
BINOCULAR EFFICIENCY AND AUDITORY ANALYSIS 

SKILLS IN GOOD AND POOR READERS 

Mary Lou Riederer, O.D. 

University of Waterloo, 1 9 7 7  

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE 

REQUIREMENTS FOR THE DEGREE OF 

MASTER OF ARTS 

in the Department 

of 

Education 

Mary Lou Riederer 1 9 8 2  

SIMON FRASER UNIVERSITY 

March 1 9 8 2  

All rights reserved. This thesis may not be 
reproduced in whole or in part, by photocopy 

or other means, without permission of the author. 



APPROVAL 

Name : Mary Lou ~ i e d e r e r  

Degree : M.A. (Education) 

T i t l e  of Thesis: Binocular Eff ic iency and Auditory 
Analysis S k i l l s  i n  Good and Poor 
Readers 

Examining Committee: 

Chairman : P. Winne 

- -  

B. Wong 
Senior  Supervisor 

J. Tuinman 
Professor  . 

, . .' - - - 
I 

J. Rosner 
Professor  
College of Optometry 
Univers i ty  of Houston 
Houston, Texas 
External  Examiner 

~ p r i l  20,  1982 

Date Approved 



PARTIAL COPYRIGHT LICENSE 

I hereby g ran t  t o  Simon Fraser U n i v e r s i t y  t h e  r i g h t  t o  lend 

my thes is ,  p r o j e c t  o r  extended essay ( t h e  t i t l e  o f  which i s  shown below) 

t o  users o f  t h e  Simon Fraser U n i v e r s i t y  L ib rary ,  and t o  make p a r t i a l  o r  

s i n g l e  copies o n l y  f o r  such users o r  i n  response t o  a request  from t h e  

l i b r a r y  o f  any o the r  u n i v e r s i t y ,  o r  o ther  educational i n s t i t u t i o n ,  on 

i t s  own behal f  o r  f o r  one o f  i t s  users. I f u r t h e r  agree t h a t  permission 

f o r  m u l t i p l e  copying o f  t h i s  work f o r  scho la r l y  purposes may be granted 

by me o r  t h e  Dean o f  Graduate Studies. I t  i s  understood t h a t  copying 

o r  p u b l i c a t i o n  o f  t h i s  work f o r  f i n a n c i a l  ga in  sha l l  no t  be al lowed 

wi thout  my w r i t t e n  permission. 

T i t l e o f  Thes i s/Project/Extended Essay 

BINOCULAR E F F I C I E N C Y  AND AUDITORY ANALYSIS 

SKILLS I N  GOOD AND POOR READERS ' 

Author: - . 
b - -  

( s i gna tu re )  

Mary Lou Riederer 

( name 

I 

(da te)  



iii 

Optometrists have generally stressed the hqmrkance of efficient visual 

,function (in the physiological sense) t o  learnina. Many in  addition have 

stressed the importance of visual perceptual performance based on the per- 

ceptual def ici t  theory. H m v e r ,  because of increasing empir ical  refutation 

of the effectiveness of visual perceptual training, the visual perceptual 

deficit theory has been severely criticized. Nevertheless, with a few 

notable exceptions such as Rosner, optomtrists still p r m t e  visual per- 

ceptual training programs. Instead of emphasizing visual perceptual ski l ls  

in reading, Rosner emphasizes the importance of specific auditory perceptual 

skills. A major criticism of mst studies of auditory perceptual ability, 

however, concerns the lack of control for the influence of IQ. ?here has 

also been much controversy as to whether binocular sk i l l s  are important to  

academic success. 

This study, therefore, examined both of these issues. Part 1 w a s  

designed to test the hypothesis that, after partialling out the influence of 

IQ, auditory analysis test performance muld still explain a significant 

percentaqe of the variance in vocabulary scores on the Gates MacGinitie 

Fkading Test Primary B. Rosner ' s  auditory analysis test (TAAS) ws used t o  

assess the phonemic awareness of 68 children in grade tm. ?he results 

indicated that auditory analysis t e s t  scores explained approximately 40% 

of the variance in reading scores whereas IQ accounted for only 17% of the 

variance. mreover, IQ and auditory analysis test scores had a low correla- 

tion of r = -23. A multiple regression analysis using vocabulary score as 

the dependent masure indicated that with IQ partialled out auditory analy- 

sis scores explained a further 31% of the variance in reading scores. Par t  

2 of this  study tested the hypothesis that a poor reader group of 38 grade 

t.m children m l d  show a higher incidence of binocular deficiency than a 

group of 30 @ readers of the sarrre grade, IQ, and socioecorxnnic back- 

ground. Contrary to expectation, only deficiency in one of the eight 

subtests of binocularity (ie. stercoacuity) occurred significantly mre 

often i n  the poor reader group ( ~ ( ~ 0 1 ) .  me educational and research im- 

plications of these findings are discussed. 
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Introduction 

a n t e x t  of the Problem 

Optomtry has been involved in the  f i e l d  of learning disabi l i t ies  

for many years (Lerner, 1976). While generally stressing the inprtance 

of efficient  visual function (in the  physiological sense) t o  learning, 

many o p t m t r i s t s  have additionally stressed the importance of visual 

perceptual performance t o  reading acquisition in particular. Geimm ' s 

1965 v i s u m t o r  &el of intel lectual  devel-t was presented a t  a time 

when many notable educators and psychologists such as  Gessel, F'rostig, 

epha r t  and Spache were also pramting the use of perceptual mtor training 

programs in reading readiness and reredial  rea- programs. 

In the past decade, howver, an optoanetrist by the narne of Jerm 

Msner has been advocating that  certain auditory perceptual sk i l l s  are more 

related to reading acquisition than are visual perceptual ski l l s .  Rosncrts 

research has demonstrated an inportant l ink betwen certain specific 

auditory analysis sk i l l s  and reading a c h i e v m t  (Fbsner, 1972, 1973, 1974a,b). 

A t  the sarne time h i s  research has shown visual perceptual sk i l l s  t o  be of 

minor concern with respect t o  beginning reading yet of soane importance to  

the developmt of computational abi l i ty .  As a result  Fbsner suggests 

that optometrists interested in  reading disabi l i t ies  should in  addition 

screen for auditory analysis s k i l l  deficiencies and provide guidance for 

their  enhancemat. 

Rosner 's research findings are &pported indirectly by research in 

education and psychology. With regard to reading enhancement, the bulk 

of research studying the visual perceptual mtor approach has failed to  pmvt* 

its effectiveness ( ~ a r r u n i l l  and Larsen,1975; Martin,1973; Seaton, 1977; 

Vellutino e t .  al., 1972, 1975, 1977, 1979; Bieger, 1974, 1978; Belrrront, 

Glegenheirner, Girch, 1973 ; ) . As a result mst current texts  on the 

teaching of reading reject  the claims mde by proponents of the visual 

perceptual def ic i t  theory (Durkin,1978). Other researchers have also 

demnstrated a strong relationship between phonePnic awareness sk i l l s  

(similar to msner's auditory analysis s k i l l s )  and reading achievement 

(bkrts, 1975; Liberman and Shankmiler, 1974, 1977; Goldstein, 1976; 

all, M-11 and Clumenthal, 1963; Wallach, 1977; Richardson and 

DiBenidetto, 1977; Calfee, Lindanr>od and Lindarrood, 1973; Blank, 1968; 



Oakland, l%9) - 
Despite the evidence to support t h i s  relationship betvieen auditory 

analysis s k i l l s  and readinq developmt, h w v e r ,  scane authorities have 

expressed reservation regarding its strength (Ehri, 1979; Hanmill and L asen, 

1974). Hamnill and Iarsen's major criticism has been that mst studies 

of auditory analysis sk i l l  have not controlled for the influence of IQ. 

Ehri's critic- has been that the evidence so far  presented has bem 

primarily correlational. 

Contrcwersy has also surrounded o p t m ~ t r y ' s  contention that visual 

ski l l s  in  the physiological sense are cr i t ica l  t o  optinnun academic perfor- 

mce. While scrrre researchers have derrronstrated that a higher incidence 

of visual skill deficiency (notably binocular imbalance ) characterizes 

poor readers ( Eames, 1959, 1964; Evans, Efron, and Hodge, 1976; Wber, 1980; 

Bedhell,  Grant, and M%eown, 1980; Kephart, 1953; Sherman, 1973; Wilson 

and Wld, 1970 ) others have not ( Norn, Rindziunski and Skydsgaard, 1969; 

Goldberg, 1967) . A possible consequence of th i s  ongoing controversy is the 

fact that school visual screening usually consists of no mre than a test of 

distance visual acuity (Shapiro and Pennock, 1980) This is an appalling 

situation &en sole reliance on distance V.A. measures have already been 

shown to miss 20 - 70% of those cases actually deserving •’urther attention 

(Spache, 1976; Peters, 1961; Peters, Blum, Bet-, Johnson, and Fellows, 

1959). 

