  co pcrso-as of a lmost  any race  speaking any 

language. It i s  a l so  one of the f e w  t e s t s  which can b e  used 

s a t i s f a c t o r i l y  with people  who a r e  s u f f e r i n g  from par t i a l .  

p a r a l y s i s ,  deafness  Gr d e f e c ~ i v e  speech and which w i l l  g ive  a 

c o n s i s t e n t ,  r e l i a b l e  2nd ~ s y c h o l o g i c a l l y  v a l i d  e s t ima te  of 

t h e i r  p r e s e n t  c a p ~ c i t y  f o r  r a t i o n a l  judgment regardless  of 

t h e i r  spec i f  i c  d e f e c t s  (Ravea, 1947) .  

The Progressive Matrices i n d i c a t e s  c l e a r l y  whe"jler 

a person i s ,  o r  i s  not ,  ca2able  o f  forming comparisons and 

reasoning by analogy and i f  n o t ,  t o  what e x t e n t ,  r e l a t i v e  r o  

o t h e r  people,  h e  i s  capable  of organizing s p a t i a l  percept ions 

i n t o  sys temat ica l ly  r e l a t e d  wholes. 



Administration and scor ing ,  e i t h e r  a s  an ind iv idua l  

o r  group t e s f ,  i s  simple. The t e s t ,  however,' i s  s t i l l  

experimental  and too g r e a t  a dependency cannot y e t  be placed 

upon t h e  norms. The norms, given i n  t h e  handbook accompanying 

t h e  t e s t  a r e  based only upon 608 S c o t t i s h  c h i l d r e n  f o r  t h e  

book form (age range 5 t o  11, roughly 50 p e r  6 months age  

group),  and on 291 S c o t t i s h  c h i l d r e n  f o r  t h e  board form (age 

range 5 t o  10, roughly 32 per  6 months a g e  group). R e l i a b i l i t y  

with young ch i ld ren  i s  not high ( t e s t - r e t e s t  .65 with childrer,. 

under seven). The a u t h o r  c l a i m ,  however, a t e s t - r e t e s t  

r e l i a b i l i t y  o f  .90 over t h e  whole range of development f o r  

which t h e  t e s t  i s  constructed but  s t a t e s  f r ank ly  t h a t  t h i s  i s  

based on r e l a t i v e l y  small groups. 

Subjects ,  

Two hundred and f i f t y -  s i x  k indergar ten ,  grzde one 

and grade two school ch i ldren  from School D i s t r i c t  Number 63, 

Saanich, B r i t i s h  CoPmbia, were s e l e c t e d  a s  sub jec t s  during 

May and June of  1967. Sixty-four  k indergar ten ,  one hundred 

grade one and ninety-two grade t w o  c h i l d r e n  comprised t h e  

sample, They were se lec ted  from f o u r  k indergar tens ,  t e n  

f i r s t  grades and t e n  second grades i n  eleven d i f f e r e n t  schools .  

Their age  range was from f i v e  y e a r s ,  f i v e  months t o  n ine  y e a r s ,  

four  months. 

Each clzssroom teacher  was asked t o  s e l e c t  from 

among h e r  p u p i l s  a l l  those who were poor achievers  defined as 

those c h i l d r e n  who would no t  advance t o  t h e  next  l e v e l  o r  grade 



i n  school. 

t h e  average 

The teachers  were asked t o  randomly s e l e c t  from 

and outs tanding achievers  an equal number of 

ch i ld ren .  Each teacher  a l s o  wrote an evalua t ion  of each 

c h i l d  she se lec ted .  

In  t h e  t o t a l  sample t h e r e  were one hundred and 

twenty-f JO poor achievers  and one hundred and t h i r t y -  four  

average achievers .  Twelve poor achievers  were discarded 

r e s u l t i n g  from ambiguous r e p o r t s  from teachers .  

Appendix A - d i s t r i b u t i o n  of c h i l d r e n  from 
each school 

- d i s t r i b u r i o n  of c h i l d r e n  i n  each age 
range 

Appendix B - examples of teachers '  eva lua t ions  of 
both poor and average achievers  

Procedure 

A l l  - Ss were t e s t e d  ind iv idua l ly  i n  an a v a i l a b l e  

q u i e t  room i n  t h e i r  school between 9 a.m. and 3 p.m. A f t e r  

rappor t  had been e s ~ a 5 2 l s h e d  each c h i l d  was given t h e  

in t roductory  i n s t r u c t  l acs  t o  t h e  Bender G e s t a l t  Test. A l l  

n i n e  des igns  were presented with no t ime l i m i t  beginning with 

F igure  A and ending wi th  Figure 8. During each p resen ta t ion  

t h e  c h i l d  copied t o  t h e  b e s t  of h i s  a b i l i t y  t h e  des ign  

presented. When f in i shed  he  would s i g n i f y  e i t h e r  ve rba l ly  o r  

non-verbally and be presented wi th  t h e  next  f i g u r e  i n  t h e  

sequence. While each c h i l d  completed t h e  sequence t h e  

examiner made no tes  on t h e  c h i l d ' s  t e s t  behavior. Such 

observat ions  as speed of completion, concent ra t ion ,  quickness 

t o  grasp  i n s t r u c t i o n s ,  independent work h a b i t s ,  e t c . ,  were 



recorded. Upon completion of t h e  sender  Tes t  each sub jec t  

was t o l d  t o  r e s t  a minute o r  t o  s t r e t c h ,  a s  he  des i red .  

The i n s t r u c t i o n s  t o  t h e  Raven Progress ive  Matrices 

(1947) followed. A l l  t h i r t y - s i x  des igns  were presented i n  

sequence i n  book form with no t ime l i m i t .  For  every design 

each c h i l d  indica ted  h i s  choice and this w a s  recorded on the  

appropr ia t e  score  shee t  by the  examiner. The c h i l d  could 

i n d i c a t e  ve rba l ly  o r  non-verbally h i s  choice. H i s  f i n a l  

choice  was entered. Again notes  were made on t h e  c h i l d ' s  

t e s t  behavior. 

The approximate length  of t h e  t e s t i n g  procedure w a s  

twenty m k u t e s .  Ten minutes baing taken by t h e  Bender aild t e n  

minutes by t h e  Raven on t h e  average. 

Appendix B - f u l l  i n s t r u c t i o n s  and adminis t ra t ion  
procedure f o r  Bender and Raven 

The following hypotheses a r e  c a s t  i n  t h e  form of 

" n u l l  hypotheses" : 

(1) There e x i s t s  no s i g n i f i c a n t  d i f f e r e n c e s  i n  Bender 

G e s t a l t  scores  between 

(a) poor and average achieving c h i l d r e n  

(b) k indergar ten ,  grade one and grade two c h i l d r e n  

( c )  male and female c h i l d r e n  

(d)  younger and o lde r  c h i l d r e n  with kindergarten,  grade 

one and grade two 



(2 )  There e x i s t  no s i g n i f i c a n t  d i f f e r e n c e s  i n  Raven 

Progress ive  Matrices Tes t  scores  between 

(a) poor and average achieving c h i l d r e n  

(b) kindergarten,  grade one and grade two ch i ld ren  

(c) male and female c h i l d r e n  

(d)  younger and o l d e r  c h i l d r e n  wi th in  k indergar ten ,  

grade one and grade two 

(3 )  Attempts a t  v e r i f i c a t i o n  of previous research  on low 

achieving c h i l d r e n  r e s u l t e d  i n  cons idera t ions  t h e  

b a s i s  of which were discussed i n  Chapter 11. 

(a)  The s ign i f i cance  of month of b i r t h :  do t h e  number 

of poor achieving c h i l d r e n  born during t h e  per iod 

May t o  A u p s t  s i g n i f i c a n t l y  exceed t h e  number of 

poor a c h i w i n g  c h i l d r e n  born during t h e  o t h e r  

months 05 the  same year  as  found by severa l  

researchez,: ( e . g . ,  Jackson, 1964; J inks ,  1964; 

Johns, 1 9 6 2 ;  Williams, 1964; Freyman, 1964)? 

(b) The s ign i f i cance  of t h e  r e l a t i v e  age wi th in  a  

grade: do t h e  number of  poor achieving c h i l d r e n  

i n  the  younger age l e v e l s  wi th in  any grade 

s i g n i f i c a n t l y  exceed t h e  number of poor achieving 

c h i l d r e n  i n  t h e  o l d e r  age l e v e l s  wi th in  t h e  same 

grade (e. g . ,  Pidgeon, 1965; Ames, 1964; Morphett 

and Washburne, 1931)? 

( c )  The s ign i f i cance  of  t h e  sex  of a c h i l d :  do t h e  

number of poor achieving males s i g n i f i c a n t l y  



exceed the number o f  poor achieving  females i n  

each grade (e.g. ,  H a l l ,  1963; B e t t s ,  1936; 

Bryant, 1962; Dur re l l ,  1940; Alden, S u l l i v a n  and 

Dur re l l ,  1941; Macmeeken, 1931; Schonel l ,  1942; 

Ministry of Education Report, 1950; Monroe, 1932; 

Blanchard, 1936; Hal lgren,  1950)? 

CKA?TL.. V I  

RESULTS 

S t a t i s t i c a l  Treatment 

The study cons is ted  of a  3 x 2 ~ 2 ~ 2  f a c t o r i a l  des ign  

with t h r e e  grade l e v e l s  and two achievement groups. The 

da ta  were f u r t h e r  divided into two age l e v e l s  wi th in  each 

grade a s  w e l l  a s  male and female .  The two age l e v e l s  were 

t h e  younger ch i ldren  and t h e  o ider  c h i l d r e n  wi th in  each grade. 

