
THE RELATION OF VISUAL PERCEPTION,
AUDITORY PERCEPTION AND ONE ASPECT OF

CONCEPTUALIZATION TO WORD RECOGNITION

Item Type text; Dissertation-Reproduction (electronic)

Authors Goldmark, Bernice Fabian Kern, 1925-

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 24/05/2023 20:11:07

Link to Item http://hdl.handle.net/10150/284511

http://hdl.handle.net/10150/284511


This dissertation has been 64—6227 
microfilmed exactly as received 

GOLD MARK, Bernice, 1925-
THE RELATION OF VISUAL PERCEPTION, 
AUDITORY PERCEPTION AND ©NE ASPECT OF 
CONCEPTUALIZATION TO WORD RECOGNITION. 

University of Arizona, Ph.D., 1964 
Education, general 

University Microfilms, Inc., Ann Arbor, Michigan 







THE RELATION OF VISUAL PERCEPTION, AUDITORY PERCEPTION 

AND ONE ASPECT OF CONCEPTUALIZATION 

TO WORD RECOGNITION 

by 

Beraice Goldmark 

A Dissertation Submitted to the Faculty of the 

COLLEGE OF EDUCATION 

In Partial Fulfillment of the Requirements 
for the Degree of 

DOCTOR OF PHILOSOPHY 

In the Graduate College 

THE UNIVERSITY OF ARIZONA 

19 6 4 



THE UNIVERSITY OF ARIZONA 

GRADUATE COLLEGE 

I hereby recommend that this dissertation prepared under my 

direction by Eernice Goldmark 

entitled The delation of 'Visual Perception, Auditory Perception 

and One Aspect of Conceptualization to Word Recognition 

be accepted as fulfilling the dissertation requirement of the 

degree of doctor of Philosophy 

VA Ttx o>. BVVt wyVpt r- O- *7, \ 4 "2a 
Dissertation Director 5 DateO 

After inspection of the dissertation* the following members 

of the Final Examination Committee concur in its approval and 

recommend its acceptance:* 

Z__ /' * 

~Y 

_ /'/•»/* ? 

*This approval and acceptance is contingent on die candidate's 
adequate performance and defense of this dissertation at the 
final oral examination. The inclusion of this sheet bound into 
the library copy of the dissertation is evidence of satisfactory 
performance at the final examination. 



STATEMENT BY AUTHOR 

This dissertation has "been submitted in partial 
fulfillment of requirements for an advanced degree at The 
University of Arizona and is deposited in The University 
Library to be made available to"borrowers under rules of 
the Library, 

Brief quotations from this dissertation are 
allowable without special permission, provided that 
accurate acknowledgment of source is made. Bequests for 
permission for extended quotation from or reproduction of 
this manuscript in whole or in part may be granted by the 
head of the major department or the Dean of the Graduate 
College when in their judgment the proposed use of the 
material is in the interests of scholarship. In all other 
instances, however, permission must be obtained from the 
author. 





ACKNOWLEDGMENTS 

The writer wishes to express deep appreciation 

to Dr. Ruth Strang for her expert guidance and creative 

suggestions in the formulation of educationally significant 

hypotheses, creative review of the literatures suggestions 

for profiles and suggested interpretation of findings and 

conclusions. 

Thanks are due also to Dr. John Kinzer, Drc Milo 

Blecha and Dr. Harry Singer for their patience and advice 

and to Dr. Gordon Parsons and Dr. Robert Cook for their 

role as soundingboards and morale builders. The writer 

also acknowledges a debt to Dean Moore for making it 

possible to conduct this study. 

Special appreciation must be expressed to my 

husband and son for their sacrifices and encouragement. 

iii 



TABUS OF GQNSHKES 

GHAPSER PAGE 

X . SHE PROBLEM MB BEFHTIflQN OF 

TWhMfi USED « « « » ;»; « 0 « « O • «; « X 

P ^ O h l #  ©  d  •  o  4  6  •  # ,  ' 6 ,  0  X  
Definition of larms Used « • « « » • 3 

II. EETOT OF SHE LISEBASUEE d  ̂> * > •. » 8 

literature on Visual Perception* • ®; 8 
Literature on Auditory Perception; £ 26 
Literature on Conceptualization*; « • $8 
Literature on Tord Se cognition «; £ « 76 

in, TH.ts Si'U M* « « • '• V 0 « e •<? 84 

The Subjects • » « « .* •; ;*. 84 
Ske Seats# * «- • • « • « « « i* « « « 86 
She Procedure and Methods of 

Treating the Bata* * « . * V * y 97 

ITi- PBESMSATIQN OF MSI • * * V * • •' i *; • X0O 

V* SUMlffABT AHD 0OUCLUSIOMS* 9 « « * * « * * XX7 

Stammaxy of the Study « * * « '.*/.,• * • XX7 
Conclusions* * * » • • * « * # * * « 120 
Suggested Areas for Further 

Research •# * « * o # • * * 0 # & 127 

BIBTtT OGrBA Pfll * * « * « « «** 0 t • * • « « © © 129 

Appendix* * 00 o 0 0 •c• • • * « 0 0 0000 139 

iv 



| LIST OP TABLES "g 
3 
1 
| TABLE PAGE 

1 
I 1. EANGE AND MEDIAN OF IQ, MA AND CA OF 
1 THE TOTAL POPULATION. . ........ . 85 

2. RANGE AND MEDIAN OF IQ, MA AND CA OF 
\ THE TOTAL POPULATION BY CLASSES . .... 86 

] 3. CORRELATIONS OF VISUAL PERCEPTION, 
AUDITORY PERCEPTION AND CATEGORIZATION 
TESTS WITH WORD RECOGNITION TEST. .... 101 

4. CORRELATIONS OF VISUAL PERCEPTION 
SUBTESTS WITH WOED RECOGNITION. 102 

: 5. CORRELATIONS OF VISUAL PERCEPTION 
SUBTESTS WITH WORD EECOGNITION 
SUBTESTS. ........... 103 

6. COBBELATIONS OF AUDITORY PERCEPTION 
TEST WITH WORD RECOGNITION 
SUBTESTS. ........ 104 

: 7. COEEELATION OF CATEGOBIZATION TESTS 
WITH WOED EECOGNITION 

| SUBTESTS. . . .... . . . .... . . . 105 

< 

$ t 
-

V 



THE RELATION OF VISUAL PERCEPTION, AUDITOR! PERCEPTION 
AND ONE ASPECT OF CONCEPTUALIZATION 

TO WORD RECOGNITION _ -

Bemice Goldmark Doctor Of Philosophy 

The University of Arizona 1964 

Dissertation Director: Dr. Ruth Strang 

The ability to recognize words is regarded as a 

skill involving "both the perception of stimuli through 

visual, auditory and "kinesthetic modes, and the process 

of conceptualization to "bring meaning to the symbols® 

The purpose of this study was to test, at the second, grade 

reading level, the relationship between visual perception, 

auditory perception, categorization (one aspect of con

ceptualization) and word recognition. 