S t a t m t  of the Problem 

This study m n d  itself  specifically with correlates of,reading dis- 

ability. In view of the empirical evidence rruting the irrportance of visual 

perceptual skill to reading achievement visual perceptual masums were 

not considered. Instead the study focussed on haw reading achievemo~lt 

related to d t o r y  perception (specifically phonernic awareness 1 and 

binocular e•’f iciency. 



p& 1 : 'Ihe relationship betwen auditory perception and reading 

achievment. 

Deficiencies in the subskills of visual and auditory perception have 

been m&icated as  causes of readring failure for a significant number of 

d i ldren  ( Williams, 1977 ). l3mever, studies which have cc~npared masures 

of auditory and visual perceptim ( Golden and Steiner, 1969; Bruininks, 

1969; Rosner, 1973; Calfee, 1977; Winson, 1972; Blank, 1968) have generally 

found auditary perceptual ski l ls  to be the more significant of the t m  

w i t h  respect to learning to  read. msner (1973) has suggested that 

visual perception is more related to success in mathematics whereas auditory 

analysis sk i l l s  are more crucial to reading success. H e  perceives the 

connection between visual perception and arithmetic on the basis that 

arithmetic programs teach children to use symbolic notations t o  code the 

quantifiable characteristics of concrete visual informtian. Rosner has 

devised tests to  masure visual analysis sk i l l s  and auditory analysis skill 

as w e l l  as  training programs to remdiiite m e s s e s  in either of these 

areas. In i t i a l  studies by Rosner have given soarre support to his claims 

(l%xner and Simn,l971; Rosner, 1972, 1973 1974 a, b,) .  

A t  t h i s  point it is opportune to ponder the question of why 

insufficiently developed auditory perceptual sk i l l s  create m r e  trauble for 

the beginning reader than insufficiently developed visual perceptual skil ls .  

The an- lies i n  a better understanding of reading acquisition. 

Though m y  people think of reading as  a l a q e l y  visual task, visual 

information is probably of less inportance to the fluent reader a s  campared 

to the beginning reader (E?arr, 1972) . It is only the beginning reader 

( or skilled reader when presented w i t h  a new mrd, especially if given 

at of context ) who has to attend to every graphic detail, noting the 

sequence and spaCial interrelationships of what he is viewing. This task, 

h m v e r ,  is not particularly difficult  for even the beginning reader 

(Calfee, 1977). It is true that analyzing visual features presented in a 

b m  m s i o n d l  vs. a three dinwsicxlal display does pose certain chdllengcs 

to the init iate.  The property of shape constancy that children apply to 

3 D objects i n  their enviranment does not apply to 2 D letters. A chair 



if written 

4. 

* e m  viewed l ike this  4 or th is  4 but a 'b ' is not 'b ' 
like this 'dl (Frith, 1980) . &%ever, children by age six have 

generally had a l o t  of practice using their visual processes to 

sequencing and the rules of pnxtmtion etc. are learned the role  of 

v i d  discriminatim in reading can proceed quite smothly. V i s u a l  

performance deficiencies in tests using reading related mterials 

(vellutino, 1975; Calfee, 1977) do not cCgrmDnly delineate poor f m  good 

readers. Qle may assume therefore ( as does Msner ) that  mst children 

by grade one have acquired the basic visual perceptual sk i l l s  necessary for 

reading. 

"The visual perceptual demands of the various approaches to teaching 
primary reading are relatively unccgnplicated and similar. A printed 
whole m r d  is no mre than the sum of its parts. Analysis of a printed 
mrd into the individual le t ters  that comprises that mrd is a 
straightforward, unambiguous task. Hence once the child has acquired 
the perceptual sk i l l s  needed t o  analyze the visual patterns of the 
manuscript alphabet, a s  presented in  an ordered array, he has also 
acquired the visual perceptual s k i l l s  needed to  profit  from reading 
instruction. " (Rosner, 1973, p.61) 

The demands placed on auditory perception in in i t i a l  reading are in contrast 

mre ccsnplex. 

"A spoken whole mrd is often somthing quite different than the 
sum of its individual parts; analysis of a spoken mrd  into its 
coBop0nent parts can create confusing situation... The teaching 
convention asserts, for example, that the word 'bat' can be analyzed 
directly into three separate phonemes. In actuality, of course, 
this is not so; one cannot vocalize the 'b' sound in isolation - 
it must be a c c w i e d  by a vow1 sound." (~osner, 1973, p. 61) 

Written language is not a direct mapping of spoken language. P h o n e i ~ ~  

cannot be physically abstracted f r m  the sound wave. Yet, m y  authorities 

believe that, in order to crack the written code of English language the 

beginning reader must develop awareness of the segmntation of speech 

(bz in  and Gleitmn, 1977; Ibsner, 1973; Savin, 1977; Calfee, Lhdamod  and 

Rozin and Gleitman, 1977 have related the acquisition of reading to 

the historical d e v e l o p a t  of our English writing system. They state that  

alphabetic sys tm evolved f r m  a series of different writing systems 

which began possibly as far back as 20,000 B.C. Early writing consisted of 

-1ic representation of whole ideas ( sernasicgraphy) then individual 
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~ r i i s  ( logogra~h~) then certain ( ~ p h y )  . 'Ihough not all cul- 

-s advanced to the alphabetic system it is true that no society ever 

• ’ r a n  alphabetic to  an earlier farm. A t  each stage the trend 

m s  toward decreasing the ntrmber of synkols in the script while as a 

consequence increasing the level of abstractim bebeen the written syrrbole 
and their maling. Rozin and Gleitmm assert that proponents of reading 

instructional mthods that deride explicit  instruction in decoding (ex. 

m, 1969; Smith, 1971) are calling far a return back to 'paleolithic 

msiographies ' .  RDzin and Gleitmm m t e r  that the alphabet is a useful 

invention and that h t  is needed instead is instruction in the phonological 

principle upon which Ehglish is based. m e  acknowledging that lack of 

phonemic awareness is not the only obstacle to reading acquisitim they 

assert that it is the mjor  barrier to initial progress in reading. 

mere is sca~le evidence to  support t h i s  v i e w .  

Imortance of ~honemic awareness to readincr develo~mnt: 

In a longitudinal study exploring the realtionships m n g  auditory 

blending ability, reading achievement, and IQ, Chdll, Rome11 and 

Blummtha l ,  1963, f o l l m d  forty children fm grade one to grade four. 

With I Q  held constant, auditory blending ability in grade one (as m a d  

by the R ~ m l l - C h a l l  blending test ) correlatid -64 with si lent reading 

ability in grade three. F'urthenrrore auditory blending abil i ty in grade 

one was not significantly related to I Q  (r = .03). HakRver, for grades 

2 to 4 there was a correlation of apprcocirnately .5 beheen blending abi l i ty  

and I Q  for each grade. For each grade auditory blending abil i ty a t  that 

grade correlated statist ically reliably with reading achievement. With 

age these correlations decreased sonewhat. A t  each grade auditory blending 

ability mst highly correlated with scores an the ~sw11-Chall Diagnostic 

Reading test of Word Analysis Skills. %us Chall e t .  al. concluded that 

blending abi l i ty  has a substantial relatiandup to reading achievemnt, 

especially to word recognition and ward analysis. Wtherm3re, they 

observed that  blending abi l i ty  increased with age far all children but 

that those with higher IQ's appeared to have mde greater gains. 

In 1971 mzin , Poritsky, and Sotsky =parted an interesting study 

where a group of nine grade ttm reading disabled children had been taught 
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in a short time to read Ehglish material written as thirty different 

w s e  characters. l[hese children in addition had damnstrated poor 

ability to blend and v t  phonemes. Rz in  et al. concluded that a 

major factor accounting for  the superior learning perforrrrance of these 

c;hildren w i t h  Chinese characters vs. the mglish alphabet was the fact 

that the Chinese system is logographic. The Chinese characters do not m p  

mm speech suunds hereas the English alphabet is largely based on such an 

mapping. As a result  of these findings RDzin e t  a1 .suggested 

that a syllabary approach to teaching reading may be more effective, 

m t a t i o n  of mrds into syllables being an easier task than phonemic 

segmentation . 
In 1972 RDsner swmarized the results of a series of studies designed 

validate an individualized perceptual sk i l l s  program intended for use 

jn kindergarten and as a r a  approach in la ter  grades. The program was 

founded on the belief that certain perceptual sk i l l s  are prerequisite to 

academic success. The f i r s t  step in the development of the curriculum 

was to identify those perceptual sk i l l s  that appear directly related to  
reading and arithmetic a t  the primary level. 