The cut -of f  ages f o r  young and o ld  were the age l e v e l s  above 

which and below whic'r. G:I~ h a l f  of t h e  c h i l d r e n  in each grade 

f e l l .  Grade l eve l ,  ack ievment  l e v e l ,  age and sex  were 

independent va r i ab les  while  performance scores  on t h e  Bender 

G e s t a l t  Tes t  and the  Raven Progress ive  Matrices were t h e  

dependent var iables .  

To t e s t  hypotheses l ( a )  t o  2(d) t h e  d a t a  were 

analysed using an a n a l y s i s  of  var iance  model. An unweighted 

means a n a l y s i s  (Myers, p. 104-109) was se lec ted  t o  f i t  t h e  

unequal and disproportions t e  c e l l  f requencies .  This  occurred 

a s  a  r e s u l t  of the  sub jec t s  being se lec ted  by grade and 

achievement l eve l .  The poor achieving c h i l d r e n  were a  t o t a l  



populat ion and t h e  average achieving c h i l d r e n  a  random 

sample, the re fo re  no c o n t r o l s  f o r  matching sex  and age  

were i n s t i g a t e d .  The l a t t e r  v a r i a b l e s  were a l s o  sub jec t  

t o  comparison between t h e  two achievement l e v e l s  d is regarding  

Bender G e s t a l t  and Raven Progressive Matrices Tes t  performance 

scores.  

Mul t ip le  comparisons of  t h e  means were c a r r i e d  ou t  

on a11 s i g n i f i c a n t  and near  s i g n i f i c a n t  main and i n t e r a c t i o n a l  

e f f e c t s .  The Tukey (a)  t e s t  (biiner, p. 96-104), ad jus ted  

f o r  unequal c e l l  f requencies ,  was adminis tered t o  t h e  d a t a  

i n  t h e s e  cases .  

To t e s t  hypotheses 3 ,  ( a )  t o  (c) t h e  d a t a  

were analysed t o  determine t h e  c o r r e l a t i o n s  o f  sex  and age 

with achievement l eve l .  Chi squares co r rec ted  f o r  c o n t i n u i t y  

(Edwards, 1954, p. 283-284) for all comparisons were computed. 

Phi c o e f f i c i e n t s  w e r e  determined f o r  each c h i  square according 

t o  Edwards (1954, p. 282-283). P h i  measures the  degree of 

a s s o c i a t i o n  o r  r e l a t i o n s h i p  between two v a r i a b l e s  when each 

v a r i a b l e  i s  a  dichotomy. The hypotheses t e s t e d  dea l  with 

sex (male o r  female), age (young o r  o ld )  and month of b i r t h  

(May t o  August o r  o the r )  and t h e i r  r e l a t i o n s h i p  t o  achievement 

l e v e l  (poor o r  average).  

Bender G e s t a l t  Test  

The f i r s t  body of d a t a  reported p e r t a i n s  t o  

hypotheses 1, (a)  t o  (d) . Hypothesis (a )  was n o t  con•’ irmed 

by t h e  da ta  (d.f .  1 and 232, Fs93.988, p 4  .Ol). I n  Table I 

the mean scores  a r e  presented and Table 11 presen t s  t h e  



summary of t h e  ana lys i s  o f  var iance .  

Table I 

Mean Bender G e s t a l t  Error  Scores 

of  Poor and Average Achieving Children 

Poor Average 

These r e s u l t s  i n d i c a t e  t h a t  t h e  Bender G e s t a l t  Tes t  

can d i sc r imina te  s i g n i f i c a n t l y  between poor and average 

achieving chi ldren.* Those c h i l d r e n  performing poorly i n  

school make s i g n i f i c a n t l y  more e r r o r s  on the  Bender G e s t a l t  

Test  than do those  ch i ld ren  performing a t  an average l e v e l  

i n  school. 

Hypothesis (b) was n o t  confirmed by t h e  d a t a  (d. f .  

2 and 232, F5106.331, ?4.01). I n  Table 11 t h e  summary of 

t h e  a n a l y s i s  of var iance  i s  presented and Table 111 presen t s  

t h e  mean scores .  Figure 1 i l l u s t r a t e s  t h e  t rend  of t h e  

means . 

* A l l  re ferences  t o  c h i l d r e n  a r e  a p p l i c a b l e  only t o  t h e  

populat ion s tudied.  



Table I1 

Summary of Analysis of Variance of 

Bender Gestalt Test Scores 

S ourc e SS d.f .  MS F P 

Ach 

G 

S 

A 

A x  Ach. 

A x S  

A x G  

Ach. x  S 

Ach. x  G 

S x G  

A x  Ach. x S 

A x S x G  

A x  G  x  Ach. 

Ach. x S x G 

A x G  x  S xAch. 

*S/A x G x S x  Ach. 

Code: Ach. - Achievement 

G - Grade 

S - Sex 

A - Age 

* adjusted sum o f  squares e r ro r  



Table 111 

Mean Bender G e s t a l t  E r r o r  Scores of 

Kindergarten,  Grade One and Grade Two Children 

-- ----- --- 

Kindergarten Grade One Grade Two 

These r e s u l t s  i n d i c a t e  t h a t  t h e  Bender G e s t a l t  Test  

can d i sc r imina te  s i g n i f i c a n t l y  between k indergar ten ,  grade 

one and grade two chi ldren .  Kindergarten c h i l d r e n  make 

s i g n i f i c a n t l y  more e r r o r s  on t h e  Bender G e s t a l t  Tes t  than 

do grade one and grade two ch i ld ren .  Grade one c h i l d r e n  

make s i g n i f i c a n t l y  more e r r o r s  than do t h e  grade two chi ldren .  

The data  confirmed hypotheses (c) (d. f .  1 and 232, 

Fz2.146, p  <. 10) .  In Table I1 t h e  sumnary of t h e  a n a l y s i s  

of va r i ance  is  p r e s e ~ t e d  and Table IV presen t s  t h e  mean scores .  

Table I V  

Mean Bender G e s t a l t  E r r o r  Scores 

of Male and Fexiale Children 

Young Old 



I 1 I 
I 

Kindergarten Grade One Grade Two 

Grade Level 

F igure  1. Mean Bender G e s t a l t  E r ro r  Scores  of 

Kindergarten,  Grade One and Grade Two 

Children 



These r e s u l t s  ind ica te  t h a t  t h e  Bender G e s t a l t  Tes t  

does n o t  s i g n i f i c a n t l y  d i sc r imina te  between male and female 

chi ldren .  Males do n o t  make s i g n i f i c a n t l y  more e r r o r s  on 

t h e  Bender G e s t a l t  Tes t  than females. 

Hypothesis (d) was confirmed by t h e  d a t a  (d . f .  1 

and 232, F=3.393, p e . lo ) .  In  Table I1 t h e  summary of the 

a n a l y s i s  of  var iance  i s  presented and Table V p resen t s  t h e  

mean scores.  

Table V 

Mean Bender G e s t a l t  E r ro r  Scores 

of  Young and Old Children 

___ _ _ _ . .  ^_ _ _- - - ---I----- --C--C---- -_. . . , . --- - 
Young Old 

8.253 7.531 
- _ _  _ _ _ _ _ _  _. --.--- ---..-- -- UI .--_ -- ----.IT- 

These r e s u i t s  i n d i c a t e  t h a t  t h e  Bender G e s t a l t  

Tes t  does n o t  s i g n i f i c z n t l y  d i sc r imina te  between young and 

old c h i l d r e n  i n  kindergarten,  grade one and grade two. 

Young c h i l d r e n  i n  these  grades do n o t  make s i g n i f i c a n t l y  

more e r r o r s  on t h e  Bender G e s t a l t  T e s t  than o l d e r  c h i l d r e n  

wi th in  these  grades. 

The i n t e r a c t i o n a l  e f f e c t  o f  s e x  x grade was 

s i g n i f i c a n t  (d.f. 2 and 232, F~3.976, p 4 -05) .  In  Table I1 

t h e  summary of t h e  a n a l y s i s  o f  va r i ance  i s  presented and 

Table V I  p r e s e n t s  t h e  mean scores .  F igure  2 i l l u s t r a t e s  t h e  

t rend of t h e  means. 



Table V I  

Mean Bender Gesta l t  Error  Scores of 

Male and Female Children a t  Three Grade Levels 

Male Female 

Kind e rgar t  en 

Grade One 

Grade Two 

Multiple Comparisons of mean e r r o r  scores f o r  t h i s  

in te rac t ion  (Table VII) reveal t h a t  the  Bender Ges ta l t  Test 

s i gn i f i can t ly  discriminates between male and female chi ldren 

in  kindergarten only. Nales in  kindergarten make s ign i f i can t ly  

more e r ro r s  on the  Bender Ges ta l t  Test  than do females i n  

kindergarten. Males and females a t  grade one and two do not  

score s ign i f i can t ly  difr 'erent.  

A1 though no ocher in te rac t ions  reached s ignif icance 

age x achievement apTroached s ignif icance (d. f .  1 and 232, 

F-3.499, p .lo). In Table II the  summary of the analys is  

of variance i s  presented and Table VIII presents  the  mean 

scores. Figure 3 i l l u s t r a t e s  the  trend of the  means. 



Male 

--- Female 

Grade Level 

Figure 2. Mean Bender Gestai t  Error Scores of  

Male and Female Children a t  the Three 

Grade Levels. 



Table V I I  

Mul t ip le  Comparisons of Mean Bender G e s t a l t  

+ Error  Scores f o r  Sex x Grade I n t e r a c t i o n  

Female - 11* 

Male - I1 

Male - I* 

Female - I 

Female - K* 

Male - K 

A.  