The hypotheses tested were: (l) auditory percep

tion has a significantly higher positive correlation with 

word recognition than does visual perception at the second 

grade level, and (2) categorization, one aspect of con

ceptualization, has a significant positive correlation 

with word recognition at this level* The study also 

examined individual and group profiles of subjects ranking 

high and low in word recognition ability for patterns of 

similarities and differences. 

The subjects were eighty-three children in an 
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average socio-economic neighborhood, reading on a second 

grade level. 

To test word recognition ability seven subtests 

of The Developmental Reading Tests by Bond, Clymer and 

Hoyt were administered. 

The Marianne Frostig Developmental Test of Visual 

Perception was used to test five aspects of visual percep

tion. 

Auditory perception was tested by the Wepman 

Auditory Discrimination Test administered individually. 

Categorization ability was tested by a specially 

constructed test consisting of two parts% (1) finding 

items that belong together in a common category, and (2) 

putting items with common elements into a higher category. 

The IQ score was obtained from the Otis Quicte-

Scoring Mental Ability Test. 

A correlation analysis of the test results was 

made on an IBM 7072. Individual profiles of the seven 

subjects who fell below the loft percentile in word 

recognition ability, and the seven who fell above the 

90tt percentile, were compared. Composite profiles of 

each group were examined for variations and common 

patterns. All of the correlations of the subtests and 

total tests with, word recognition were low, with the 

exception of the categorization test. The correlation 
vii 



of the total visual perception test with the word: 

recognition test was ,291, The visual perception subtests 

correlated with word recognition as follows; eye-motor, 

O089; figure-ground, -.041; constancy of shape, .355; 

position ii space, .208 and spatial relations, «167» The 

five visual perception subtests were correlated with the 

seven word recognition subtests (words in isolation, words 

in context, orientation, locating elements, beginning 

sounds, rhyming sounds, and word synthesis). Of these 

correlations only the correlation of .332 between 

constancy of shape and words in isolation was significant 

at the .01 level. 

Auditory perception correlated .235 with word 

recognition but was not significant at the .01 level. 

Hone of the correlations between auditory perception and 

the word recognition subtests were significant at the .01 

level. Categorization correlated .614- with word recog

nition, significant at the .01 level. All of the correla

tions of categorization with word recognition subtests were 

significant at the .01 level. Thus, the first hypothesis 

that auditory perception has a significantly higher 

correlation with word recognition than does visusQ. per

ception at the second grade reading level was not upheld 

by the correlation analysis. The second hypothesis that 

categorization, one aspect of conceptualization, has a 
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significant positive correlation with word recognition, 

was upheld* 

The fact that conceptual ability as measured in 

this study correlated more significantly with word 

recognition ability than did perceptual abilities at 

this level might he explained by the nature of the reading 

task in second grade* It may also be true that perceptual 

skills are so well developed by this stage that they are 

no longer as important in word recognition as they have -

been shown to be in the first grade* 

The profiles of the children with high and those 

with low word recognition ability showed marked individual 

differences in patterns of ability to perceive and to con

ceptualize* 

These findings raise significant problems about 

the teaching of reading* Should perceptual abilities be 

trained beyond the first grade? How can conceptual 

abilities be developed? How can provisions be made for 

the variations in ability among and within individuals 

in the preparation of reading programs and materials? 
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CHAPTER I 

* " THE PROBLEM AND DEFINITION OF TEEMS USED 
* 

Beading is a skill that involves, in part, the 

transforming of printed stimuli into meaningful recognition 

of words* She first step in word recognition is the per-* 

ception of the stimulus, the printed symbol, Shis percep-

tion may occur through a visual, auditory, or kinesthetic 

mode, or any combination of these. Between the perception 

of the stimulus and the meaningful recognition of the word, 

lies the process of conceptualization* The processes of 

perception and conceptualization are circular and inter-* 

acting* 

The Problem 

Statement of the Problem 

Several problems concerning perception and con<*» 

ceptualization in word recognition will be investigated 

in this study* If individuals receive their perceptions 

through visual, auditory and kinesthetic modes, or any 

combinations of these, is any one mode dominant during the 

early years of learning to read? Is the ability to con

ceptualize, that is, to form categories in which to fit 



newly perceived words, related to the ability to recognize 

words? And, finally, are there any patterns of individual 

differences to be found in the abilities to perceive and 

conceptualize among children with high word recognition 

ability and children with low word recognition ability? 

These questions will be studied at the second 

grade reading level* At this level children have built up 

a sight vocabulary and have acquired some of the skills 

needed to recognize new words independently© 

(She hypotheses to be tested are: (l) Auditory 

perception has a significantly higher positive correlation 

with word recognition than does visual perception at the 

second grade level; (2) categorization, one aspect of 

conceptualization, has a significant positive correlation 

with word recognition* 

Importance of the Study 

In reading, the learner brings various perceptual 

and conceptual abilities to the beginning stage of learn* 

ing*' Which of these constitute the most effective avenue 

of learning? Should visual or auditory approaches be em* 

phasized? lb some pupils learn more quickly by some 

avenues than by others? Should multiple approaches be 

used? These are controversial questions* It is important 

to understand children's patterns of perception and con* 

ceptualization so that reading can be taught more efficiently 



and more effective help can be given to children who are 

having difficulty in learning to read* 

Deftion of Terms Used 

Perception 

Perception had at one time been regarded as a 

simple process involving the reception of stimuli through 

the sensory organs and the relaying of the images to the 

brain for recognition. Recent investigations by psycho

logists have resulted in the revision of this definition 

and a recognition that perception is a more complex pro

cess involving personal and environmental influences and 

interaction with conceptual, processes. 