Academic achievement as measured by the Stanford Achievement Test 

was correlated with p e r f o m c e  on the msner designed Auditory Analysis 

*st @AT) and Visual Analysis test f r m  Gr .  1 - 6. AAT scores demnstra- 

ted a strong correlation w i t h  reading achievaknt in  a l l  grades ( f m  

.53 - .84 ) but highest in the earlier grades. Wsner reasoned that this  

was probably due to  the fact  that auditory analysis sk i l l s  are m r e  related 

to basic decoding ability &ich is the sk i l l  tapped by earlier reading 

achieverrrent tests. By testing a large nunber of different aged children 

and by analyzing the i t e m  responses msner scaled the relative difficulty 

of each of the AAT items. E'rm this he identified the c m n  t r a i t s  of 

those i t e m s  of similar difficulty and constructed a series of traininq 

procedures in which the training objectives m e  reasonably sequenced. 

Failure a t  a certain difficulty level of the AAT therefore results in 

placerent in the ~uditory Analysis Training program a t  a corresponding 

level of difficulty. In t w o  studies w i t h  beginning grade one children 

it was dermnstrated that, for  those children showing substandard auditory 

analysis skil ls ,  auditory analysis training resulted in significantly 

better reading achiewmnt then a control group that did not receive 



sirnips training. The controls bere relatively equal to the acperixmtal 

vp in IQ and AAT scores. In 1974, Fosner provided evidence that auditory 

a d y s i s  s k i l l s  can be taught to four year old prereaders •’ran an inner 

city neighbourhood. mver, the effects of the training on readiag 

,&ieverrwt in la ter  grades was not assessed. 

Goldstein in 1976 did a study where four year olds were taught to 

read via tm different methods. Qle stressed mrd analysis w h i l e  t k  other 

did not. The  contol group used the same reader but instead were t a q h t  

letter narrres rather than sounds. They did not read the stories theselves 

bt m e  read the stories by the experimenter. It was found that reading 

achie-t w i t h  IQ statist ically controlled, was reliably higher 

for the group trained via wrd  analysis. Furthermore synthesis tasks 

m e  easier than phonemic segmntation. Results frm regression analysis 

showed that phonemic segnwtation and synthesis abi l i ty  w e  famd to 

correlate reliably with later reading achievaerit even a f t e r  partialing 

out the influence of IQ. IQ alone accounted for a b u t  34% of the vzriance 

in  reading achievemnt but phonemic andlysis/synthesis ab i l i ty  c~~ltributed 

an additional 32% t o  the explainable variance in reading achievenmt. 

?he sequential devel-t of phonemic awareness: 

Calfee, Lindamood and L i n M  (1973) conducted an investigation into 

the relationship betwen phonetic-segrrentation abi l i ty  and reading- 

spelling achieverent in grade K to grade 12. The test used was the 

Lindarood Auditory Conceptualization t e s t  in which the student is asked 

to arranged colored blocks to represent sound sequences that-are discrete 

units (ex. The sequence s-b-n ) or integrated mrd like uni ts  (ex. 

'ips' ) . The resul ts  showd that al l  students had mastered discrete un i t s  

by grade 5. Prior to  grade 5 poor readers had perforrred less well than 

good readers on discrete units. A l l  students found that the integrated 

units w e  significantly better for the good readers. Performarroe 

on the LindarrPod test and the WRAT correlated a t  each grade level to a -70 

or higher degree. N o t  surprisingly the authors suggested that b- upan 

these findings m r e  attention should be paid to the devel-t of 

logical s k i l l s  in the early grades and that schools should continue 

teaching the.- ski l l s  until. a l l  students master them (regardless of grade). 

?his contrasts with the present practice of dropping training in mrd 

attack skills past grade six ( i f  not sooner). 



II-I 1974, Li?x.rmm and EhadaeiLer showed that, though abi l i ty  in both 

~ l l a b l e  and phon- -etim -eased w i t h  grade level, word analysis 

into phonemes was significantly harder and perfected la te r  than word analy- 

sis into syllables. task, used required preschool through grade me 

children to tap out the rnmvber of m t s  in spoken utterances. NO 

atten@ t o  relate segmntation ability to reading achievemnt was mde. 

In 1975 Roberts assessed analysis and blending of spoken phonems 

in 40 five and six year olds. Er results indicated that in  order of 

increasing difficulty oral  blending ability preceded oral phonem analysis 

tjhich preceded the abi l i ty  to deade the printed word. Mberts suggested 

that reading teachers should begin by teaching the easier sk i l l s  of phonm 

synthesis then analysis before pmceeding to teaching children to decode 

visual s t imuli i .  

Fax and Routh (1975) also studied the develogmntal progression of 

f i f ty  children aged 3 - 7 in analyzing spoken language. 'Iheir task can- 

sisted of stinailating the child f i r s t  to repeat spaken sentences, then to 

divide these sentences into words. the mrds into syllables, and f Snally 

syllables into p h o n a s .  The effects of age on the various types of 

segmentation =re examined by m of a d t i v a r i a t e  analysis of variance. 

They found that phonem segementatim ms the mst difficult  type of 

segnwtation for the children a t  all ages but 'that this  sk i l l  inproved 

w i t h  age. Phonere segrrrentation ability was also found t o  correlate a t  

.38 w i t h  PrmT IQ. It also correlated a t  .50 w i t h  reading recognition and 

a t  .37 with reading cconprehensim as masured by the Peabody Individual 

Achievement test. PmPT I Q  correlated .56 with reading recognition and 

.43 with reading carprehension. Ihever, there was no at-t to determine 

the relationship of phonemic se~prrentation abil i ty to reading while con- 

trolling for the influence of IQ. 

In  1976 Fox and Routh did a follaw up study *ere the effec tsof  

phonic blend training on m r d  decoduq wre cc~npared in tw groups of 

four year old children. Che g r w p  w proficient a t  segmenting syllables 

into individual p h m s  while the other was not. Results shuwd that  

the group that was poor a t  phonemic -tation did not benefit fran 

Phonic blend training wfiile the other group did. 'Ihis suggests that in 

order for training in phonemic syntksis to transfer to inproved mrd 



deooding a child must f i r s t  possess a certain minimrm phonetic segmmtation 

meir conclusion contradicts Mbert's (1975) suggestion that 

~c synthesis training should precede phonemic segrrvtntation training. 

additional theory as to  vhy phonemic -tation abi l i ty  is a key 

factor in reading achievenent : 

Conrad, Mattingly and Savin (1972) as wll as Liberman e t  al. (1977) 

have suggested that the reason why reading ability is strongly related 

to phonemic segmntation ability is because short t e r m  memry operates 

best when based upon a phonetic code. Liberman e t  a1 . report a study where 

the ability to recall phonetically confusable vs. phonetically nonconfusable 

letter strings was compared betwen superior and inferior readers. 

-1 was measured under both an izrrmediate and a delay condition. It 

was found that the delay significantly detracted from the superior readers 

performance vs. the inferior readers p e r f o m c e .  In addition the superior 

rea2e.r~ while out performing the inferior readers on inmediate recall were 

dlrrost indistinguishable •’ram them on delayed recall of phonetically 

confusable letter strings. They wre still superior on nonconfusable 

strings though. The authors concluded from this  that  the superior readers 

wsm using a phonetic code in SIM. Germne to this  belief is the fact  

that mrk with deaf children has implied that nonspeech STM codes are less 

efficient. Mreover, there is evidence that profoundly deaf children have 

great difficulty in learning to read (Conrad, 1972) . 