Fern. Male Male Fern. Fern. Male 
I1 I1 I I K K 

Code *I - Grade One 

K - Kindergarten 

I1 - Grade Two 

+ - a l l  mean d i f f e r e n c e s  s i g n i f i c a n t  (p c . 0 1 )  

except those noted - 

Table VIII 

Mean Bender G e s t a l t  E r r o r  Scores of 

Young and Old Children a t  t h e  Two Achievement Levels 
- --- 

Young Old 

Poor 10.522 9.095 

Average 5.984 5.995 



Mult ip le  Comparisons of mean e r r o r  scores  f o r  t h i s  

i n t e r a c t i o n  (Table IX) reveal  t h a t  t h e  Bender G e s t a l t  Test  

s i g n i f i c a n t l y  d iscr iminates  between young and old c h i l d r e n  

(as  previous ly  def ined)  when they a r e  poor achievers .  Young 

c h i l d r e n  who a r e  poor achievers  make s i g n i f i c a n t l y  more e r r o r s  

on t h e  Bender G e s t a l t  Tes t  than o lde r  c h i l d r e n  who a r e  a l s o  

poor achievers .  There i s  no s i g n i f i c a n t  d i f f e r e n c e  f o r  

young and o ld  c h i l d r e n  who were average achievers .  

Table IX 

Mult ip le  Comparisons of Mean Bender G e s t a l t  

E r r o r  Scores f o r  Age x Achievenent ~ n t e r a c t i o n +  
- 

~ Y - S G K , ~  old o ld  Young 
A v .  A v  . Poor Poor 

T ! J 8 7 5 . 9  9 5 9.095 10.52T 

Young - A v o * /  5.984 1 - 

Code * Av. - Average 

+ - a11 mean d i f f e r e n c e s  s i g n i f i c a n t  (p 4 .01) 

Old - Av. 

Old - Poor* 

Young - Poor 

except those  noted " 

note:  ,/Ms~/, - . I23 

5.995 I - 3.100 4.527 

9.095 - 1.427 

10,522 I 0 

1 



Young 

- - -  Old 

I 1 

Poor Average 

Achievement Level 

F i g u r e  3 .  Mean Bcndcr Gestalt Error  Scores 

of Young and Old Children a t  the 

Two Achievement Levels. 



Raven Progressive Matrices 

The second body of d a t a  repor ted  p e r t a i n s  t o  

hypotheses 2, (a )  t o  (d).  Hyporhesis (a) was no t  confirmed 

by t h e  d a t a  (d.f. 1 and 232, F=116.921, p < . 0 1 ) .  I n  Table X 

t h e  mean scores  a r e  presented and Table X I  p resen t s  the 

summary of  t h e  a n a l y s i s  of var iance.  

Table X 

Mean Progress ive  Matrices Performance Scores 

of Poor and Average Achieving Chi ldren  

- -- - 

Poor Average 

16.112 22.048 
---- -.-- -- --- 

These r e s u l t s  i n d i c a t e  t h a t  t h e  Progress ive  Matrices 

Tes t  can d i sc r imina te  s i g n i f i c a n t l y  between poor and average 

achieving ch i ld ren .  Those c h i l d r e n  performing poorly i n  

school make s i p i f  i c a n t l y  more e r r o r s  on t h e  Progress ive  

Matrices Tes t  than c h i l d r e n  performing a t  an average l e v e l  i n  

school. 

Hypothesis (b) was n o t  confirmed by t h e  d a t a  (d. f .  

2 and 232, F=68.103, p 4.01).  I n  Table X I  t h e  summary of 

t h e  a n a l y s i s  of var iance  i s  presented and Table X I 1  presen t s  

t h e  mean scores .  F igure  4 i l l u s t r a t e s  t h e  t rend of t h e  means. 



Table X I  

Summary of Analysis of Variance of 

Progress ive  Matrices Tes t  Scores 

Source SS d . f .  MS F P 

Ach. 

G 

S 

A 

A x Ach. 

A x S 

A x G  

Ach. x S 

Ach. x G 

S x G  

A x Ach. x S 

A x S x G  

A x G x Ach. 

Ach. x S x G  

A x S x G x Ach. 

%/A x G x S x Ach. 419.536 232 1.808 

Code: Ach. - Achievement 

G  - Grade 

S - Sex 

A - Age 

* - adjus ted  sum of squares e r r o r  



a 1 I 1 

Kindergarcen Grade One Grade Two 

Grade Level 

Figure 4. Mean Progressive Matrices Performance 

Scores of Kindergarten, Grade One and 

Grade Two Children 



Table X I 1  

Mean Progress ive  Matrices Performance Scores 

of Kindergarten,  Grade One and Grade Two Children 

Kindergarten Grade One Grade Two 

These r e s u l t s  i n d i c a t e  t h a t  t h e  Progress ive  Matr ices  

Tes t  does d i sc r imina te  s i g n i f i c a n t l y  between k indergar ten ,  

grade one and grade two ch i ld ren .  Kindergarten c h i l d r e n  make 

s i g n i f i c a n t l y  more e r r o r s  on the  Progress ive  Matrices Tes t  

than  do grade one and grade two ch i ld ren .  Grade one c h i l d r e n  

make s i g n i f i c a n t l y  more e r r o r s  than do t h e  grade two ch i ld ren .  

Hypothesis ( c )  was confirmed by t h e  d a t a  (d. f .  1 and 

232, F=. 007, p t . l o ) .  I n  Table X I  t h e  summary of  t h e  a n a l y s i s  

of va r i ance  i s  presented and Table X I 1 1  p resen t s  t h e  mean 

scores .  

Table X I 1 1  

Mean Progress ive  Matr ices  Performance Scores 

of Male and Female Children 

Ma1 e Female 



These r e s u l t s  i n d i c a t e  t h a t  t h e  Progress ive  Ma t r i c e s  

Tes t  does n o t  s i g n i f i c a n t l y  d i sc r imina te  between male and 

female ch i ld ren .  Males do n o t  make s i g n i f i c a n t l y  more e r r o r s  

on t h e  Progress ive  Matrices Test  than females. 

Hypothesis (d) was confirmed by t h e  d a t a  (d.f .  1 

and 232, F=1.499, p >. 10) .  In  Table X I  t h e  summary of  t h e  

a n a l y s i s  of va r i ance  i s  presented and Table X I V  p resen t s  t h e  

mean scores .  

Table X I V  

Mean Progressive Matrices Performance 

Scores of Young and Old Children 

m F-. - '  ' -A_- ' 
- .. 

Young Old 

These r e s u l t s  i n d i c a t e  c h a t  t h e  Progress ive  Matrices 

Tes t  does no t  s i g n i f i c a n t l y  d i sc r imina te  between young and 

o ld  c h i l d r e n  i n  k indergar ten ,  grade one and grade two. Young 

c h i l d r e n  i n  these  grades do not  make s i g n i f i c a n t l y  more e r r o r s  

on t h e  Progress ive  Matrices Tes t  than  o l d e r  c h i l d r e n  i n  t h e s e  

grades. 

The i n t e r a c t i o n a l  e f f e c t  of sex  x achievement was 

s i g n i f i c a n t  (do•’.  1 and 232, F=8.453, ~ 4 . 0 1 ) .  I n  T a b l e X I  

t h e  surmnary of t h e  a n a l y s i s  of v a r i a n c e  i s  presented and 

Table XV p resen t s  t h e  mean scores.  P igure  5 i l l u s t r a t e s  t h e  

t rend of t h e  means. 



Table XV 

Mean Progress ive  Matrices Performance Scores 

of Male and Female Children a t  t h e  Two Achievement Levels 

-- 
Male Female 

Poor 

Average 

Mul t ip le  comparisons of mean performance scores  f o r  the  above 

i n t e r a c t i o n  (Tabie X V I )  r evea l  t h a t  t h e  Progress ive  Matrices 

s i g n i f i c a n t l y  d i s c r i m i m  tes between male and f  m a l e  c h i l d r e n  

a t  both achievement l e v e l s .  Poor ach iev ins  males make 

' s i g n i f i c a n t l y  l e s s  e r r o r s  on t h e  Progress ive  Ma t r i c e s  Test  

than  poor achieving f m a l e s .  This  d i f f e r e n c e  i s  reversed 

f o r  average achievers  where females make s i g n i f i c a n t l y  l e s s  

e r r o r s  than  males. 
Table X V I  

Mul t ip le  C o a p r i s o n s  of Mean Progressive 

Matr ices  Performance Scores f o r  Sex x Achievemefit 1nterac  tion' 

Poor - female 15.291 - 1.643 5.982 7.532 

Poor - male 16.934 - 4.339 5.889 

Av.* - male 21.273 

+ - a l l  mean d i f f e r e n c e s  s i g n i f i c a n t  (p 4.01) 

note:  JMSe/, = .I30 



- Male 

_ - -  Female 

1 • ‹ C  
Poor Average 

Ach icvenlcnt Level 

Figure 5. Mean Progressive Matrices Performance 

Scores of Male and Female Children a t  

the  Two Achievement Levels. 



Although no o the r  i n t e r a c t  ions reached s i g n i f i c a n c e ,  

t h e  t h r e e  way i n t e r a c t i o n  of achievement x sex  x grade 

approached s ign i f i cance  (d. f .  2 and 232, F-3.842, p <. 10).  

I n  Table X I  t h e  summary of t h e  a n a l y s i s  of va r i ance  i s  

presented and Table X V I I  p resen t s  t h e  mean scores .  F igure  6 

i l l u s t r a t e s  t h e  trend of t h e  means. 