The reception of the stimuli may occur through the 

auditory, visual or kinesthetic senses, or any combinations 

of these. The perception of the stimuli is influenced by 

set and expectancy. ̂ Diack stresses the interrelation 

between perception and conceptualization by saying that 

perceptions are "scarcely separable from interpretive 

mental acts", and, "The fundamental interpretive act is 
2 

classification." 

"̂ William S. Gray, "Reading," Encyclopedia of Edu
cational Research. Chester Harris (ed.J (New xork:~Mao-
millan Co., I960;, pp. 1086-1155. 

O 
Hunter Diack, Reariitig and the Psychology of 

Perception (New York! Philosophical Library, Inc., i960), 
p. 138. 



Conceptualization 

Conceptualization is a process of thinking which 

operates as a mediating linkage between the intake side, 

or stimuli, and the output side, the response. It is 

represented as "r" in the theoretical model proposed by 
3 ' 4 Kendler and Kendler and based on Osgood's definition 

of a concept as a mediational response: S-r-s-R. This 

model, based on the single S-R model, includes the 

mediating response "r" which produces cue "s" to which 

the overt response "R" is made* 

Categorization is one aspect of conceptualization 

which is prominent during the elementary school years. 

It is characteristic of the stage which precedes mature 

conceptualization in the developmental process. In this 

stage there is a unification of discrete elements of ex

perience into groups, which is the beginning of abstract 

thinking and the basis for generalization- Although it 

is largely dependent upon associations, it is characterized 

by more stable traits than is the earlier associative 

thinking, but lacks the re-synthesis of the advanced con

ceptual stage. Categorization is not a discrete 

%.H. Kendler and T.S. Kendler, "Vertical and 
Horizontal Processes in Problem Solving," Psychological 
Review, 69:469-479, January, 1962. 

4 C. Osgood, Method and theory in Experimental 
Psychology (New York: Oxford UniversityTPress, 1956;. 
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developmental stage® It begins in the early conceptual 

stages and continues into the advanced stage. It is, 

however, dominant in the elementary years preceding 

puberty. 

Although it has not been clearly demonstrated 

whether the conceptual ability is a function of chrono 

logical age, mental age, or accumulation of experience, 

it is generally accepted that various stages can be 

identified. Xhese stages have been recognized as develop** 

ing from vague, unstable associations, through organiza

tion into categories based on concrete aspects, to abstract 

organization and generalization. Harvey, Hunt and Schroder 

stress the variations in conceptual development in indi

viduals: 

When a single concept is viewed as a part of 
a larger conceptual organization, the self, it 
becomes apparent that not all of onecs concepts 
necessarily have the same structural character* 
istios. Owing to the diversity of developmental 
conditions experienced in initially establishing 
these linkages, it is common to find individuals 
whose conceptual ties to certain objects are more 
concrete and to other objects are quite abstract. 
Xhus when we speak of modes of conceptual function** -
ing we do so in relation to certain specific areas 
without assuming that the same organizational ten
dencies would apply in all other areas of function* 
ing. Although the extent of generality of structural 
aspects across one's total conceptual system remains 
empirical, it seems likely that some individuals 
will tend to be quite consistent in many areas 
whereas others will manifest much more diversity. 3 

Ô.J. Harvey, David Hunt and Harold Schroder, 
Conceptual Systems of Personality g.a-h-i rm (Hew York: 
John Wiley and Sons, 1961J. 



Word Recognition 

Word recognition is that stage of the reading 

process involving the perception of the printed symbol and 

the association of meaning with it* She perception takes 

place through sensory modes. Before meaning is associated 

with the symbol a conceptual process takes place, ihese 

two processes are interrelated,* When categories of mean

ing are formed they serve as filters for subsequent per-* 

ception and conceptualization* 

Harris describes the process of word recognition 

as beginning with nerve currents from the two eyes which 

travel up to the optic nerve to a center in the mid-brain 

where impulses are carried to the gray matter in the 

cerebral cortex* If the printed symbol is known, traces 

of past experience with it are aroused* Traces become 

associated with traces representing the spoken and heard 

word and the concept or cluster of meaning which the word 

represents* She reader recognizes the word when he is 

more or less clearly aware of its spoken or heard equi-

valent and its concept* 

Strang also points out the circular nature of the 

process in which the reader interacts with the reading 

Âlbert J* Harris, "Perceptual Difficulties in 
Reading Disability" (Pre«Conference Institute of the 
International Reading Association, May, 1961)* (Ifimeo-
graphed) 



situation and "makes a complex response which leaves some 

imprint on his nervous system and influences his percept 

tion of similar situations*" She components of the inter* 

acting process include the anatomical, physiological, 

psychological and social factors of the organism; the 

stimulus situation, which includes the dynamic relation** 

ships between pupils and between teacher and pupil; and 

the response to the material and to the situation as a 
7 whole. Thus the word recognition process is one of 

complex interaction with a total reading situations 

?Buth Strang "A Dynamic Theory of the Heading 
Process," Merrill̂ Palmer Quarterly of Behavior and 
Development. 7:259*24-51 October. 'iQ̂ T-



CHAPTER II 

BEVTEST OF THE LITERATURE 

The literature in the fields of perception and 

conceptualization is vast. This review has been divided 

into four sections: visual perception, auditory percep

tion, conceptualization, and word recognition Only those 

studies which are closely related tc the problem of per

ception and conceptualization in the word recognition 

process have been considered® 

Literature on Visual Perception 

Visual Functioning and Heading 

Contrary to popular belief, some studies have 

shown that the aspects of vision studied are not necessarily 

related to reading achievement 8 

Witty and Kopel tested 100 of the lowest reading 

achievers from a group of 2,000 children and did not find 

them below the normal group visually. 

3-Paul Witty and D. Kopel, "Factors Associated with 
Etiology of Reading DisabilityJournal of Educational 
Research. 29:̂ 49-4̂ 9, February, 1956. " 

8 



Fendriek studied tlie visual characteristics of 

poor readers using visual tests to measure visual acuity, 

lateral imbalance and eyedness, and found that 70% of the 

good readers had normal vision and 56% of the poor readers 

had normal vision. He also compared a group taught by 

the look-say method with one taught by the phonic method 

and found that in the former group particularly, berter 

than normal vision acuity correlated with good reading. 