Criticisms against the view that phonemic awareness is cr i t ica l  t o  reading 

achieverent r 

Since most of the research to  date has been correlational Ekri (1979) 

has argued that rather than viewing phonemic awareness as  a prerequisite 

for learning to read one could regard it as a consequence of learning to 

m d .  She c i tes  Goldsteins study (1976) as the only one to test this 

possibility. She noted that his results indicated that, while the ini t ia l ly  

m t i n g  children scored best in later reading measures the nonsegrrrenters 

still did make same progress in reading. She asserts that  in order to 

Properly test the hypothesis that phonetic segmentation is prerequisite 

to reading acquisition one needs to select prereaders who are not able to 



segment, assign them randcanly to experimental and control groups, teach 

the wimental group t o  segment, then pravide reading instruction to 

ma p u p s  and ccanpare their  progress. Ehri suspects that rather than 

befig a prerequisite to learning to  read phonemic segmentation abil i ty is 

instead a facilitator in reading progress. &i's point is a good one 

(*son, 198i). Wsearchers my be overestirmting the lnportance of 

awareness i f  they claim that without it reading sk i l l  cannot 

develop. H o b e v e r ,  the fact that s m  studies have shown it to reliably 

reading success and t o  respond we11 t o  training with reliable 

transfer t o  improved reading is encouraging. 

r-annill and Iarsen (1974) reviewed 33 correlational studies comparing 

performance on various types of auditory perceptual tes ts  with reading 

achieverrutnt. They categorized the studies into 5 types; those masuring 

auditory-visual intqration, sound blending, auditory remry, auditory 

discrimination-phonemic and nonphonemic. These five types were further 

partitioned into those where IQ had been controlled and those where 

it had not. They then averaged al l  the correlation coefficients reported 

within each study to ccme up w i t h  a median correlation coefficient. mei r  

results indicated that where IQ had been controlled none of the median 'r's 

viere important. In studies where IQ had not been controlled, only sound 

blending and phonemic discrimination were s ighficant  yet l o w  ( ie  . rtledian 

r = .40 and .32 respectively). HarrPnill and Larsen therefore concluded 

that after IQ has been taken into account auditory ski l ls  predict l i t t l e  

variance in reading. 

Certainly the question these reviewers have raised mrits sxm 

consideration. ?heir mthod of evaluating the issue is surely inadequate 

howver as such indiscriminate lumping together of 'r' values based 

0x1 a wide variety of measures and research designs is bound to wash out 

Valuable information. For th is  reason Richardson (1977) made a m r e  

detailed review of j u s t  one aspect of auditory perception and how it relates 

to reading a c h i e m t .  m e  conclusion fran this  review was that blending 

ability has den-onstrated important predictive correlations of betmen .30 

and .50 with la ter  reading achiewmnt and concurrent correlations of 

.40 and .60. Blending abil i ty was found to be significantly 

related t o  IQ. Hatever, the few studies controlling for IQ found that 
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blending ability still demnstrated a lesser but yet inportant correlation 

reading achie-t. Finally, one mst remember that Hanmill and 
=sen's review was published in 1974, thus missing EKXE of the mst 

i / l m t i n g  mrk in this area. 



p& 2: Ihe relatimship k m  binocular efficiency and readin9 - 
achievement. 

mst authorities readily agree that gross binocular errors resulting 

in profound image canfusion (ex. continual diplopia) can, by their 

distractive nature, lead to attentional problems. a e  influence of less 

obvious binocular deficiencies (ie. a n i m t r a p i a s ,  convergence dificiency 

etc. ) hobever, is not as w e l l  understood. Similarly it is generally 

agreed that the effort  required to  o v e r m  lo- grade binocular deficien- 

cies can lead to disruptive %-strain. 'Ihe net influence of such eye- 

strain on the individual's a-c performance, however, is debatable. 

'Ihe preceding ambiguities have led to conflicting statenrents in the 

literature by the tm eye care specialties of optatetry and o p h ~ l ~ .  

@tcpuetry usually supports the position that binocular deficiencies are an 
inportant factm in the poor learning perforrmnce of a significant nmber of 

children W e  ophthalnrolcgy traditionally downplays the role (Dreby, 1979; 

Flax, 1972, Martin, 1971) . Ocsltingent t o  optametry ' s position is their 

emphasis on the merit of visual training programs for poor academic achievers 

how also denonstrate visual deficiencies. However ,  tm reviews of the vision 

therapy l i terature have concluded that s t a t m t s  regarding the efficacy 

of vision therapy mst be tentative a t  best (pierce, 1977; Keogh, 1974). 

Both authors lament the serious mthocblogical maknesses that plague mst 

of the few studies in this area. 

"In light of the vision training programs directed a t  
learning disabled children, and especially considering the controversy 
these programs have aroused, the sparseness and inadequacy of the 
research l i terature on this topic is suprising. For the mst part 
the studies are characterized by lack of controls, small numkr of 
cases, confused methods, madequate s ta t is t ical  techniques, and over- 
interpretation and overgeneralization of the findings. Interpretations 
often appear to be accepted as fact, thereby beccaning assurrrptions upon 
wfiich remedial a c t i m s  are taken. (Keogh, 1974, p.42) 

The following are studies Which exenpllfy sane of the inadequacies 

Keogh lists. Friedmm's (19671 study and Birnbaum and Bimbaum's (1968) 

sbdy typify the methodological problems of inadequate cantrol and data ana- 

lysis. Evans, 3%- and Hodgems (1976) study indicates haw inadequate 

definition restr ic ts  interpretation and generalization. -roper subject 

selection invalidates Skman's ( 1973 ) findings 



mi- i n  1967 exposed 31 bays in a remedial reading class to a 

training program lasting six mnths. The techniques emplayed 

-centrated on ocular mtor efficiency. F'riedmn did not describe h i s  

-le characterisitics adequately. H e  did not, f o r  example, state wfiat 

,is& deficiencies, i f  any, existed i n  the first place. He  did not use 

a control group and he did not submit h i s  data to s t a t i s t i c a l  analysis. He 

*rely stated that over the s ix  mnth period the boys made bet- 1.7 

and 2.2 years gain in reading as  ca rpred  to the average class -rove- 

mt of 1.6 years. He  further asserted that  improvemmt in  various be- 

haviors was also noted by the s ta f f .  Such vagueness in reporting and 

analysis seriously undermines the value of t h i s  study. 

Birnbaum and Birnbaum (1968) conducted a study here oral  reading rate 

and errors e r e  compared for each subject under a binocular condition vs. 

a uniocular condition. The authors reasoned that poorer readincj under 

the binocular condition vs. the uniocular condition muld implicate 

binocular deficiency as the cause of the poorer reading. The study 

assessed the perfomance of 15 grade four good readers and 32 grade t m  

p r  readers. To correct for effects  due to order of presentation, half 

the sample received uniocular condition f i r s t  with the other half receiving 

the reverse. Order of presentation proved to be a significant factor 

confounding the results  ie.  the children generally did better  under the 

second condition. In addition, the results s h w d  that the highest 

percentage of binocular inefficiency problems was found in the best 

reading group. No s ta t i s t i ca l  analysis was done howver. Also the authors 

gave no operational definition of binocular efficiency. As a resul t  

Birnbaum's conclusion tha t  a significant number of children are 

reading a t  a l ess  eff icient  level binocularly than uniocularly " must be 

regarded w i t h   son^ skepticiesm. 

Evans, Efron and Hodge (1976) fcund a s t a t i s t i ca l ly  rel iably higher 

incidence of l a te ra l  phoria conditions in a learning disabled group vs. 

normdl achievers. Unfortuately the authors did not define la te ra l  phoria 

condition ie. surely they are not suggestintj +at the presence of any 

degree of phoria w i l l  cause eyestrain. If not then what was their c r i t e r i a  

in delineating acceptable vs . unacceptable phor ia? 



serman (1973) reported a higher than average incidence (as cc~npared 

& minda Study norms (1959) ) of binocular deficiency in a group of 

50 learning disabled children. This sanple was chosen hawever f r m  ammg 

learning disabled children who had been referred to optaetrists in the 

first place. No wmder they revealed a high number of visual disorders. 

while the claims emrging from the forgoing studies can be viewed 

,some suspicim the results of the following studies merit further 

consideration . 
-ll , Grmt and McKeown (1980) found that mst s tat ic  viewing 

tests did not differentiate betwen poor and good readers. Stereopsis 

was the exception. Unfortunately Bedm11 e t  al. did not state their 

operational definition for acceptable p e r f o m c e  on the various s ta t ic  

tests. Binocular p e r f o m c e  on a dynamic viewing test, huwever, did 

demonstrate a high significance in relation t o  reading difficulty. The 

problem with the d . c  t e s t  they constructed though is that examiner 

j u d g m t s  wre necessarily highly subjective in nature. Nevertheless 

Bedwl1 e t  dl. reported interrater re l iabi l i ty  coefficients of betwen 

.655 and .853. 'IZE dynamic test consisted of videotaping each child while 

reading then having trained examiners judge the children's visual behavior 

according t o  a cri terion . The film was judged without sound so that the 

examiners could not be biased by knowledge of the subject's reading ability. 

Bsults shoved that the poorer readers displayed a significantly greater 

number of ancandlaus visual behaviors than did the good readers. 

-11 et al, suggest that visual deficiencies affecthg reading 

p e r f o m c e  are best revealed under test conditions *ich reflect the 

dynamic nature of the reading act. They point out that mst routine 

visual tests nrerely assess a subject's visual s k i l l  over a brief t h ~  period 

whereas readmg in contrast demands a sustained amxlnt of visual effort.  