Table X V I I  

Mean Progressive Matrices Performance Scores of 

Male and Female Children a t  t h e  Two 

Achievement Levels Within t h e  Three Grades 

Male Female 

Poor - K* 12.65 11.75 

Avo* - K 17.40 17.42 

Poor - I* 17.60 14.96 

Av. - I 21.07 14.96 

Poor - 11* 20.50 19.17 

Av. - I1 29.35 25.13 

Code *K - Kindergarten 

i - Grade One 

TI - Grade Two 

Av. - Average 



Multiple comparisons of mean performance scores 

f o r  the  above in te rac t ion  (Table X V I I I )  reveal  t h a t  the  

Progressive Matrices Test s i gn i f i can t ly  discriminates between 

poor achieving male and female chi ldren a t  grade one only. 

Poor achieving males i n  grade one make s ign i f i can t ly  l e s s  

e r rors  on the  Progressive Matrices Test than poor achieving 

females i n  grade one. A t  grade one and two the  male-female 

d i f fe rence  i s  no t  s ign i f ican t .  The Progressive Matrices Test 

a l s o  discriminates s ign i f i can t ly  between average achieving 

males and females a t  grade one and grade two but  no t  a t  

kindergarten. Average achieving females in grade one make 

s ign i f i can t ly  l e s s  e r ro r s  on the  Progressive Matrices Test 

than average achieving males i n  grade one. The reverse i s  

t rue  a t  grade two. Average achieving males i n  grade two 

make s ign i f i can t ly  l e s s  e r rors  than average achieving females 

i n  grade two, 

Considerations Pertaining t o  Previous Research 

The th i rd  body of data  reported per ta ins  to  

statements 3 ,  (a) t o  (c).  Statement (a) was not  con•’ inned by 

the  data (x2 = 3.01, r4 - .108, p c.10).  In Table X I X  is  

presented the  summary of c h i  square and ph i  values. 
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Table XU( 

Summary of Chi-square and Phi Values f o r  Poor 

and Average Achieving Children Born May t o  

August and those Born i n  the  Other Months 

of the  Same Year 

Kindergarten 3.74 .238 . l O  

Grade One .055 . 0 23 n.s. 

Grade Two 2.45 .I64 n.s. 

All Children 3.01 . lo8 L .10  

These r e s u l t s  ind ica te  t h a t  there  is  not  a 

s ign i f ican t ly  g rea te r  number of poor achieving chi ldren born 

between the  months of May and Augusr. Zxamination of Table XX 

reveals  t h a t  there  a re ,  i n  f a c t ,  more average achieving chilQen 

born i n  the  months May t o  August than poor achieving children.  

Table XX 

Frequency of Poor and Average Achieving Cbildren 

Born May t o  August and Those Born i n  the  Other 

Months of the  Same Year 

Poor Average Total  

May - August - 27 43 74 

Others 95 87 18 2 

Total  1 2 2  134 256 



Statement (b) was confirmed by the  data  (x' = 4.13, 

r6=.127, p <.05). In Table X X I  i s  presented t h e  summary of 

chi-square and ph i  values. 

Table XXI  

Summary of Chi-square and Phi  Values f o r  Poor 

and Average Achieving Children Who a r e  Young 

and Old Within Their Respective Grades 

Kindergarten 5.07 .281 4.05 

Grade One 1.96 .I40 4 . 1 0  

Grade Two .0003 - n.s .  

A l l  Children 4.13 .I27 p < -05 
-- __.___ _ _ - - I _  -_ ___- _ __-. ---I----- - _ 1 _  

These r e s u l t s  reveal  t h a t  t h e r e  i s  a s ign i f i can t  

re la t ionship  betwes: age and achievement. The younger ch i ld ren  

within a grade tend io be the  poor achievers while the  o lder  

chi ldren within the sane grade tend to  be the average achievers. 

A t  kindergarten t h i s  age s p l i t  reaches s ignif icance but  a t  

grade one and two the  chi-square values f a l l  shor t  of s ignif icance.  

Examination of Table XXII reveals  t h a t  the re  a r e  more young poor 

achieving ch i ld ren  than young average achieving children.  It 

can a l s o  be  seen t h a t  the re  i s  a higher frequency of older  

average achieving chi ldren than o lder  poor achieving children.  
' This l a t t e r  d i f ference  tends t o  make the  l a r g e s t  contr ibut ion 

t o  t he  s ign i f i can t  r e su l t .  



Table )(XI1 

Frequency of Poor and Average Achieving 

Children a t  Young and Old Age Levels 

Poor Average To ta l  

Young 

Old 

To ta l  

S ince  cons idera t ions  3 (a)  and 3 (b) were n o t  

s i g n i f i c a n t  a n  added a n a l y s i s  on b i r t h d a t e  was undertaken. 

Children who were born during t h e  months September t o  January 

( i .  e. had n o t  had a b i r thday before  en te r ing  t h e i r  grade) 

were compared wi th  c h i l d r e n  i n  t h e  same grade who had had a 

b i r thday  f o r  t h a t  year.  These two groups o f  c h i l d r e n  were 

compared on achievement l eve l .  See Table X X I I I  f o r  t h e  

summary of chi-square and p h i  values.  

Table X X I I I  

Summary of Chi-square and P h i  Values 

of Poor and Average Achieving Children Born 

September - January and January - August 

x 2 rd P 

Kindergarten 7.34 .338 4.01 

Grade One 2.98 . I82 4 . 1 0  

Grade Two 4.41 -247 c .05 

PA1 Ch i l d r e n  15.20 -257 d . 0 1  
"- d 



These r e s u l t s  indicate  there  i s  a s i g n i f i c a n t  

re la t ionsh ip  between children born i n  t he  l a s t  four  months 

of the  year and poor achievement. It i s  more l i k e l y  t h a t  a 

ch i ld  born between September and January w i l l  be a poor 

achiever than an average achiever. Examination of Table XXIV 

reveals t h a t  t he re  a r e  s ign i f ican t ly  more September - January 

ch i ld ren  who a r e  poor achievers than January - August. There 

a r e  a l so  s ign i f i can t ly  more January - August ch i ld ren  who a r e  

average achievers than September - January. 

Table XXIV 

Frequency of Poor and Average Achieving 

Children Born September - January and January - August 

Poor Average Tota l  

September - January 51 32 83 

January - August 47 9 5  142 

Tota l  98 127 225 

Statement (c) was confirmed by the  data (x2 = 20.4, 

rd = .282, p-.Ol). In Table XXV i s  presented the  summary of 

chi-square and ph i  values. 



Table XXV 

Summary of Chi-square and Phi  Values f o r  

Poor and Average Achieving Males and Females 

- 

Kindergarten 2.55 .I99 n.s. 

Grade One 6.98 -264 .01 

Grade Two 9.75 .325 .01 

A l l  Chi ldren 20.40 .282 . O 1  
- - . . - - I _  - 

These r e s u l t s  i n d i c a t e  t h a t  t h e r e  is a s i g n i f i c a n t  

r e l a t i o n s h i p  between sex  and achievement a t  grade one, grade 

two and f o r  a l l  ch i ldren .  Kindergarten was t h e  except ion 

which d i d  n o t  reach s ign i f i cance .  Exanina t i o n  of Table  XXVI  

r evea l s  t h a t  t h e r e  a r e  s i g n i f i c a n t l y  more males who a r e  poor 

achievers  than females. Also t h e r e  a r e  s i g n i f i c a n t l y  more 

females who a r e  average achievers  than  males. 

Table XXVI 

Frequency of  Male and Female Poor and Average Achievers 

- - -- 
Poor Average Tota l  

Male 92 6 3  155 

Female 30 71 101 

Tota l  



2,. 

CHAPTER V I I  

Discussion and Imp1 ica  t ions  

A ch i ld ' s*  maturational l e v e l  in visual-motor 

perception and perceptual reasoning a s  measured by the  Bender 

Gesta l t  and lbven Progressive Natr ices Tests  respect ively ,  

increases s ign i f i can t ly  as  h i s  chronological age  increases 

and he advances from grade to  grade. These t e s t s  both 

discr iminate  s ign i f i can t ly  between kindergarten,  grade one 

and grade two chi ldren.  Kindergarten ch i ld ren  make s ignif  i- 

cant ly  more e r ro r s  i n  these areas  than chi ldren i n  grade one 

and grade two. Grade one chi ldren make s i g n i f i c a n t l y  more 

e r ro r s  than grade two children.  

Several researchers have emphasized the  importance 

of a maturational approach t o  perceptual  processes (e.g. ,  

Vernon, 1958; Piaget  and Inhelder,  3-948; Line, 1931; Bender, 

1938). The r e s u l t s  of the  present  study a r e  congruent with 

these  findings. A t  various age l eve l s  ch i ld ren  can cor rec t ly  

copy d i f f e r e n t  aspecrs of v i sua l  s t imu l i  ( i . e .  v e r t i c a l  l i n e s  

approximately co r r ec t  a t  f i v e  Co s i x  years ,  but  oblique l i ne s  

not  ti1 nine t o  ten  years) .  This a l s o  app l ies  t o  analyzing 

log i ca l  r e l a t i o n s  between simple and more complex v i sua l  

forms a s  well  a s  the  a b i l i t y  to  perceive and remember small 

d e t a i l s  of shape with g rea t  accuracy. Younger ch i ld ren  have 

so~rie awareness of d e t a i l s  within a f i gu re  but cannot reproduce 

them accurately.  As a ch i ld '  s chronological age increases 

* A l l  references t o  ch i ld ren  a r e  appl icable  only t o  the  

population studied. 



h i s  a b i l i t y  t o  analyze and i n t e g r a t e  more complex v i s u a l  

f i g u r e s  a l s o  increases .  P iage t  and Inhelder  (1948) and Line 

(1931) have found t h a t  t h e  younger c h i l d  can reproduce 

accura te ly  h i s  percept ions  of ind iv idua l  forms b u t  when t h e s e  

forms a r e  r e l a t e d  i n  space t h e  r e l a t i o n s h i p  was n o t  accura te ly  

reproduced. 