Reading disabilities in this same group showed some 

astigmatic anomalies, but no evidence of greater muscle 

imbalance or mixed dominance. Children taught by the 

phonic method did not show as much difference in the 

visual factors. Fendrick's conclusion was that the 

differences he isolated were probably a function of the 
2 teaching method employed. 

Wagner, using tests similar to Fendrick's, and 

the Betts Ready to Read Test, found no statistically sig

nificant relationship between visual functioning (fusion, 

amplitude of fusion, lateral imbalance, visual acuity, 

stereopsis) and reading. He did, however, find a slight 

or moderate difference favoring the upper half of the 

reading achievement group. He concluded that differences 

2 P. Pendrick, "Visual Characteristics of Poor 
Readers," Teachers College Contributions to Education, No. 
656 (New Tork: Columbia University Press, 1935)* 
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in visual functioning "between good and poor readers are 
3 small, "but favor the good readers0 

No significant difference in the achievement of 

children with defective vision could be found "by Dalton 

either, in a study of 5,821 children in grades three 
IL 

through twelve. Edson, Bond and Oook tested 788 fourth 

grade pupils on thirteen measures of specific reading 

abilities and could not find any evidence that achieve-
5 

ment in reading was limited by vision® Eames tested 

100 reading failures, 500 ophthalmic patients and 150 

unselected children and found that far sightedness and 

muscle imbalance at the reading distance did tend to re~ 
g 

tard the speed of word recognition. Using 59 vision 

tests and ten reading measures with children from fourth 

to seventh grade, Robinson and Huelsman found that none 

Ĝruy Wagner, "The Maturation of Certain Visual 
Functions and the Relationship Between These Functions and 
Success in Reading and Arithmetic," Studies in the Psycho-
logy of Reading. J. Tiff en (ed«). University of Iowa studies 
T7ho« 21. 

M̂.M. Dalton, "A Visual Survey of 5,000 School 
Children," Journal of Educational Research. 37s81-94, 
October, 194-3. 

Ŵ.H. Edson, Gr.L. Bond and W.W« Cook, "Relationship 
Between Visual Characteristics and Specific Silent Reading 
Abilities," Journal of Educational Research. 46:451-457» 
February, 1953* 

g 
T.H. Eames, "Comparison of Eye Conditions Among 

100 Ophthalmic Patients and 150 Unselected Children," 
American Journal of Qpht>»«î  31:713-717, June, 1948. 
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of the four visual factors (acuity, accommodation, depth 

and binocularity) loaded more than .28 on the reading 

criterion. Some question could be raised about the con

clusions of this study because of the high average 
7 Stanford Binet IQ of the subjects, namely 132.' 

The possibility that the pattern of motivation is 

the determining factor in adjusting to visual defects was 
8 suggested by Bender et al. Eussell and Groff, reversing 

the usual causal direction, suggested that some visual 
9 deficiencies may be due to poor reading habits.' 

The evidence minimizes the importance of visual 

functioning in the reading process. Other factors, such 

as motivation and habit formation have been suggested as 

possible contributing factors. 

ilt is possible that visual perception may be more 

closely related to reading ability than is visual function

ing. The studies reviewed in the following sections con

sider the problems of perception of meaningful and non-

. i 

7 /Helen Eobinson and C.B. Huelsman, Jr., "Visual 
Efficiency and Progress in Learning to Bead," Clinical 
Studies in Beading II, Helen Eobinson (ed.), Supplementary 
Education Monograph, No. 77 (Chicago, Illinois: University 
of Chicago, 1§53). 

Q 

I.E. Bender, H.A. Imus, J.W. Eothney, C. Kemple 
and M. England, Motivation and Visual factors (New 
Hampshire: Dartmouth College Press, 1942). 

D̂.H. Eussell and P.J. Groff, "Personal Factors 
Influencing Perception in Beading." Education, 75:600-603* 
May, 1955. 
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meaningful units, visual peroeption of details, visual 

perception of whole words and parts of words, order and 

arrangement in developmental stages, visual perception 

of shapes and its relation to reading, and peroeption as 

a cognitive act* t 
... , 

r 

Speed of Recognition of Meaningful ITfoits 

Studies of visual perception and its relation to 

reading began as early as 1886 when Gattell pioneered with 

experiments using a tachistoscope® He, and subsequent in* 

vestigators, were concerned with the speed of recognition 

of meaningful and nonwmeaningful units*; Gattell found 

that his small group of adults could recognize large units 

that were meaningful (such as letters which make words and 

words which make sentences) faster than they could small 

units which had no connection®"1*0 

In a later study Gattell found that words are not 

read "by spelling them out but by the total word picture4f̂  

Shis finding was confirmed in a study by Erdmann and 
12 Dodge* Further evidence that meaningful and familiar 

•••MMMMnnMaHn 

10 • 
J»M# Gattell, "The Xime It fakes to See and Same 

Objects*" Mind, 2*65-65v 1886* 

JGattell, "Experiments on the Association of 
Ideas," Mind, 12:68»74, 1889. 

. Erdmann and B* Dodge, "Psychologisch Untea?-
suchungen uber das Lesen,n 1898# Gited by E<> Woodworth 
and H* Schlosber« (eds*). ErDerimental Psychology (New 
York: Henry Holt, 1956) • 



units axe recognized more quickly than smaller ones that 

are not meaningful was contributed by Postman and 

Hosenzweig* They found that words that were used 

frequently in the language required a shorter exposure 

time for recognition than those used less frequently* 

Xhey also found that with trigrams (three letter 

sequences which might be part of many words, such as fin) 

the word chosen by the reader depends upon the frequency 

of use of that word. She effect of familiarity, however, 
13 does reach a point of diminishing returns* 