Qle problem w i t h  Bedwell et a l .  I s  rationale h m v e r  is that the types of 

visual behaviors they observed (ie. facial  stress, head tilts etc. could 

Possibly have resulted fram the child's struggles with the reading mterial 

rather than ha- been the cause of it. This possibility is not addressed 

by the researchers. 

Unl&e Bedwell et  al. , (1980) , Norn, Rindziunski and Skydsgaard's 

(1969) study supplied clear operatbml definitions for each variable. 



117 dyslectic children m e  ccarrpared on various visual 11~as~re8 to 117 

child- apparently matched for age, IQ and sex. The dyslectics 

had a reliably higher incidence of unacceptable phoria (ie.) 6 exo or  

7 4 eso or ) 1 hyper). Howsuer  none of the other -em (ex. anplitude 

of acccIlrmDdati~n, NPC, fusional reserves ) discriminated be- the m 

groups- 
-s in 1959 wrote that in his  experience anis~rrretropia occurred in 

only 6% of the norm1 population yet occurred in 13% of reading failures. 

also cited studies by other o p h t h ~ l o g i s t s  that shaJled 45% - 48% 

of poor readers to  have binocular incoordination of significance. 

m t i o ~ ~ l l y  he stated that cases of hypermtropia of me diopter or mre 
m e d  in 43% of reading failures yet only 12% of unsel- school 

aildren . Unfortunately no data was presented to support these figures. 

In 1964 Eames carried out an interesting study here he ccanpared the 

reading achie-t of 25 anisomtropic children to a mntrcl group of 

25 children w i t h  balanced refractive conditions. The children's average 

age was nine and a half, their average IQ was 108 and they h e r e  all  fram 

the m school. Ini t ia l ly  the anisometropic group presmtd a mdian 

reading age that was one year belaw that of the controls. ~breover the 

ini t ia l  mdian reading age of the poor readers in  the contrcl gmup was 

nine years while the anisa&ropic poor readeis in i t i a l ly  had a median 

reading age of seven years nine mnths. Six mnths f o l l o w h ~  correction, 

the anismetropic group achieved the sam rredian reading age as  the controls. 

F u r t h m r e  while the poor readers in the control group had hproved by 

m y  one mnth the poor readers in the treatment group had inproved by 

nine mnths. 

l%ms concluded that correction of the anisametrapis permitted a 

~ m k r  of the children to better achieve their  potential. W alw 

suggested that since the reading failures in the control group mde 

l i t t l e  improvement af ter  correction, the causes of their  failure mst haw 

been mst ly  non-ocular. mfortunately Eames neglected to note whether 

the children had different teachers though he states that ' t h y  were a l l  

receiving the sane instruction' . He also failed to report muns and stan- 

dard deviations for the children's ages, IQ's and reading perfon-. 

b m ,  no statistical analyses of his  data bere r e p ~ t ~ d .  



~n 1970 Wilson and Wid conducted a 

3 - 5 children in the high and law 
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thorough vision screening of 

quartiles of reading performme 

in t m  schools. Chi Square analysis of the results shaed a statist ically 

=liably higher in~idmce of poor performance in the poor reader group on 

the following binocular tests only : stereopsis and ocular pursuits as  

wll as  horizontal fixations. 

Wber (1980) ccpnpared 25 poor academic achievers to 25 top achievers 

grade 2 - 5 on t w o  masures of visudl function. One was the near 

point of convergence test a d  the other was Heinsen's Pursuit, Centering 

and Alignment %Test. Weber reported s tat is t ical ly  reliably higher incidence 

of visual deficiency an botk xreasures in the poor achiever group. 

This review  illustrate,^ sarne of the important n&hodological problems 

associated w i t h  the enpirid evidence to date. Nevertheless the better 

studies do provide s c a ~ ~ t  valcable informtion. Same of them suggest that 

dynamic visual tasks are mre discriminatory between good and poor readers 

(~e&11 e t  al- 1969; W i l =  and Wold , 1970) . Yet, a number of them still 

found certain s t a t i c  viewinq tests to  be of importance (Earnes, 1964; 

*, 1980; Norn et al., 1964). 

Statemnt of the Hypotheses 

This study was concerned with auditory arialysis s k i l l s  and binocular 

efficiency in so far as  they relate t o  reading achievarmt. 

-thesis one states tha t  a rmltiple regression analysis with mcah- 

lary achie-t as the &-?dent variable and IQ and Auditory Analysis 

%st scores as the inde-t variables, w i l l  demnstrate that a statistic- 

ally reliable amnmt of the explainable variance in  vocabulary ~~~~~t 
w i l l  be accounted for by auditory analysis scores even after the influence 

Of IQ has been taken into cansideraticm. 

Hypothesis tw9 states tiat a reliably higher incidence of binocular 

deficiency w i l l  exist  i n  a group of poor readers ~ s u s  a group of 

9ood readers of s a m  age, IQ and socioeconanic background. No interaction 

the binocular deficiency and auditory analysis variables was 

~ o s G a t e d  because the research to date has not suggested any such link. 

The Test of Auditory Analysis Skills (TAAS) designed by Msner was 

in the study. It is very straight forward, easy to  administer and 



because it leads to positive re~nedial steps which are themselves 

la id  out (Rosier, 1975). Several notable authorities have favorably 

mviewd Rosner ' s testing and training program (Gibson and Levin, 1975 ; 

Williams, 1977; Mzin and Gleitman, 1977; Fbx and Routh, 1975). 'Ihe TA?G 

is @so currently in wide use by Optcanetrists involved in  the learning 

disabilities area. 

The binocular tests used w e  chosen so as to  enconpass the con-plete 

spectrum of binocularity ie. refractive imbalance, muscle imbalance, 

acccaranodative insufficiency and ocular pursuit ability. lhough these tes t s  

are a l l  opiawtric, variations of them can be performed by properly 

trained paraprofessionals or teachers and as such could form a part of a 
school vision screening t e s t  battery. 



subject Selection 

The Gates MacGinitie Reading Test Primq B was given t o  four grade 

two classroams f r m  tvm schools in the lower middle class d is t r ic t  appro- 

ximtely 40 miles fran Vancouver. F'rm the in i t ia l  104 students 68 who 

mt  the following cr i te r ia  =re chosen: 

a) had an average PPVT I Q  betmen 90 - 109. 

b) had no history of emtional disturbance, speech or hearing defects 

as detemxined by teacher questionnaire. 

c) had obtained a total reading score of less than or equal to a grade 

equivalence of 2.5 or greater than or equal t o  a grade equivalence of 

2.8. In addition a srrall number of extremely high or l o w  scoring sub- 

jects mre not included. Children who scored > - 2.8 were operationally 

defined a s  good readers and children who scored4 - 2.5 e r e  defined as  

poor readers. 

The Peabody Picture Vocabulary Test 

The PPVT. is a widely used verbal abil i ty measure that can be used 

as an indicator of intelligence. It is acknowledged t o  have acceptable 

validity coefficients in catprison w i t h  other recognized intelligence 

tests that rely on verbal abil i ty (PPVT, 1965). The t e s t  consists of the 

subject selecting one picture from a group of four to represent a mrd 

spoken by the examiner ( m d i x  1) . 

The Gates MacGinitie Reading Wst (Canadian Edition, 1978) - Primary B 

The Gates-MacGinitie Wding tests are a series of group aibnhistered 

reading tes t s  designed t o  masure individual and group reading achievenwt 

frcan Kindqarten through grade 12. Primary B is designed for use in thc. 

second grade. The test consists of t m  parts: Vocabulary and Camprehension. 

The i t e m s  in  the vocabulary section require the child to select f r m  a list 

of four mrds the one mrd ~ i c h  best goes with the given picture. The 



im in the ccanprehension 

19. 

section require the child to select fran a list 

of four sentences or paragraphs the one which goes best with the given 

picture. The K-R20 reliability coefficients as reprted in the rmual  

m g e  frcan 0.85 - 0.94 for the Vocabulary sections of the series and fran 

0 -85 - 0.92 for the Ccrmprehension sections of the series. 

The Auditory Analysis Test (Appendix 2) 

The AAT was developed in 1972 by J. Rosner as a part of an extensive 

study done a t  the Learning Research and D e v e l o p t  Center, University 

of Pittsburgh. ?"ne original tes t  consisted of 40 items. Each item required 

the subject t o  repeat a mrd spoken by the tester but w i t h  specific 

phonen~ (s) deleted. For exanple : 

Tester: "Say meat; now say it again, but don't say the 'm' sound." 