The d i f f e r e n c e  i n  mean scores ,  on both  t e s t s ,  

between grade one and grade two c h i l d r e n  was approximately 

one-half t h e  mean d i f f e r e n c e  between k inderga r t en  and grade 

one ch i ld ren .  This g r e a t e r  d i f f e r e n c e  from kindergar ten  t o  

grade one in pe rcep tua l  reasoning and visual-motor percept ion  

a b i l i t i e s  may be accounted f o r  by t h e  f a c t  t h a t  much time i n  

grade one i s  spen t  he lp ing  c h i l d r e n  t o  recognize and t o  

reproduce var ious  forms and shapes. Such t r a i n i n g  se rves  t o  

f a m i l i a r i z e  them with v i s u a l  pe rcep tua l  processes.  This  a l s o  

occurs a t  an  age vhm t h e  c h i l d  i s  a b l e  t o  take advantage of 

t h e  t r a i n i n g .  Vernon (1958) suggests  t h a t  by t h e  age  of f i v e  

o r  s i x  years  a  c h i l d ' s  v i s u a l  pe rcep tua l  a b i l i e i e s  have 

matured and developed rapid ly .  He has acquired t h e  a b i l i t y  t o  

understand t h e  importance of  particular d e t a i l s  i n  l e t t e r  

shapes,  t h e i r  s p a t i a l  p o s i t i o n ,  and t h e i r  r e l a t i o n s h i p  t o  one 

another  w i t h i n  t h e  t o t a l  word shape. The teaching of reading 

a s s i s t s  t h e  development of these  a b i l i t i e s ,  but cannot force 

it t o  proceed beyond a  c e r t a i n  r a t e .  

Children i n  k indergar ten  may l a t e n t l y  possess  t h e s e  



a b i l i t i e s  a s  a r e s u l t  of maturation b u t  they may n o t  y e t  

have been manifested by s u f f i c i e n t  exposure t o  and t r a i n i n g  

i n  these  areas .  A t  the end of grade one, c h i l d r e n  have 

experienced e i g h t  months of d r i l l s  d i r e c t l y  developing t h e i r  

v i s u a l  perceptua l  a b i l i t i e s  which would cause  a s i g n i f i c a n t  

increase  i n  t h e i r  scores on t a sks  involving t h e s e  a b i l i t i e s .  

Although a maturat ional  s p u r t  a t  grade one would account f o r  

t h i s  g r e a t e r  d i f f e r e n c e  from k inderga r t en  than grade two, 

it appears more l i k e l y  t h a t  t h e  t r a i n i n g  in  grade one develops 

t h e  l a t e n t  v i s u a l  perceptual  a b i l i t i e s  of  k inderga r t en  c h i l d r e n .  

This increase ,  a s  well  a s  the  normal matura t ional  inc rease ,  

w i l l  cause a l a r g e r  d i f f e r e n c e  i n  scores  on t e s t s  i n  t h e  

v i s u a l  pe rcep tua l  areas .  Once c h i l d r e n  i n  grade one have 

r e a l i z e d  t h e i r  present  capaci ty  i n  t h e s e  a r e a s  t h e  development 

would proceed a t  t h e  matura t ional  r a t e  f o r  each c h i l d ,  thus  

slowing down t o  a sxoother r a t e  by grade two. 

Both t h e  Bender Gestalt and Raven Progress ive  

Matrices a l s o  s i g n i f i c a n t l y  d iscr iminated  between poor and 

average achieving chi ldren .  This  f i n d i n g  confirms those of 

S i l v e r  (1950), De Hirsch (1952), D e  Hirsch (1966) and Koppitz 

(1958 (b))  who found t h a t  p r i m i t i v e  and poorly in teg ra ted  

Bender Ges ta l ten  t o  be c h a r a c t e r i s t i c  o f  c h i l d r e n  having 

d i f f i c u l t y  i n  school,  p a r t i c u l a r l y  i n  reading. Koppitz (1958 

(b) )  s t a t e s  t h a t  a t  t h e  beginning of elementary school,  

visual-motor percept ion  seems t o  be  more important f o r  good 



school achievement than verbal  s k i l l s  un less  t h e  l a t t e r  a r e  

outs tanding,  and except ional  motivat ion f o r  l ea rn ing  is p resen t .  

The r e s u l t s  i n d i c a t e  t h a t  c h i l d r e n  performing poorly 

i n  school make s i g n i f i c a n t l y  more e r r o r s  on visual-motor and 

pe rcep tua l  reasoning tasks  than do c h i l d r e n  achieving a t  an 

average l e v e l .  These a b i l i t i e s ,  then, a r e  i n t e g r a l l y  involved 

i n  academic progress  a t  school and a c h i l d  lacking i n  these  

a r e a s  l i k e l y  w i l l  no t  maintain an adequate l e v e l  of achievement. 

Nei ther  t h e  Bender G e s t a l t  no r  t h e  Raven Progress ive  

Matrices Tes t  s i g n i f i c a n t l y  d iscr iminated  between male and 

fernale ch i ldren .  On t h e s e  t e s t s  male and female c h i l d r e n  were 

matura t ional ly  a t  t h e  same l e v e l s  i n  v i s u a l  motor percept ion  

and i t  would appear t h a t  t h e  excess of males wi th  reading 

d i s a b i l i t i e s  reported by many resea rcher s  (e .g . ,  Hal l ,  1963; 

Dur re l l ,  1940; Alden, Su l l ivan  and D u r r e l l ,  1941; Macneeken, 

1939; Schonell ,  1942; Minis try of Education Report, 1950; 

Monroe, 1932; Blanchard, 1936; Hal lgren,  1950) is  n o t  

accounted f o r  by a lack  of  v i s u a l  perceptua l  a b i l i t i e s  

compared wi th  females. Perhaps s t u d i e s  emphasizing o t h e r  

f a c t o r s  a s  con t r ibu t ing  t o  t h e  s i g n i f i c a n t l y  g r e a t e r  number 

o f  males than females having d i f f i c u l t y  with reading should 

be considered more c l o s e l y  (e.g. Kagan, 1964; Tanner, 1961; 

Bentzen, 1963; Vernon, 1958). 

Fur the r  r e s u l t s  of t h e  p r e s e n t  study do n o t  confirm 

t h e  f ind ing  t h a t  c h i l d r e n  born dur ing  t h e  months of  May t o  



August a r e  a t  a n  educat ignal ,  s o c i a l  and psychological  

disadvantage t o  c h i l d r e n  born during t h e  o t h e r  months of t h e  

same year  (Jackson, 1964; J i n k s ,  1964; Johns,  1962; Williams, 

1964; Freyman, 1965). These aurhors  have found t h a t  a l a r g e r  

propor t ion  of t h e  low achieving stream of  c h i l d r e n  a r e  born 

during t h e s e  months. This  study r e v e a l s  t h a t  approximately 

seventy-four p e r  c e n t  o f  t h e  ch i ld ren  born during t h e s e  months 

were average achievers .  They only accounted f o r  twenty-two 

p e r  c e n t  of t h e  t o t a l  number o f  poor achievers .  

Month of b i r t h  may be i r r e l e v a n t  t o  t h i s  problem. 

Youngness o r  oldness  of a c h i l d  wi th in  h i s  grade  would tend t o  

have more o f  an e f f e c t  on h i s  achievement s tanding  i n  comparison 

t o  t h e  o t h e r  ch i ld ren .  A s  previous ly  s t a t e d ,  a n  o lde r  c h i l d  

i s  capable  of  p e r f o m i n g  more complex t a s k s  than a younger c h i l d .  

Using t h e  median age i n  each grade t o  des igna te  

oldness ( those  f a l l i n 2  above t h i s  age) and youngness ( those 

f a l l i n g  below t h i s  age) i t  was found t h a t  younger c h i l d r e n  do 

comprise a s i g n i f i c a n t  proport ion o f  t h e  poor achievement 

group. A c l o s e r  look a t  indivrdual  grades r evea l s  t h a t  t h e  

r e l a t i o n s h i p  of age and achievement group only reached 

s i g n i f i c a n c e  i n  k indergar ten .  The g r e a t e s t  propor t ion  of 

poor ach iever s  a t  k indergar ten  a r e  t h e  younger c h i l d r e n  whi le  

a t  grade one and grade  two t h e r e  i s  no age  e f f e c t .  The over- 

a l l  r e s u l t  confirms t h e  s ta tements  of  Pidgeon (1965), Ames 

(1964 and Morphett and Washburne (1931). They, i n  e f f e c t ,  

say t h a t  t h e  younger c h i l d r e n  i n  any school yea r  group are 

a t  a disadvantage compared with t h e  o l d e r  c h i l d r e n  by being 

born a t  t h e  wrong end of the school year.  