An experiment by Diack also illustrated the im» 

portance of familiarity in perception time* Using simple 

flash cards Mack found that for the first 1/100 of a 

second only a gray band is perceived* As the exposure 

time was increased the subject's ability to distinguish 

parts of the word depended upon his retinal image and his 

own previous knowledge of the word. When he was told the 

word he was going to see, the subject saw it in a fraction 

of the time* Without being told the word, he saw only a 

letter or two* In certain circumstances he saw the word 

as a whole in all of its details, even when the details 

were not there: when he expected to see a particular word, 

^̂ L* Postman and M* Hosenzweig, "Perceptual Eecog
nition of Words," Journal of Sveech and Hearine Disorders. 
22s24-5~253, June, T§577 ~ 
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when there was a close resemblance "between what was ex* 

pected and what was seen, and when the exposure time was 

brief a" Diack concluded that what one perceives is largely 

determined "by one*s set and set results from one*s past 
• 14 experiences* !Ehese several studies have shown that when 

a word is familiar and meaningful the whole word may he 

perceived* 

Visual Perception of Details 

Hamilton found that when a word is unfamiliar, 
15 perceptual distinction within the word is necessary* 

What then are the clues to recognition that the reader 

finds within a word? Various studies have found that 

total formj ascenders and descenders, special distinctions 

within a word, or a combination of form and detail may be 

clues to word recognition* 

Goldscheider and Sluller found that ascenders and 
16 descenders within a word provide elues to the whole word* 

Gates reported that in perceiving words, children are in* 

fluenced by the outstanding details of a word, such as the % 

Diack, op* ,cit* 

15p.h * Hamilton, * She Perceptual Factors in 
Beading*a Archives of Psychology. 9:1456, 19©7« 

16 - -A* Goldscheider and E.P* Mailer, BZur Physilogie 
und Pathologie des Lesena," 188J* Gited by Voodworth and 
Schlosberg. op̂  citv» 
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funny cross in the word box. 

Meek listed the many ways in which words are 

recognized visually, which illustrates how complex the 

process is and how many possibilities for individual 

differences exist. Meek1s list included! total word, 

general impression, geometric shape, length, words that 

come before and after, context, separate letters in 

order, initial letters, final letters, middle letters, 

peculiarly formed letters, any group of letters, any 

mark or position which forms part of the total situation. 

She summarized by stating that children use the dominant 

parts of words as cues.18 

A list of visual perception skills required pre

liminary to learning, and a list of those skills required 

for reading, compiled by Langman in I960, is very close 

to the list given above by Meek. Langman *s first list 

includes the ability to name picture symbols, visual-* 

motor skills, and making use of spatial relationships. 

Her second list includes: perception of the printed word 

as a pattern unit, perception of each word as figure and 

ground, perception of each word as a pattern with complex 

17A.I. Gates, "Further Evaluation of Beading 
Readiness Tests," Elementary School Journal* 40s577-591» 
April, 1940. 

l̂ Iiois Meek, "A Study of Learning and Retention 
in Young Children," Teachers College Contributions to 
Education * No. 164 (New York: Columbia University TPress, 
1925J. 
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and distinct internal design as well as outline shape, 

perception of words as differing from one another in shape 

and internal designs, perception of words as sequence of 

patterns (letters) and perception of letters in upper and 

lower case, change of orientation, change of direction 
19 and change of type. 

Diack also emphasized the importance of details 

in recognition, attaching the Gestalt psychologists1 

theory of whole word perception* Diack claimed that any 

unit that is perceived is in itself a gestalt, no matter 

how small it is, and always involves perception in the 

foveal area of the retina and the peripheral areas* His 

experiments led him to conclude that when attention was 

directed towards specific differences even very young 

children could distinguish between "complicated patterns 
• n 20 
(.words; which had a high degree of similarity*" Diack 

stated that children should not he encouraged to think 

that they are reading when they merely discriminate 

between words deliberately chosen because of their gross 

difference in print* n« * * the experts had worked them

selves round to the position that you could perceive words 

"̂ M̂uriel Langman, "The Heading Process: A Descrip
tive Interdisciplinary Approach," Genetic Psychology Mono
graph. 62:3~40, August, I960. 

Ôh* Diack, op* cite. p* 105. 
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not only without perceiving, "but also without ever having 
21 perceived letters." 

Visual Perception of Whole Words and Details 

Other studies emphasize the combination of total 

word perception and attention to detail. A study of 

visual perception in the first grade led Goins to conclude 

that reading involves the holding in mind of the "whole

ness" of a word, phrase or sentence (that is to perceive 

its larger relationships "both mechanically and ideation-

ally) , and also attention to individual words or parts of 

words. Perceiving the whole without careful discrimination 

amofig the component elements may cause as much reading 

difficulty as a too careful concentration on individual 

parts of words. All of Goins* visual perception test 

results showed normal distribution except for a test of 

picture squares. Here, in a three-fold arrangement of 

pictures, the subject had to find two that were alike. The 

bimodal distribution on this test led Goins to hypothesize 

that there may be two types of perceivers: those who were 

able to see the square of nine pictures as a unit, and 

scored high on matching them; and those who approached each 

unit of the square individually, and in taking more time 

scored low. Thus Goins emphasized the necessity to attend 

21Ibid., p. 106. 
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simultaneously to the whole and the parts® She believed 

that this ability depends in part on "strength of closure" 

that is, on Keeping in mind "a configuration against dis*> 

traction", which is akin to Thurston#s 02 factor of per

ception. This aspect of visual perception Go ins "believed 
22 

is most closely related to reading achievement. 

Vernon also indicated that perception of both 

wholes and parts is essential. She listed four stages in 

perception: vaguely perceived contour or form, certain 

dominating or specific parts which stimulate auditory or 

"kinesthetic imagery, and, finally, arousal of meaning# 

Vernon stated that in learning to read, children are more 
23 

influenced by significant parts than are adults. This 

is in keeping with Hamilton's earlier findings that un

familiar words require perceptual distinction within words 

and that the average perception time per word decreases 

through the grades, even though the length of the visual 
> 24 

stimulus increases. 