The i t e m s  start out with simple syllable deletion progressing in 

difficulty to deletion of part of a consonant blend. The AAT was 

developed because the author found that with the exception of Chall's 

phoneme blending test ,  

". . . most auditory perception tests mre primarily concerned with 
hearing acuity or, a t  best, discrimination skills (We-, 1958; 
Murphy and Durell, 1949; S W ,  1969). These tests usually require 
responses limited t o  'yes-nol,'same-different' or the like. Such 
responses provide a minimum of information corceming the processes 
used t o  produce the assessed behaviors.", (Rosner, 1971, p.40) 

Furthemre, the AAT was designed to be used in cmjunction with the 

Auditory Analysis Training program developed by the authors to teach those 

ski l ls  used in analyzing spaken wrds into their  ccnpo~lent parts. 

Studies by the authors have shown that there is a high correlation 

betmen AAT and language arts achieverent (with IQ held constant) 

particularly for grades 2 - 5 (ie. 0.5, p .01; Rosner, 1971; 1971, 1973). 

?he Auditory Analysis Training program has also been sham to  effectively 

M c h  Auditory Analysis Skills t o  prereaders (Rosner, 1974a). Cme study 

(bsner,  1971) has also shown that inclusion of Auditnry Analysis training 

in a grade one reading program resulted in stat is t ical ly  reliably better 

reading achiev-t for those children vho received the training and whose 

enteking Auditory Analysis ski l ls  had been substandard. 

In 1975 msner published a revised =st of Auditary Analysis Skills 

in his  book Helping Children Overc0~1~3 m i n q  Difficulties. This test 



asisted of 3 3  i t e m s  and it is this test that is cxmmnly used by 

aptcanetrists, parents and educators (see 2) . Therefore the shorter 

qyw5 was enployed i n  this study. 'Ihe administration and scaring procedure 

folluwed was the one aArised by Rosner and is given in &qendbc 2. 

Binocular Skills  'Ests 

refractive inbalance - This refers to  the optical status of each eye 

relative to  the other. It was determined by s t a t i c  retinoscopy w i t h  

trial lenses and fkarne, 

anplitude of accamnodation - This was determined by the standard mi- 
ccular push-up mtbd using .37M numbers on an ophthalmic near card. 

Acccmmdation can be thought of as focussing abil i ty.  

fusional reserves ( 4 h . )  - %is was masured using polarised vectograms. 

This test caprises tm photographs that are superbposed and vie@ 

through polarised glasses such that one &oto is seen by anly one 

eye while the otheC photo is visible solely to  the other eye. T h e  

eyes' ab i l i ty  to  ciiverge and converge relative to one another and 

still see a single scene in  depth can be assessed by mving the 

vectograms out or in until  double vision results. 

near point of convergexy - ?his was determined using a .50M le t ter  'E' 

on a white pinhead. break and reco- points are determined 

objectively by noting &en the subject's eyes seize and resume 

binocular trackin? of the target as it is brought toward the bridge 

of the mse. 

stereopsis- Ws w a s  msured with the Titmus Stereofly test a t  40a.  

net dynamic retinoscopy - This was p e r f o d  using a trial lens set with 

the subject f ixatng a . SOM black le t te r  E on white a t  40cm. 

phorias and tropias (40an) - This  was evaluated objectively using the Cwer 

tes t  w i t h  loose prisms while the subject fixated a taryet d40  cm. 

hinsen's Pursuit Test ?arts I and I1 - This tests ocular pxrsuit abil i ty 

a t  the 40 cm. via,zng distance under tw conditions. 

Part I - The tester slowly mves a .50M le t t e r  target 30 - 50 cm. 

in front of the child ir, five cFrcular rotations approximately 30 - 50 

Cm. in diamter. Durinil this  t h e  the exarniner determines &ether or not 

colly the eyes follow t h ~  target or whether the head and body follaw the 



target. If  there is head mxrertlent the child is asked to hold still and ~ 

is noted. 
part 11 - This is the sam as  Part I w i t h  the added task of asking the 

child the foil-g simple questions only one: 

1. What is yaur name? 3. What is 1 + l ?  
2. What is yaur teacheri s name? 5. lhat is 2 + 2 3 
3. What is the name of your school? 

me examiner observes whether the child can separate 'centeringg (ie. 

at he is listening t o  and thinking about ) •’ram alignment (ie. Wt he is 

looking a t ) .  

procedure 

All 68 subjects wre tested on the Gates-bhcGinitie Readmg test, the 

pleabody Picture Vocabulary Test (PPVT), the lkst of Auditory Analysis Skill 

(TAAS) and the binocular ski l ls  tes t  battery. ?he PPW, TAAS and binocular 

ski l ls  tes t s  were administered individually by the investigator to  the sub- 

jects in a private roam. In order not to tire the children excessively the 

PPVT was given a t  one s i t t ing with the auditory and binocular sk i l l s  tests 

given a t  another on a different day. A l l  testing took place betseen mid 

April and mid May, 1981. 

To t e s t  hypothesis I a regression analysis was p e r f o d  using the 

Vocabulary Scores on the Gates - MacGinitie -ding test  as  the dependent 

masure. The tm independent variables w e  IQ (as measured by the PPW) 

and the Test of Auditory Analysis Skill (TAAS) scores. I Q  scores here 

entered in Step one of the analysis in order to statist ically control for 

the influence of I Q  in the relationship between auditory analysis s k i l l  

and vtxabulary achievement. 

Tb test hypothesis I1 , i n  keeping with the methods used by other 

researchers, the scores on the individual binocular s k i l l s  tests -re 

reduced to a dichotmy of acceptable or unacceptable performnce (see 

operational definitions to follaw) . A phi coefficient procedure ( m i e  

and )Feath, 1959) was used to test the difference in  incidence between thc 
/ 

good and poor reader groups of deficiency in each binocular skil l .  For 

df = 1 stat is t ical  re l iabi l i ty  a t  the 1% and 5% probability levels the 



ph i coefficient must be greater than or  equal to . 31  and .2A- respectively. 

Based on the  standards set by previous researchers (Peters et a l e ,  1959; 

e l l  et  a1.,1980; Weber, 1980) unacceptable performance on each of the 

binocular skills tests was judged as follows: 

refractive imbalance - 1.00 D.S. or Cylinder o r  greater 

lateral  and ver t ical  phoria (40cm.) - any tropia 

- esophoria of 6 %r mre 
P - exophoria of 10  or  m r e  

-hyprphoria of 2' o r  mre 

stereopsis - 50" o r  less 

near point of convergence - break/recovery of 20cm./25cm. or  poorer 

positive and negative fusion ab i l i t y  - positive fusion of 8 * or  less 

- negative fusion of 6 A or  less 

amplitude of accommdation - 6.00 D. o r  less 

net dynamic retinoscopy - +1.50 o r  poorer 

Heinsen's ocular pursuit test - Part I, those children with inadequate 

performance could not autamatically track the target  with steady, 

regular eye m v m t s .  

Part I1 , those children w i t h  inadequate performance could not 

mintain fixation on the target  while a n w r i n g  simple questions. 



RESULTS AND DISCUSSION 

me multiple regression analysis examined the following relationship: 

y ' (predicted vocabulary scores) =a + b ,X,  (IQ) +b, S2 (auditory analysis skill) 

Simple correlations artlong the three var iables  s h m e d  that the  T e s t  of 

Auditory Analysis Sk i l l  and IQ had a r e l a t i ve ly  lni correlat ion,  r =.23 

(see Table 2)  . Vocabulary and I Q  had a c o r r e l a t i m  of . 4 1  and Vocabulary 

and Tes t  of Auditory Analysis Sk i l l  had the highest simple correlat ion 

of r = .63. One should note that  the se lec t ion  cf subjects  from a restric- 

t ed  IQ range may have attenuated the cor re la t ion  &tween I Q  and vocabulary. 

Regression a n d y s i s  showed that ,  a f t e r  the influe- of I Q  was taken into 

consideration, the T e s t  of Auditory Analysis Skill scores contributed an 

additional 31% t o  the explainable variance in t ~ ~ & i l a r y  scores (Table 4 )  . 
Together they explained 47.4% of the variance in l ~ a d i n g  scores. me b 

migh t  for both IQ and the Test of Auditory Amlysis  Sk i l l  yielded F ra t ios  

significant a t  p(~l  (Table 3 ) .  This tells u s  &t both these variables add- 

ed s t a t i s t i c a l l y  rel iably t o  the predict ion of  t ' o c ~ u l a r y  scores. Test of 

Auditory Analysis Sk i l l  scores wre the rrrost siqnificant of the t w  haever .  

The F ' s in  the RZ s m  table (Table 4 ) shod th;it the regression equation 

a t  s tep 1 and a t  s tep  2 rel iably predicted vocabulary scores fo r  this sample. 

One should be aware of the l imi t s  of multiplc regression analysis. 