The relat ionship of b i r t hda t e  t o  commencement of 

the  school year  was fu r ther  examined by comparing the  

achievement level  of chi ldren born after the commencement of 

the school year  but  who were s t i l l  e l i g i b l e  t o  begin t h e i r  

respect ive  grade with chi ldren born i n  o ther  months. The 

younger chi ldren in  t h i s  port ion of t he  study were those born 

between September and January. The r e s u l t s  reveal  t h a t  these  

ch i ld ren  born during the  f i r s t  four  months of the  school year  

comprise for ty-e ight  per  cen t  of t he  poor achieving group and 

only twenty-five per cent of t h e  average achieving group. Of 

t he  t o t a l  population studied these  ch i ld ren  made up t h i r t y -  

seven per  cen t .  

A ch i ld  who has h i s  birthday a f t e r  the  commencement 

of the  school term, but within the  e l i g i b l e  period t o  en t e r  

t ha t  grade, i s  a t  a disadvantage a s  previously s t a t ed ,  concerning 

month of b i r t h .  To confirm t h i s  f inding ch i ld ren  would have 

t o  be studied who began school a t  d i f f e r e n t  months of t he  year  

than the  above mentioned September commencement date.  

Although male and fanale  children did  not  score  

s ign i f i can t ly  differer.t'lyon the  Bender Ges ta l t  Test o r  the  

Raven Progressive Matrices the number of males i n  the  poor 

achieving group a t  grade one and grade two s ign i f i can t ly  

exceeded the  number of females. In the  t o t a l  population the  

males comprised sixty-nine per  cen t  of t h e  poor achievers and 

f i f ty -one  per  cent  of the  average achievers.  The females 



were divided seventy p e r  c e n t  in  t h e  average group and 

t h i r t y  p e r  c e n t  i n  t h e  poor group. Th i s  f ind ing  i s  congruent 

with t h e  numerous accounts of  males comprising t h e  g r e a t e r  

propor t ion  of  lower stream achievement groups and remedial 

c l a s ses .  

S ince  lower a b i l i t y  i n  perceptua l  reasoning and 

visual-motor  percept ion  does not  account f o r  t h i s  male-female 

d i f f e r e n c e  o t h e r  f a c t o r s  should be explored. Kagan (1964) 

be l i eves  that boys f a c e  a  c o n f l i c t  with t h e i r  masculine r o l e  

i n  t h e  more female-oriented play a c t i v i t i e s  i n  t h e  primary 

grades. Emphasis i s  p u t  upon b i o l o g i c a l  age  d i f f e r e n c e  between 

boys and g i r l s  by Tanner (1961) rvho f e e l s  t h a t  s o c i e t y  demands 

too much from boys a t  t h e  primary age  l e v e l s .  Vernon (1958) 

s t r e s s e s  t h a t  boys a r e  more a p t  t o  a c t  out  i n  school and come 

t o  t h e  t e a c h e r ' s  and parents '  n o t i c e  a s  a  r e s u l t  of l ea rn ing  

d i f f i c u l t i e s .  This  may r e s u l t  i n  t h e  boy being r e f e r r e d  t o  a  

c l i n i c  o r  s p e c i a l  C ~ ~ S S  because of a behavior  d i s o r d e r  r a t h e r  

than a  s p e c i f i c  l ea rn ing  d i s a b i l i t y .  

It c a n - b e  s t a t e d  t h a t  achievement l e v e l  and grade 

l e v e l  do s i g n i f i c a n t l y  a f f e c t  a  c h i l d '  s performance on the  

Bender G e s t a l t  Tes t  and t h e  Raven Progress ive  Matrices Test .  

Grade-age l e v e l  and sex do n o t  s i g n i f i c a n t l y  e f f e c t  a  c h i l d ' s  

performance on t h e s e  t e s t s .  

In  regard t o  t h e  poor achieving c h i l d r e n  i t  can be 

s t a t e d  t h a t  t h e  sex  of  the  c h i l d  has  a  s i g n i f i c a n t  e f f e c t  on 



h i s  subsequent achievement i n  school. Bir thdate i n  r e l a t i o n  

to  school commencement and no t  any month a s  such, has a 

s ign i f i can t  e f f e c t  upon the  academic achievement of chi ldren.  

The main weakness of the  present  study is tha t  the 

c r i t e r i o n  of  each c h i l d ' s  achievement l eve l  was the  teacher ' s  

evaluation of h i s  progress and academic standing i n  h i s  c lass .  

These evaluations were of ten  d i f f i c u l t  t o  i n t e r p r e t  due t o  

ambiguous repor ts  by t h e  teacher. Also it may be supposed 

tha t  a l l  teachers used t h e i r  own subject ive  c r i t e r i a  t o  

evaluate each ch i ld '  s achievement l e v e l  and t h a t  these c r i t e r i a  

w i l l  not  be consis tent  across a l l  teachers,  

A weakness inherent i n  t he  s t a t i s t i c a l  design of the  

study was the  unequal c e l l  frequencies.  The chi ldren could 

nor be matched on age within grade o r  sex s ince  the  average 

achieving chi ldren were a random sample. 

The in f l ixnce  of the  grade system made it d i f f i cu l t :  

t o  e s t ab l i sh  the  a c t w l  importance of b i r t hda t e  a s  a f fec t ing  

achievement. The study was ca r r i ed  out  i n  an area where there  

i s  only one s t a r t i n g  d a t e  f o r  school entrance. Thus the  e f f e c t  

of month of b i r t h  w a s  always influenced by i t s  nearness o r  

d i s tance  from the  month of e n t r a x e ,  A school system which' 

provided severa l  s t a r t i n g  dates  within one year would have 

been more des i rab le  t o  study i n  t h i s  regard. 

The present study leads t o  fu r the r  considerat ions 

regarding the  e f f e c t  of b i r thda te  and sex on achievement'. It 



would appear t h a t  b i r t h d a t e  i s  imoortant only in  r e l a t i o n  t o  

t h e  school system's commencement da te .  Studies a r e  requi red  

t o  determine i f  t h e  month of  b i r t h  a f f e c t s  achievement o r  

whether achievement i s  s o l e l y  r e l a t e d  t o  youngness o r  oldness  

wi th in  a grade. School systems which have severa l  commencement 

d a t e s  wi th in  one y e a r  (e.g. B r i t a i n )  would y i e l d  important 

information t o  t h i s  d i scuss ion .  Hopefully it  could be d e t e r -  

mined i f  t h e  younger c h i l d r e n  comprise the  majori ty  of poor  

achievers  o r  whether t h e r e  see s p e c i f i c  months of b i r t h  i n  

t h e  y e a r  which lead t o  i n f e r i o r  academic achievement. 

Male c h i l d r e n  d i d  n o t  score  d i f f  e r e n t i y  

from female ch i ld ren  on t h e s e  two t e s t s  of  v i s u a l  percept ion  

but  they d id  comprise t h e  ma jo r i ty  of poor achievers.  This  

suggests  t h a t  f a c t o r s  o t h e r  than v i s u a l  perceptual  s k i l l s  

should be examined i n  t h i s  regard.  Fur the r  study d i r e c t e d  

toward s o c i a l ,  educat ional ,  psychological ,  genet ic ,  

phys io logica l  and p a r e n t a l  f a c t o r s  a s  inf luencing male c h i l d r e n  

en te r ing  t h e  school systefns p r e s e n t  themselves a s  a l t e r n a t e  

d i r e c t i o n s  of f u t u r e  research .  F o r  example, if classroom 

s i t u a t i o n s  a t  t h e  younger age l e v e l s  do have a feminine b i a s ,  

a s  suggested by Kagan (1964), male-female segregat ion a t  t h e  

e a r l y  grades may have a s i g n i f i c a n t  e f f e c t .  Males may need 

t o  be acc l imat ized  t o  t h e  requi red  school adjustment whereas 

females, a s  a r e s u l t  of pre-school experience a t  more feminine 

behaviors ,  a r e  more accustomed t o  t h e  type of classroom 

proc edures encountered . 



The more re levant  research considerat ions t o  the  

present study involve the  i den t i f i ca t i on  of "high-risk" 

children by the  Bender Gesta l t  Test and Raven Progressive 

Matrices Test.  It has been shown t h a t  both t e s t s  d iscr iminate  

between chi ldren i n  d i f f e r e n t  grades and achievement l eve l s .  

The data should be re-examined to  e s t ab l i sh  cut-of f scores 

fo r  optimum d i sc r in ina t ion  of poor and average achieving 

children a t  each grade level .  The present  study suggests a  

very high s ign i f i can t  d i f ference  between grade l e v e l s  bu t  i t  

may a l s o  prove benef ic ia l  t o  look a t  t he  da ta  i n  terms of age 

in te rva l s  wi thin  grade or  disregarding grade. Cut-off scores 

determined f o r  each grade would serve f o r  approximately a 

twelve month spread of ages which may r e s u l t  i n  too gross a  

c r i t e r i o n ,  not  appl icable  t o  t h e  lower and higher age l eve l s  

within a grade. It would a l so  appear t h a t  the  spread of 

scores on both t e s t s  a t  any grade l e v e l  would warrant the  

establishment of several  d i f f e r e n t  cut-of f  scores.4appropria t e  

t o  t h e i r  age leve l .  

The r e l i a b i l i t y  of discrimination of each cut-off 

score f o r  e i t h e r  a grade o r  age l e v e l  would be determined by 

a co r r e l a t i on  with the teacher evaluation of each child.  

Once the  optimum cut-off scores had been established the  

r e l i a b i l i t y  of discrimination could a l s o  be computed f o r  each 

t e s t .  This data would reveal  which t e s t  had the highest  

r e l i a b i l i t y  of discrimination and the  lowest percentage of 



f a l s e  p o s i t i v e s  and f a l s e  negat ives  a t  each l e v e l .  It is 

hoped t h a t  t h e  percentage o f  f a l s e  p o s i t i v e s ,  which concerns 

us more than f a l s e  negatives,  would be  s u f f i c i e n t l y  low t o  

warrant t h e  use  of the t e s t  o r  t e s t s  a s  p r e d i c t i v e  too l s .  