DO 
Jean Goins, "Visual Perceptual Abilities and 

Early Heading Process, "Supplementary Educational Mono.-. 
graph. No. 87 (Chicago: University of Chicago Press, 1958) 

I). Vernon, The Experimental Study of tt««rMwcr 
(London: Cambridge University Press, 1931J • 

F̂.M. Hamilton, op. cit. 
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Order and Arrangement in Developmental Stages 

Several studies have directed attention to an

other aspect of perception: order and arrangement. Ilg 

and Ames found that children as old as eight and nine 

years have difficulty remembering words with the same 
25 • letters in different order. y Piaget and Inhelder reported 

that children five years of age could copy a circle and a 

triangle but could not put them in a prearranged order, 

i.e., the circle within the triangle. They concluded 

that perception in young children is fragmented and can-
26 not be combined into an orderly whole. It is possible, 

however, as suggested by Wood and Shulman, that children's 

reported inability to produce correct orientation, order, 

or direction of shapes in sequence, may show only that 

they cannot remember it, though they may be able to 
27 perceive it accurately. ' 

V.ernon has stated that to analyze reading dif

ficulty properly one must study the "ability or inability 

to analyze various kinds of material into their consti-
28 tuent units in their correct order and arrangement." 

F̂. Ilg and L.B. Ames, "Developmental Trends in 
Arithmetic," Journal of Genetic Psychology, 79:3-28, 
September, 1951-

J. Piaget and B. Inhelder, The Child's Conception 
of Space (London: Boutledge and Kegan Paul, 1956). 

L̂. Wood and E.K. Shulman, "Ellis Visuai Designs 
Test," Journal of Educational Psychology, 31:591-602, 
November, 19̂ 0. 

28h.b • TT63?320I1j Ô t cxtf * ̂  p* 197• 



Very young children, are too immature to perceive and 

remember small details of shape, nor do they realize 

which details are significant and which irrelevant in 

defining the "essential structure* of a shape, or under*® 

stand the relationship of the parts to the whole; Aware* 

nevs of the orientation of shapes in space and of the 

importance of particular details in letter shapes and 

relation of letters in words, does not develop until the 

age of five or six# Vernon believes that since the 

important features of discrimination are detail, order 

and arrangement, the child who is deficient in whole word 

perception is not likely to he handicapped in learning to 

read# 

Feldmann, also concerned with sequence and 

orientation, tested ninetŷ five children at each level 

from kindergarten through fifth grade, using three visual 

perception tests, two reading tests and an intelligence 

test#* The Visual Motor Gestalt S?est« Street Gestalt 

Gompletion lest and a specially constructed reversals test 

for form sequence and orientation, comprise the visual 

perception "battery#' She results of her study showed that 

scores oh general visual perception, form sequence and 

orientation showed development with age, and that there 

was a large increase in grades one and two# She Street 

Gestalt Completion ffest showed no developmental trend#- Form 
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sequence and orientation showed changes in error type with 

age, from complete or mixed reversal errors to reversed 

letter errors to no errors. The visual perception scores 

were highly related to the factor of age«experience• 

Feldmann concluded that since reading skill is positively 

related to visual perception, and to form sequence and 

orientation at all grade levels, training in visual per

ception skills should probably continue through the inter* 

mediate gradeSo She also concluded that the relationship 

between reading and visual perception skills may change 
29 with age. 

A further aspect of arrangement and grouping has 

been suggested by Tinker who believed that whenever the 

arrangement of elements allows for it, there is a tendency 

to combine different elements of visual perceptions into 

larger perceptual units. ̂  

Visual Perception of Shapes. Letters and Words 

Several studies by Gates have been concerned with 

the problem of perception of shapes and forms and its 

Ŝhirley Feldmaim, "Visual Perception Skills of 
ChildrenWDheir Relation to Heading," Unpublished Doctoral 
Dissertation. New York; Columbia University, 1961, 

M̂.A. Tinker, "Visual Apprehension and Perception 
in Reading," Psychological Bulletin. 26s225-240, April, 
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relation to reading ability, as opposed to the perception 

of letters and words and its relation to reading ability* 

In one study Gates found that the ability to discriminate 

small 1 differences in siiapes did not correlate with, the 

perception of letters and words, Nor did lie find any 

correlation between the ability to discriminate small 

words was most closely associated with achievement in 

spelling and reading, while perception of geometric shapes 

and digits had only slight association with school abili-

In a third study Gates produced supporting evidence 

that the correlation between visual perception and reading 

ability was low, except when the material perceived 
33 approximated reading matter. This was supported by 

 ̂A.I* Gates, "The Psychology of Reading and 
Spelling with Special Reference to Disability," Teachers 
College Contributions to Education. No* 129 York: 
Columbia University Press, 1922). 

32a#'I» Gates, "A Study of the Role of Visual 
Perception, Intelligence and Certain Associative Processes 
in Reading and SpellingJournal of Educational Research. 
17s433-W, October, 1926.r~" ~ 

Gates, "Further Evaluation of Reading 
Readiness Tests," Elementary School Journal, 40s577*»659, 
April, 1940. 

31 differences in numbers and reading ability* 

In a later study Gates found that perception of 
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Phelan in a study done the same year* 

Singer suggests that the perception of words is a 

specific ability* Therefore the ability to form verbal 

groupings such as visiograms (visual perception units as 

ight in right) and phonograms (auditory images of a group 

of written letters) may be independent of the ability to 
35 form groups of geometric shapes and letters* 

T-pairHwpj and Tfanfifp-p 

Somewhat similar evidence was collected by Gibson 

in her review of studies of controlled practice or train** 

ing in perception* Gibson concluded that transfer after 

practice occurred only in proportion to the similarity 

of the task and that general training of perception of 

geometric designs does not transfer to the reading 
36 process* 

Goins' experiment with tachistoscopic training in 

perception in the first grade showed that, although superior 

Ŝister M* Phelan, "Visual Perception in Relation 
to Variance in Beading and Spelling," Catholic University 
of America Education Research Monograph. 12:1̂ 8. 1Q4Q, 

%̂arry Singer, "Conceptual Ability in the Sub
strata Factor Theory of Reading," Unpublished Doctoral 
Dissertation, University of California at Berkeley, I960, 
P- 35. 

^̂ Eleanor Gibson, "Improvement in Perceptual 
Judgments as a Function of Controlled Practice or Training," 
Psychological Bulletin, 50:401-4-32, November, 1953* 
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readers made the largest gains in perceptual span after 

training, the training did not significantly affect 

reading ability. The fact that only superior readers 

benefitted from tachistoscope training led Goins to 

speculate that there may be a common underlying ability 
37 in this perceptual ability and in reading. 