Regression coeff icients  often w i l l  change w i t 5  d i f ferent  samples. They 
can have large standard er rors  and can vary w i t h  cLfferent numbers of 

independent variables. To minimize this problan K9rlinger and Pedhauzer 

(1973) advise using sample s izes  of no less thm 130 and t o  use independent 

variables w i t h  l o w  intercorrelations. ?he szqglt in t h i s  study numbered 

68. The intercorrelation between I Q  and ?rest of mdi to ry  Analysis Skill 

(TAX) however was low a t  .23. 

A s  is t radi t ional ly  done both in research and c l in ica l ly  i n  the oph- 

thehdc f ie ld ,  each of the visual masures  was re,iuced t o  a d icho tcq  

(Unacceptable, acceptable). A s  such each was in,!lvidually analyzed in 

relat ion t o  the reading s ta tus  of the subjects (qcd reader, poor 



SAMPLE CHARA-CS : MEANS AND STANDARD DENIATIONS FOR ALL WBUHXS 

OFTHETOTAL- 

MEAN S.D. 

vocabulary 26.88 9.94 

T e s t  of Auditory 
Analysis Skill (?IAAS) 9 74 

NOTE: sample size = 68 



l N l E K O ~ O N S  BE;TWEEN TEST SCORES ON VOCABULAW (GATES MacGINITIE),  

IQ (PPVT) AND TEST OF AUDITORY ANALYSIS SKILL ('IIAAS) 

TAAS .63* .23 1.00 

WE:  sanple s ize  = 68 
* p <  .01 



FEGRESSION COEFFICIENTS AND TESTS OF SIGNIFICANCE OBTAINED ON THE 

I Q  (PPVT) AND TEST OF AUDITOHY ANALYSIS SKILLI (TAAS) 

b refers t o  the regressim might yielded by the regressim 
analysis ie. y' = a + blXl (IQ) + b,Z; (Tes t  of Auditory Analysis 
Ski l l ) .  

F statistics here refer t o  the s ta t i s t ica l  re l iabi l i ty  of the 
regression coefficients. 



SUMMARY 

R2 change F 

F statistics here refer to the statistical reliability of the 
regression equation at each step in the analysis. 



reader). Differences in incidence of deficiencies beheen the tm reader 

groups w a s  assessed by a phi coefficient procedure. Table 6 shows that of 

the eight visual tests only stereo acuity discriminated reliably between the 

good and poor readers. 

Why did only one of the eight visual tests discriminate between good 

and poor readers? Several reasons present themselves. 

This q l e  of children my have been too small to  sufficiently tap 

that  segmnt of the student population troubled by binocular disturbances. 

A better way to judge the effect of binocular deficiency on reading perfor- 

mance might have been t o  choose a group of prereaders all of whom have 

binocular problems and corrpare their  reading developrent t o  a control 

group without binocular a n d i e s .  Eames did approximately this in his 

1964 anixmetrapia study and netted positive findings. 

Also, like mst of the research in th i s  area, this  study did not 

examine the possibility of an aptitude treatment interaction bebeen 

binocular efficiency and a variable like intelligence for example. Pierce 

(1977) w a s  one of the f i r s t  o p t m t r i s t s  t o  discuss the serious need for 

a mdel which takes into account the adaptive abi l i t ies  and tolerance 

levels of the individual. F u r t h m r e  it is we11 known clinically that 

a visual deficiency which for one person results in severely debilitating 

performance my have seemingly no effect on another ' s performance. 

Flhat attributes enable one individual t o  handle this  anarraly and the other 

not is a perplexing question which must be addressed i n  future research. 

It is also possible, as -11 e t  al. (1980) suspected, that s ta t ic  

visual t e s t s  miss binocular anamlies of a lesser yet still *ding nature. 

Fusion and accoarmodative ability are dependent upon muscle performance. 

Mscles can fatigue. Dynamic tes t s  which muld demand a t  least  a minute 

or m r e  of sustained visual effort could conceivably reveal waknesses that 

are normlly missed when only a brief muscular effort  is required. The 

only subtest which proved to be significant (ie. stereoacuity) required the 

longest visual fixation. In addition stereoacuity tests tap m r e  than 

one facet of visual function. Muscle coordination, accoarmodative ability 

and refractive imbalances can a l l  affect stereoacuity. The reading act 

for beginners requires sustained visual concentration on the printed page. 



MEANS AND STANDARD DEVIATIONS FOR THE READING AND IQ SCORES OF THE COOD 

AND POOR READERS 

Good readers 
(n = 30) 

T o t a l  -ding Score 
(Gates M a h i t i e )  

Poor readers 
(n = 38) 38.37** 10.3 

NOTE: *corresponds to grade equivalency of 3.6 
**corresponds to grade equivalency of 2.13 



TABLE 6 

SUMMARY OF PHI OEFFICIENTS FOR THE EIGHT VISUAL SUBTESTS [%fraction (l), 

m c  Retinoscopy (2) , Amplitude of ~ccomm;>dation (3) , Near ~ h o r i a  (4)  , 
Near Point of Convergence (5) , Stereoacuity (6 1 , Fusion (7 ) Heinsens 

Ocular Persuit Test (8) 1 

VISUAL SUBTESTS 

1 2 3 4 5 6 7 8 

Phi .02 .15 -2 .03 .11 .33** .13 .09 

NOTE: ** significant a t  p.01 
phi not calculable 





INDIVIDUAI, PHI MATFUCES DERIVED FROM THE EIGHT VISUAL S m  ON 

suErEsr1 
(refraction) count 

tot .  % 

poor 

5mErEsr2  
(dynarmc count 
retinosapy ) tot. % 

poor 

SUBTEST 3 
(amplitude mt 

of tot. % 

Readers 

42.6% 54.4% 

Readers 

Readers 
goOa poor 

good ' I poor 
30 38 

30 
44.1% 

0 

30 

phi = .02 

36 
52.9% 

2 
2.9% 

38 

phi = .15 

68 
phi not 

calculable 



WBLE 7 (continued) 

sul3TEsT 5 count 
("ear point tot.% 
of convergence) 

SUBTEST4 
(near phoria) mt 

tot.% Readers 

good 
52.9% 

64 
41.2% 

I phi = .03 

Readers 

poor 2 
2.9% 

A phi = .11 

2 
2.9% 4 

poor 

SUBTFST6 
(stereoacuity) count 

tot.% Readers 
I poor 

phi = .33** 



count 
(fusion tot.% 
abi l i ty)  

subtest 8 
(Heinsen's count 
ocular t o t .  % 
pursuit 
t e s t )  

Readers 

Readers 
good poor 

1 7  18 
2 5 . 0 %  26.5: 

13 2 0 
19.1% 1 29.1% 

good : poor 

35 

3 3 
phi = .09 

29 

NOTE: 
**sicpificant a t  p ( . 01  

34 
42.6% 50.0% 

6 3 



In conclusion then of 

one discriminated rel iably 

35. 

the eight  &tests used in  t h i s  study only 

betmen god and poor reader groups. While 

acknowledging that t h i s  area merits further investigation it may be that a 

stereoacuity test could be a useful s u p p l ~ t  to the %ellen Chart in 

school vision screening. Nevertheless, further investigation is needed 

into the exact nature of the visual skills required by readers. In 

addition m need mre effective ways to evaluate these sk i l l s  a s  they 

pertain to reading. 

!&is study did lend support to the growing realization that  phonemic 

awareness is related importantly to re&ing achieGemnt. This held true 

even when the influence of IQ was s ta t i s t i ca l ly  controlled. However, as 

an expost facto correlational design this study cannot be used to assert  

a causal relationship between phonemic awareness and reading abi l i ty .  

Exprinr?ntal studies of the nature Ehri (1979) proposes should follow the 

present one in order t o  provide insight into the question of causality. 

F'uture research should also investiqate the possibility of an aptitude 

trea-t interaction between phonerr* awareness and various instructional 

approaches. Such AT1 studies are suqqested by Richardson's (1977) 

finding that blending ab i l i ty  c o r d a t &  m r e  highly with reading ab i l i ty  

in a phonics vs. whole word approach ir~ reading instruction. Also, it 

is possible tha t  the auditory analysis training' i tself  could interact 

differential ly with, for  example, a child 's  intelligence level to  produce 

varying effer ts .  

In conclusion, then, the resu l t s  of th i s  study provided independent 

confirmation of same of Rosner's findinqs. lkey also helped c lar i fy  

the importance of the predictive relatronship betwen auditory a d y s i s  

s k i l l  and reading achie-t once +he influence of IQ has been partialled 

out. 



(INCLUSION 

'ibis study examined whether reading achievement in grade two would 

correlate significantly w i t h  p e r f o m c e  on an auditory analysis test and 

a binocular s k i l l s  test battery. The hypotheses here that poor readers 

a d  be weaker than good readers in auditory analysis and binocular 

ski l ls .  I Q  was taken into consideration i n  both cases. T h e  data strangly 

supported the f i r s t  hypothesis regarding auditory analysis s k i l l  but only 

M y  sqpr ted  the second hypothesis regarding binocular efficiency. 