A s  we l l  a s  e s t ab l i sh ing  t h e  r e l i a b i l i t y  o f  each 

t e s t  ind iv idua l ly ,  the t e s t s  should be s tud ied  t o g e t h e r  t o  

determine whether the r e l i a b i l i t y  o f  d i sc r imina t ion  increases .  

That i s ,  when a  ch i ld  passes one and f a i l s  t h e  o t h e r  should he  

be designated a  poor o r  average achiever? This procedure 

would determine t h e  weight t o  be a t t a c h e d  t o  each t e s t  when 

s i t u a t i o n s  a r i s e  when a  c h i l d  does n o t  pass  o r  f a i l  both t e s t s .  

P o s s i b l e  r e s u l t s  of t h i s  re-examination would be  

t h a t  n e i t h e r  t e s t ,  both t e s t s ,  o r  only one t e s t  i s  a  r e l i a b l e  

d i sc r imina to r  of poor and average achieving c h i l d r e n .  They 

may o r  may n o t  f a c i l i t a t e  each o t h e r  when used in  combination. 

I f  i t  was found t h a t  t h e  t e s t s  e i t h e r  ind iv idua l ly  

o r  i n  combination r e l i a b l y  d i sc r imina te  between achievement 

l e v e l s ,  a  f u r t h e r  s tep  would be t o  t e s t  a sample o f  c h i l d r e n  

enter ing  school. These c h i l d r e n  would have e i t h e r  one o r  

both t e s t s  administered a t  t h e  beginning of  t h e  school year.  

Thei r  scores  would be compared to .  t h e  cut -of f  scores  f o r  t h e i r  

l e v e l  and they would subsequently be designated a s  e i t h e r  

"high-risk" c h i l d r e n  o r  not .  This p red ic t ion  would then be 

checked a g a i n s t  t h e  c h i l d ' s  educat ional  progress  a t  var ious  

times dur ing  t h e  following yea r  and t h e  p r e d i c t i v e  r e l i a b i l i t y  



of t h e  t e s t  o r  t e s t s  determined. 

F u r t h e r  considerations a r i s e  a t  t h i s  p o i n t .  S tudies  

should be c a r r i e d  ou t  t o  determine whether o r  not the t e a c h e ~  

pup i l  r e l a t i o n s h i p  i s  af fec ted  by t h e  teacher  having knowledge 

of t h e  t e s t  r e s u l t s .  Teachers may tend t o  teach a c h i l d  

according t o  t h e  t e s t  r e s u l t s  o r  they may tend t o  allow 

a d d i t i o n a l  a t t e n t i o n  t o  those chi ldren  designated a s  "high- 

r i sk"  

Another a spec t  of  t h i s  r e sea rch  t o  be s tud ied  i s  

t h e  r e l i a b i l i t y  of t h e  teacher1 s i d e n t i f i c a t i o n  of p o t e n t i a l  

poor achievers  a t  t h e  i n i t i a l  s tages  of school entrance.  The 

quest  ion being asked i s  whether teachers  can func t ion  e f f e c t i v e l y  

i n  screening "high-riskt '  ch i ld ren  without  t h e  inf o m t i o n  from 

more obj  e c t i v e  t e s t  r e s u l t s .  

It i s  hoped t h a t  from s t u d i e s  such a s  t h e  above 

va luab le  information w i l l  be revealed which w i l l  in f luence  

and f a c i l i t a t e  f u t u r e  research i n  t h i s  a rea  of p r e d i t i v e  

screening devices ,  

A s  s t a t e d  i n  Chapter I and I1 t h e r e  i s  an urgent  need 

f o r  ways of i d e n t i f y i n g  "high-risk" c h i l d r e n  before  they e n t e r  

t h e  formal education system and poss ib ly  experience f a i l u r e .  

The impact of f a i l u r e  is s t r e s s e d  by many au thors  (e.g. 

Eisenberg, 1961; Har r i s ,  1961; Gates,  1941; Natchez, 1959; 

de  Hirsch, 1966). They use  t e r n s  such as " s o c i a l  and 

emotional casua l t i e s" ,  " i n t e n s e  anxietyt1 and "adverse 



emotional reactions" when desc r ib ing  c h i l d r e n  who have 

encountered spec i f i c  reading d is turbances .  Gates (1941) 

quotes t h e  f i g u r e  of  seventy-f ive p e r  c e n t  a s  t h e  number of 

c h i l d r e n  wi th  reading d i f f i c u l t i e s  who develop marked s igns  

o f  maladjustment. This information p l u s  s ta tements  

emphasizing t h a t  the need f o r  remediation would be s i g n i f i c a n t l y  

lessened i f  ch i ld ren  were n o t  requi red  t o  l e a r n  t o  read u n t i l  

they were ready, poin ts  out  t h e  growing importance of 

developing ways of iden t i fy ing  c h i l d r e n  n o t  y e t  ready t o  

e n t e r  formal education o r  s p e c i f i c  a s p e c t s  of  it. 
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APPENDIX A 



D i s t r i b u t i o n  of  Children 

from Each School and Grade Level 

-. ---_.- .-- 
Kindergarten(n) Grade One (n) Grade Two (n)Toral 

Cordova Bay 

Royal Oak 

Depp Cove 

Saan ich ton 

Beaver Lake 

Reating 

Durranc e 

Prospect Lake 

S idn ey 

Sansbury 4 4 8 

Brentwood 18 10 10 38 

sz 

T o t a l s  64 100 9 2 256 
- 

D i s t r i b u t i o x  of  Children From 

Each Age Level and Achievement Level 
- - 

Age Level 5-6 6-0 6-6 7-0 7-6 8-0 8-6 9-0 
(years  - to t o  t o  t o  t o  t o  t o  t o  
months) 5-11 6-5 6-11 7-5 7-11 8-5 8-11 9-5 T o t e l  

Number of  ~ h i l d k e n ( n )  39 26 41 47 44 38 15  6 255 - 
Sex - Male 23 14 26 26 30 22 10 4 155 

- Female 16  1 2  15  21 14 16 5 2 101 

Achievement Level - Average 16 19 15  31 23 26 4 0 134 

- Poor 23 7 26 1 6  21 12  11 6 122 



D i s t r i b u t i o n  of Poor  and Average 

Achievers a t  Di f fe ren t  Grade Levels 

_-_ . -  - _ - - c - - -  --- - ----- -- - .- 
poor Average 

Grade Level Achievers Achievers N 

Kindergarten 

Grade One 

Grade Two 
- -- - -- - 

Tota l s  1 2 2  134 256 





I n s t r u c t i o n s  f o r  t h e  Administrat ion of t h e  Bender Tes t  

(from Koppitz, 1964) 

Sea t  the  c h i l d  comfortably a t  an unclu t te red  t a b l e  

on which two shee t s  of paper,  s i z e  8%'' by ll", and a # 2  

penc i l  with an e r a s e r  have been placed. A f t e r  rappor t  has 

been es tabl i shed  s h ~ w  t h e  s tack of  Bender ca rds  (Bender, 1946) 

t o  the  c h i l d  and say: "I have 9 ca rds  here  with designs on 

them f o r  you t o  copy. Here is  t h e  f i r s t  one. Now go ahead 

and make one j u s t  l i k e  it." A f t e r  the  c h i l d  has  adjus ted  t h e  

p o s i t i o n  of  t h e  paper t o  s u i t  himself ,  p lace  t h e  f i r s t  Bender 

ca rd ,  F igure  A ,  a t  t h e  top of rhe blank paper  i n  f r o n t  o f  the  

c h i l d .  No comments z r e  made while  observat ions and notes  a r e  

made on t h e  c h i l d ' s  t e s t  behavior. There i s  no time l i m i t  

f o r  t h i s  t e s t .  When a c h i l d  has f in i shed  drawing a f i g u r e ,  

t h e  card  wi th  t h e  s t imulus design is removed and t h e  next  

card i s  pu t  i n  f r o a ?  of him and so on. A l l  n i n e  cards  a r e  

presented i n  t h i s  fashion  i n  order ly  sequence. 

If 2 c h i l d  asks  aues t ions  concerning the  number o f  

d o t s  o r  t h e  s i z e  of t h e  drawing, e t c . ,  h e  shovild be g iven  a 

non-committal answer l i k e :  "Make i t  look a s  much l i k e  the  

p i c t u r e  on i5. card  a s  you can." He should be  n e i t h e r  

encouraged nor discouraged from eras ing  o r  making severa l  

a t tempts  a t  drawing a design. It h a s  been found p r a c t i c a l  t o  

discourage t h e  counting of d o t s  on Figure 5 s i n c e  t h i s  r equ i res  

much time and adds l i t t l e  new information. The ch i ld ren  who 



count do t s  on Figure  5 a l s o  tend t o  count  d o t s  and c i r c l e s  

of F igures  1, 2 and 3 .  When a c h i l d  begins counting d o t s  

on Figure  5 t h e  examiner may say: "You do n o t  have t o  count  

those d o t s ,  j u s t  make i t  look l i k e  t h e  p ic ture ."  I f  t h e  c h i l d  
s 

s t i l l  p e r s i s t s  i n  counting t h e  d o t s ,  it then t aks  on d iagnos t i c  
A 

s ign i f i cance .  The ind ica t ions  a r e  t h a t  t h e  c h i l d  i s  most 

l i k e l y  q u i t e  p e r f e c t i o n i s t i c  o r  compulsive. I f  t h e  c h i l d  has 

f i l l e d  most of t h e  shee t  of paper and t u r n s  it sideways t o  

f i t  F igure  8 i n t o  t h e  remaining space, t h i s  should be noted 

on t h e  pro tocol  a s  t h i s  is  n o t  considered t o  be  a r o t a t i o n  o f  

design.  