Perception as a Cognitive Act 

In recent years perception has been regarded as 

a cognitive act. Thurstone first suggested that visual 
38 

perception was a primary mental ability. He later 

proposed that there may be several primary mental abilities 
39 

in the visual perception domain. Diack maintained that, 

"Perception as it takes place in normal human life is 

scarcely separable from *interpretive mental acts*« The 
4Q 

fundamental * interpretive mental act® is classification." 

The importance of perception as a cognitive act 

was also recognized by Vernon who stated: 

37jean Goins, op. cit. 

®̂L.I«. Thurstone, "Primary Mental Abilities," 
Psychometric Monographs. No. 1 (Chicago: University of 
Chicago Press, 1938;. 

L̂.Ii. Thurstone and T.G. Thurstone, "Factorial 
Studies of Intelligence," Psychometric Monograph. No. 2 
(Chicago; University of Chicago Press, 194-1;. 

/in 
H. Diack, op. cit., p. 38. 
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 ̂ la general children at the time at which 
they "begin to learn to read seem to be capable of 
discriminating shapes with sufficient accuracy to 
enable them to perceive the shapes of letters and 
words, provided they make adequate use of this 
abilitŷ  In other words, if they look attentively 
at words and letters they can see their shapes and 
how they differ from one anotheirf It is much more 
doubtful if they can analyze and memorize the dif«* 
ferences logically and consistently and understand 
tfeair full signifioaneef̂ -l 

(Thus the perception, of words becomes a higher 

mental task then the mere discrimination of likenesses 

and differences, of wholes and parts* 

Summary 

She studies thus far reported have not uncovered 

significant relations between visual acuity, certain meas* 

ures of visual defeets and reading ability# She ability to 

perceive likenesses and differences is related to reading 

achievement when the stimuli closely resemble printed words 

She perception of likenesses and differences in words, how* 

ever, is a complex process*! An individual might perceive 

whole words, parts of words, or significant details in 

words* His perception may be influenced by his familiarity 

with the word, his set which is dependent upon past ex? 

periences, his strength of closure, the order and arrange** 

ment of the details, and his organization of perceptual 

elements!; 

Ternoa, Backwardness in Beading* JL Study-
of its nature' and Origin Uiondon: Ual̂ rieLge university 
Press, 1957̂ 1 P»! 



Diack has called the organization of elements an "inter

pretive mental act", which, he believes, is based on 

classification, a cognitive ability. Thus, the ability 

to discriminate between words is dependent upon various 

physical, psychological and cognitive factors, which may 

account for individual differences in perceptual ability, 
42 

Perception, as stated by Russell and Groff, is a private 

affair, but, as indicated by ffeldmann, these visual per

ception abilities can and should be trained. 

Literature- on Auditory Perception 

Three auditory factors have been studied most 

frequently in the attempt to relate auditory abilities to 

reading achievements acuity, discrimination, and memory 

span. Many studies have investigated two or three of . 

these factors at one time, and, therefore, a summary of 

them will contain some overlapping. Auditory acuity, the 

ability to hear high and low frequencies, is tested with 

an audiometer. Auditory discrimination, the ability to 

distinguish between tones of varying pitch, is frequently 

tested: by means of a musical pitch discrimination test, as 

is auditory memory, the ability to hold various tones in 

mind. 

D̂.H» Russell and P,J. Groff, ot>, cit. 
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Poi ft+Hnngh-i-p Between Heading and High Tone Acuity 

Henry tested 287 children in grades one through 

six for hearing acuity and reading attainment. She found 

that in some cases high tone frequency loss was one cause 

of reading disability, although other factors were opera

tive, and some children were able to compensate for their 

high tone loss* She also related children's audiograms 

to reading achievement and found that acute hearing in 

the high frequency range is more important to reading 

success than in the low and medium frequency ranges. 

!Ehis she believes to be true because of the nature and 

importance of consonant sounds. She found a significant 

relation between excellence in reading and keen hearing 

for the high tones, and between poor reading and high 

tone loss.1 

Kennedy's findings also suggested that there may 

be compensation for tonal loss. She tested 4-33 children 

and adults from age six to twenty-three, and found that 

acuity and reading ability correlated low. She did find, 

however, a significant difference between the means in 

auditory acuity of six year olds and fifteen year olds. 

1Sibyl Henry, "Children's Audiograms in Eelation 
to Reading Attainment," "I. Introduction and Investigation 
of the Problem,6' Journal of Genetic Psychology. 10s211-231, 
June, 1947* 
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She found that the younger boys were superior to the girls 

in auditory acuity "but that the older girls were superior 

to the boys. The right ear acuity was superior to the 

left in boys and girls under fifteen years, but the left 

ear was superior in girls over fifteen* Kennedy face* 

tiously postulated that extended telephone use may cause 

this. 

Kennedy's study also showed that there is a ten

dency for good readers to have good hearing, and that 

poorer readers showed high frequency lossese Specifically, 

in the six to eight year group there were no children with 

relatively poor acuity in the top quartile in reading* In 

the older group children with poor acuity at low frequencies 

were sometimes good readers, whereas those with high fre-> 

quency losses were poor readers* Kennedy *s correlations, 

though positive were too small to be significant statis» 

tically, but indicate general agreement with Henry's 

findings* ̂ 

A further finding in Kennedy's study was that poor 

readers had lower scores on pitch discrimination tests, 

and that pitch discrimination changes with age* 

p 
Helen Kennedy, "A Study of Children's Hearing as 

it Relates to Beading." Journal of Exoeximental Education. 
10:238̂ 251, June, 1942. ~ 
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Relationships Between Hearing Acuity, Speech Production« 
and Heading 

Rossignol tested the relationships among hearing 

acuity, speech production and reading performance in first 

grade and the second half of second grade* Speech tests, 

audiometer tests and the Gates Primary Reading Test were 

administered to 229 children. Rossignol found that speech 

production of familiar words was independent of hearing 

acuity, but that pronunciation of new words does vary 

with acuity* There was no significant difference between 

the hearing acuity of early first graders and early second 

graders, indicating that the growth of this ability is 

slow. The correlation between hearing acuity and reading 

was significant until the mental age was partialled out. 

Since the test used to determine mental age in these 

grades depends upon hearing, hearing may influence the 
3 scores. 