In  -of the results from t h i s  study as  ell as the rest of the research 

t o  date k k t  directions my WE glean for future research and practical 

appl icaL30ns. 

Dxri's (1979) cal l  for m r e  experimntal a s  opposed to correlational 

studies is a valid one. The research on both auditory analysis and binocular 

s k i l l s  zs they relate to  reading wcnild benefit f m  designs which mipula ted  

the skill m i a b l e  in question in a treabwnt versus control group manner. 

Having reasured the auditory analysis or binocular sk i l l  training effect 

an r e a h g  prformance one muld be better able t o  discern mre clearly 

the causal relationship betwen each s k i l l  deficiency and reading failure. 

It is possible that auditory analysis and/or binocular s k i l l s  need not 

function a t  a high level in a l l  individuals in order for successful 

readin9 acquisition to take place. It is highly likely, however, that 

efficient function of each greatly fac i l i t ia tes  the deve1apru;nt of reading 

sk i l l .  Research should concentrate on fonrollating effective ways t o  

masure and enhance auditory analysis and binocular s k i l l s  pertinent to 

the reaphg act. So far no cc~nprehensive study of the c-ative 

effectiveness of the few existjng training programs aphasizing phonemic 

awareness abi l i ty  has been made (Lewkokicz, 1980). 

The importance of individual gains as they relate to individual 

patentidl should also be examined . Qle should not forget that though mruly 

children perform adequately in comparison to  their peers they are capable 

of even better individual performance given the remnml of subtle handi- 

caps like binocular stress. Future studies should incorporate into their 



rationale this appreciation for optimum individual perf~~nance.  

Clearly the auditory analysis sk i l l  issue has a stronger enpirical 

base u p  which to build. The binocular sk i l l s  question mid still use 

sane replication of basic correlational data to establish the strength 

of the relationship beheen poor reading and binocular deficiency. 

Definitely the results from th i s  study suggest that auditory analysis 

sk i l l  deficiency is a fa r  greater factor than binocular dificiency in 

reading failure. F&mdkd reading teachers in particular should consider 

the rautine assesstlent and enhancement of auditory analysis sk i l l  in 

problem readers. &brewer, unt i l  further evidence is brought to bear upon 

the influence of binocular sk i l l s  on reading p e r f o m c e  teachers would 

do wll to  be alerted to  their potential role in reading failure. 

Fbwver, the actual m m k r  of children whose reading performance is under- 

mined by binocular stress remains to be clarified by further investigation. 

If indeed binocular s t ress  induced reading disability turns out t o  

affect a population sqent of about equal to the standard population 

norms (ie. for those available, a n i m t r o p i a  =12%; high phoria or tropia= 

7% , Hartstein, 1971; Eeters et al.,1959) the m t  for m e  capre- 

hensive school vision screening w i l l  still prevail. Clinical experience 

shows over and over that uncorrected binocular prablems can have serious 

and long t e r m  negative educational consequences for  individual students. 

Furthermore, as already suggested even students *o are performing 

adequately in school could experience yet greater academic success i f  

freed entirely f m  any degree of binocular handicap. 

The cost of p r o w  improved visual screening need not be high. 

A s  th i s  study intimates the addition of a simple test of steroacuity 

perhaps could beneficially augment the value of present school vision 

screening practices. Haever ,  one must be careful not to infer too 

many conclusions regarding actual test procedures to be used in school 

vision screening on the basis of th is  study. The question of what 

canprises the mst reliable, valid and cost effective mde of school visjon 

screening was not the issue under investigation here. 

With regard to auditory analysis screening wha t  are the professiona3 

implications for optmetrists? Certainly this study and others have 

derrronstrated a strong link between adequate auditory analysis sk i l l s  and 



reading develqmnt. Optaaru3trists who have distinguished themselves in 

the area of learning disabilities through the pmvision of visual perceptual 

testing and training mst acknowledge the d a t i v e  i r r p ? l i c a t i m s  of the 

research literame to date. The addition of auditory perceptual 

testing to thek routine visual assessment of children my be the path 

to follaw. Many optawtrists h m v e r  feel strongly that the reg?ansibility 

for auditory analysis ski l l  assessrrent and reroediation shauld lie with the 

teacher. M y  feel  that even visual perceptual testing and trainhg are 

better handled in the educational setting. Dr .  Rosner may represent a 

ccanprcgnise between these opposing viewpoints. In his opinion testing 

for visual and auditory analysis s k i l l s  can be accomplished in  abmt 10 

minutes per child by a carrrpetent optmetric assistant. F'urthenn3lre he 

advocates that training procedures should be carried out a t  hcrme a d  in the 

school by parents and teachers. The o p t m t r i s t s  role then is me of 

providing rudimentary diagnosis and guidance for rerrediatim. &Weover, 

Rosner does not consider such perceptual testing to l i e  within the sole 

domain of ~ ~ t q .  Rather , he expects all who deal with learning dis- 

abled children, be they parents, teachers, psychologists, optcm?trists or 

physicians, to be aware of the mrits of such a perceptual sk i l l s  program 

(Rosner, 1975). 



Peabody Picture Vocabulary T e ~ t .  

Age: 11.6 

Show Me "assaulting." 



9-e test starts off w i t h  tm demnstration items that are in- 
to  shm the child vdmt -;he is expected to  do. The f i r s t  (item A ) goes like 
this: "Say &y. I' (Naw pause and allow him to respmd. This l e t s  y w  
knaw Wt he heard the mrd. ) Then say : "Now say it again but don ' t say 
boy." Give him  ti^ t o  respond. (The correct anser, of course, is cow.) 

If he gets this  one correct, mve on to the seccakd damnstration i t e m .  
If k does not get i t e m  A correct, see if you can explain it to  him. 
Wlt if it requires mre than a simple explanation , stop testing. 

The second demnstration item ( i t e m  B) is "Say sban  boat . I' (Pausc 
- wit for h is  response. ) "Now say it again, but don't say steam. " 

If he answers both dennnstratian i t e m s  correctly, start the test with 
Item 1. If he does not answer both demmstration iterns correctly, do not 
administer any m r e  i t e m s .  
NOTE: 
1, Ib not give him hints with your l ips.  Speak distinctly, but do not 
stress any particular sounds. In other mrds, do not give him any additional 
i n f m t i o n  that might make the task easier. Surf?, you want him to do wll, 
but not a t  the expense of looking better on the test than he really is. 
TIE results mid be misleading and deprive him of the chance t o  learn the 
skil ls  needed for reading and spelling. Just as w i t h  the TVAS, this test 
gives you a way to determine if the child's auditory skills are up to the 
demrds of h is  classroom instructional program, what skills he already 
knm5 , and d-hh ones he should learn next. 
2. Rmahr, when you get to  the items that ask the child to "Say the mrd, 
but don't say / .. / [a single sound]" you are to say 'the sound of the 
letter, not the le t te r  name. 
3. Stop testing af ter  t m  successive errors - t m  incorrects in a raw - 
and record the number of the las t  correct item before those tm errors. 
?hat is his TAAS score. For example, i f  he was correct with items 1,2, 
3,4, and 5, then incorrect on i t e m s  6 and 7, his TA?S score muld be 5. 
If he was correct on 1,2, and 3, incorrect on 4, correct on 5 and 6, then 
incorrect on 7 and 8, h is  TAAS score w l d  be 6. 

A Say cowboy 
B Say steamboat 
1 Say sunshine 
2 Say picnic 
3 Say c u a  
4 Say coat 

5 Say K e a t  

6 Say take 

7 S Y  ganu3 
8 Say wrote 
9 Say please 
10 Say clap 

Now say it again, but don't say bay 
Now say it again, but don't say s t e m  
Now say it again, but don't say shine 
Now say it again, but don't say pic 
Now say it again, but don't say cu (q) 
w say it again, but don't say /k/ 

(the k sound) 
Now say it again, but don't say /m/ 

(the m sound) 
Now say it again, but don't say /t/ 

(the t saund) 
Naw say it again, but don't say /m/ 
Now say it again, but don't say /t/ 
Naw say it again, but don't say / z /  
Now say it again, but don't say /k/ 

answer 
COW 

boat 
Sun 

nic 
cumber 
oat 

eat 

ache 



APPENDIX 2 (cont . I  

11. Say play Naw say it again, but d m  't say /p/ 
12. Say s M e  Naw say it again, but don 't say /t/ 

lay 
sale - Say smack Now say it again, but don't say /d sack 
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