Each c h i l d  i s  permleted t o  use  a s  much o r  a s  l i t t l e  

paper a s  he d e s i r e s .  I f  h e  asks f o r  more than t h e  two s h e e t s  

of paper  provided,  he should be given a d d i t i o n a l  paper without 

comment. Even though t h e  t e s t  has  no t ime l i m i t ,  it i s  

h e l p f u l  t o  keep a record o f  t h e  time needed t o  complete the  

t e s t ,  a s  an  extremely s h o r t  o r  a n  unusually long period i s  

d i a g n o s t i c a l l y  s i g n i f i c a n t .  

Care should be taken t h a t  t h e  Bender Test  i s  

presented a t  t h e  beginning of t h e  t e s t i n g  sess ion  when t h e  

c h i l d  i s  we l l  r e s t e d  a s  a fa t igued  c h i l d  w i l l  n o t  perform 

opt imally.  I f  i t  i s  f e l t  t h a t  a  c h i l d  has been r a t h e r  has ty  

i n  t h e  execut ion o f  t h e  t e s t  o r  i f  maximum performance has  

n o t  been obta ined ,  h e  may be asked t o  r epea t  the  drawing of  a  

Bender f i g u r e  on another  shee t  of paper. If a d d i t i o n a l  

t e s t i n g  f o r  maximum achievement seems indica ted  a  n o t a t i o n  



t o  t h i s  a f f e c t  should be made on t h e  p ro toco l .  

A l l  Bender scor ing  items a r e  scored a s  one o r  zero ,  

t h a t  i s ,  a s  ' 'present11 o r  "absent1'. Only c l e a r  c u t  dev ia t ions  

a r e  scored. In  c a s e  o f  doubt an i tem i s  n o t  scored. Since 

t h e  Scoring System i s  designed f o r  young c h i l d r e n  with a s  y e t  

immature f i n e  motor contro1,minor d e v i a t i o n s  a r e  ignored. 

A l l  scoring po in t s  a r e  added t o  a composite s c o r e  upon which 

t h e  normative d a t a  a r e  based. 

See Bender Scoring Items w i t h  Deviations and Scoring 

Examples i n  Koppitz, (1964).  

I n s t r u c t i o n s  f o r  t h e  AdrnLnlstration o f  t h e  Progress ive  

Matr ices  (1947) (Book Form) 

During a prel iminary conversa t ion ,  t h e  p a r t i c u l a r s  

of t h e  person t o  be  t e s t e d  a r e  f i l l e d  i n  on t h e  record f o r m .  

The Examiner then Gpens t h e  book t o  t h e  f i r s t  i l l u s t r a t i o n ,  

A . l ,  and says: "Look a t  th i s " ,  (poin t ing  t o  t h e  upper f igure) ,  

"it i s  a p a t t e r n  wi th  a p i e c e  taken ou t  of  it. Each o f  these  

p ieces  below" (he p o i n t s  t o  each i n  tu rn )  " i s  the  r i g h t  shape 

t o  f i t  t he  space but  only o r e  of them i s  t h e  r i g h t  pa t t e rn . "  

He exp la ins  why Nos. 1, 2 and 3 a r e  wrong and why No. 6 i s  

near ly  r i g h t .  He then says: "Point  t o  the  p i e c e  which i s  

t h e  r i g h t  one." If t h e  person does n o t  p o i n t  t o  t h e  r i g h t  

p i e c e ,  he  cont inues  h i s  explanat ion  u n t i l  t h e  n a t u r e  of t h e  

problem t o  be solved i s  c l e a r l y  grasped. The Examiner then 



t u rns  t o  Problem A .  2 and says: "Poin t  t o  t h e  p i e c e  which 

came out  o f  t h i s  pat tern."  I f  t h e  person f a i l s  t o  do so,  

the  Examiner can redemonstrate Problem A .  1 and af terwards 

ask him t o  do A . 2  again.  I f  t h e  problem is solved c o r r e c t l y ,  

t h e  Examiner t u r n s  t o  A.3 and proceeds a s  before. A t  any 

s t a g e  between Problems A . l  and A .  5, t h e  Examiner can use 

Problem A . l  t o  i l l u s t r a t e  what t h e  person should do, and then 

ask him t o  t r y  again.  I f  t h e  person i s  unable t o  so lve  Problem 

1 t o  5 c o r r e c t l y  and without d i f f i c u l t y ,  the  Board Form of t h e  

t e s t  should be used. If they a r e  solved f a i r l y  e a s i l y ,  t h e  

Examiner says: "You can s e e  what t o  do. You have t o  p o i n t  

each time t o  t h e  p i e c e  which i s  t h e  r i g h t  one to  complete t h e  

p a t t e r n .  Now go on a t  your own pace and s e e  how many you can 

g e t  r i g h t .  Be c a r e f u l .  You can have a s  mwh time a s  you l ike .  

There i s  no need t o  hurry but  raiember t h a t  each time, only 

one p i e c e  i s  r i g h t .  Be s u r e  you have found t h e  r i g h t  one 

be fo re  you p o i n t  t o  it." The Examiner records i n  t h e  

a p p r o p r i a t e  p l a c e  on fhe  record form the number of the  piece 

pointed t o  i n  each t e s t  and sees  t h a t  the  pages a r e  turned 

over  one a t  a time. If necessary,  before a person makes his 

choice,  t h e  Examiner can guide h i s  a t t e n t i o n  t o  t h e  p a t t e - m  Zo 

be completed and can ask him t o  be  ca re fu l  t o  choose t h e  p iece  

which i s  r i g h t .  A s  the  person t u r n s  t o  t h e  f i r s t  problem of 

S e t  Ab, o r  when h e  begins S e t  B,  t h e  ~xarniner  can  p o i n t  i n  

t u r n  t o  each of t h e  t h r e e  f i g u r e s  i n  the  p a t t e r n  and t o  t h e  

space,  saying: "That,  t h a t ,  t h a t  - what w i l l  t h i s  one be? 



Point  t o  t h e  r i g h t  one t o  come here." A t  any s t a g e  of t h e  t e s t ,  

before a person makes h i s  choice,  the  Examiner can again  

p o i ~ t  t o  t h e  f i g u r e s  i n  t h e  p a t t e r n  and say: "Look careEully 

aL t h e  p a t t e r n  and n o t i c e  w h t  happens. You s e e ,  t h a t ,  t h a t  

. . . . t h a t  - s o  what w i l l  t h i s  one be?" No o t h e r  a s s i s t a n c e  

o r  i n s t r u c t i o n s  may be given and as f a r  a s  p o s s i b l e  a person 

should be a l lowxl  co work q u i e t l y  by himself from t h e  beginnin,c, 

of  S e t  A t o  the  er,d of Se t  B without i n t e r r u p t i o n  or d i s tu rbs ;~ce .  

A "br ighter"  person can be asked t o  en te r  h i s  choices  

on h i s  own record form and can be allowed t o  work by hiinself .  

If  he does,  c a r e  must be talcen t o  s e e  t h a t  he does noc t u r n  

over  two pages a t  once ~ n d  t h a t  he cont inues  t o  e n t e r  h i s  

choices  c o r r e c t l y  on h i s  form. In t h e  p resen t  s tudy all .  

responses were recorded by t h e  Exazinzr. 

I h e n  t h e  hc;k  Form oZ t h e  t e s t  i s  used, t h e  p i e c e  

2 person p o i n t s  t o  a s  h i s  f i n a l  choice counts  " r ight"  o r  

11 wrong" . 



Examples of  Teacher Evaluat ions 

Poor Achievement Group 

S u b j e c t  A Cannot concen t ra te  f o r  any length  of time. Very 

immature. Poor muscle c o n t r o l .  Does n o t  l i s t e n  t o  i n s t ~ u c  Lions 

well .  D i s c i p l i n e  a problen. 

Sub.iect B Progress  slow i n  reading. Does no t  appear  t o  conceci 

sounds wi th  l e t t e r s  that r ep resen t  them. Appears t o  have a 

poor memory. He grasps simple a r i t h m e t i c  concepts.  H e  i s  sicw 

b u t  consc ient ious  working t o  the b e s t  of h i s  a b i l i t y .  H e  i s  

a nervous l i t t l e  boy who sucks him thub and b i t e s  h i s  m i l s ,  

Subject  C D i f f i c u l t  t o  handle. N o  powers of  concent ra t ion .  

L i t t l e  c o n t r o l  of penc i l .  i?rcne t o  temper tantrums. C r k ;  L-r 

top of vo ice  if can'tl have h i s  own way. Worst i n  c l a s s .  

Average Achievement Group 

Subiect  X Very n a t a ~ e  i n  speech, s o c i a l  development, n ; : x :~ l  

s k i l l s .  Produces excc;~t ional  a r t  work, l i k e s  t o  orgzci-2 

games, b u t  is n o t  domineering. Shows a mature i n t e r e s t  i n  

o t h e r  ch i ld ren ,  

Subject  Y A c h i l d  of high a b i l i t y  whose progress  i n  al; .. 

of t h e  program i s  very good. She i s  mature and s t a b l c  ,: -: :-.;: 

a good hone environment. 

Subject  Z Good s tudent .  Applies s e l f  well. L i t t l e  d i f f i c u l - ~ y  

i n  Grade one o r  two. 