Reporting on the results of a group Masters thesis 

from Boston University, Ihirrell and Murphy describe a 

study done by Barry of the relationship between the 

ability to identify sounds in spoken words and auditory 

acuity, speed of articulation, extent of vocabulary, 

L̂ois Rossignol, "The Relationships Among Hearing 
Acuity, Speech Production and Reading Performance in Grades 
1A, IB, 2A,M Teachers College Contributions to Education. 
No. 93© (Few Yorks Columbia university Press, 1948). 



singing ability, reading ability and mental age. The 

auditory ability factors correlated *52 with reading, as 

measured by the Gates Reading Test, at the second grade 

level, .31 with mental age, and .05 with extent of voca

bulary.̂  

Except for a tendency for good readers to have 

better acuity in the high frequency ranges, the evidence 

indicates that hearing acuity itself is not a determining 

factor in reading ability. 

Auditory Discrimi nation and RaarHnp; 

She ability to discriminate between sounds has 

also been tested as a factor contributing to reading 

ability. The auditory characteristics and reading 

abilities of fourth grade children were measured by 

Reynolds. He used an auditory discrimination test, the 

Seashore Pitch tk gr>T*iw»nation Test, the Western Electric 

Pure Tone Audiometer, a test of oral blending ability and 

the Bond Silent Beading Diagnostic Test. Reynolds found 

that the relationship between hearing and reading was low, 

and even insignificant when intelligence was controlled. 

The relationship between hearing and intelligence was also 

low. His conclusion was that the auditory measures of his 

D̂.D. Durrell and H. Murphy, "The Auditory Dis
crimination Factor in Reading Readiness and Beading 
Disabilityj"" Education. ?3:556»563, Hay, 1953. 
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study will not add significantly to the Hi in the pre

diction of general reading ability, ability to analyze 

words, visual ability or blending ability. She value of 

auditory measures in predicting word recognition scores 

and knowledge of sound values for common word elements, 

he found to be inconsistent, though possibly of value* 

Hie predictive value of measures of auditory capacities 

in the diagnostic reading batteries may be duplicated by 
5 or accounted for in measures of intelligence* 

Although Harris found a definite connection 

between hearing sounds in reading and the ability to 
0 

match pitch in music, Wheeler and Wheeler, testing 629 

fourth, fifth and sixth grade children for ability to 

judge pitch of musical tones, discriminate sounds in 

words, sight vocabulary and silent reading ability, found 

no basis for saying that the majority of children who have 

difficulty with pitch in music will tend to have reading 

difficulty. They conclude that difficulty in discriminate 

ing phonic elements in words is not a serious handicap in 

developing reading skills. They found only a slight 

5ll.C. Reynolds, "A Study of the Relationships 
Between Auditory Characteristics and Specific Silent 
Beading Abilities," Journal of Educational Research* 46s 
4-39̂ 449 9 February, 1953. 

 ̂Janet Harris, "Music and Language Reading," Music 
Educator1 s Journal. 34:29-. November, 194-7• 



positive correlation between auditory discrimination 

factors and reading ability© Their statistical methods, 

however, raise some doubts since they did not employ 

higher order (multiple) correlation, nor did they partial 
7 out intelligence. 

Wepman believed that the ability to distinguish 

between phonemes* or individual sounds used in speech, 
\ 

developed by the end of the third grade. He constructed 

his own test of paired words to test discrimination and 

discovered that there was a strong positive relationship 

"between slow development of auditory discrimination and 

inaccurate pronunciation. He also found a positive 

relationship between poor auditory discrimination and 

poor reading, but little relationship between auditory 

discrimination development and intelligence as measured 

by most tests.® 

Monroe studied specific errors made by thirty-two 

non-readers, age eight years, five months, and those made 

by thirty-two unselected children age six to seven years, 

on a test of auditory differences in similar words. The 

L̂.R. Wheeler and V.D. Wheeler, "A Study of the 
Eelationship of Auditory Discrimination to Silent Reading 
Abilities," Journal of Educational Research* 48:103-»113, 
October, 1954-. 

Ĵoseph Wepman, "Auditory Discrimination, Speech 
and Reading.51 Elementarv School Journal. 60:325-355. March. 
3.960. . 
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former group made 4.6 errors, whereas the latter group 

made only 1.5 errors. Only 2% of the former group were 

defective in pure tone acuity. Monroe suggested some 

form of specific innate defect in auditory perception 
g 

airin to color "blindness. As will be shown in the fol

lowing sections, later investigators have considered 

other possible defects such as poor memory span, lack of 

ability to organize and generalize and lack of attention. 

Auditory Memory Span and Heading 

Two studies included tests of auditory memory 

span. Robinson, testing thirty retarded readers at the 

Chicago Orthogenic School, found that auditory memory 

span and auditory discrimination operated more frequently 

as a cause of reading disability than did high frequency 

loss. Poling found that the better readers among fifty-

eight boys and twenty girls, eight to thirteen years old, 

with an IQ range from 100-120, had greater auditory 

memory span than did the poor readers. He also found that 

specific errors in word recognition could not be related 

to hearing deficiency.11-

M̂arion Monroe, Children Who Qannn-h Read (Chicago: 
University of Chicago Press, 1932;. 

•̂̂ Helen Robinson, Why Children Fail in "Reafl-inp-
(Chicago: University of Chicago Press, 1946*17 

11Dorothy Poling, "Auditory Deficiencies of Poor 
Readers," Clinical Studies in Reading II. Helen Robinson 
(ed.) , SupplementafrjfTsducation Mono graph. Ho. 77 (Chicago: 
Chicago University Press, 1953) • 
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Auditory Reaction Time, Attention and Organization 

In addition to acuity the following have been 

studied: discrimination and memory span, auditory reaction 

time, attention and organization, abilities involving 

cognitive processes* 

Ewers makes a distinction between the central and 

peripheral auditory processes. She could find no evidence 

for the existence of a real specificity of functioning in 

the auditory cortex such as is demonstrable in pattern 

vision in the visual cortex. The ability to react to 

stimuli of short duration and the ability to put together 

two sounds that do not occur simultaneously (a closure 

factor) she believes are central processes. These 

abilities may be most important in learning to read if a 

phonics method is used because "many sounds of the symbols 
12 used in written language are short and close in pitch." 

Other auditory abilities involved in reading ability are 

the periphery ones of selecting particular sounds from a 

framework of sounds, distinguishing between frequencies, 

detecting various degrees of loudness, and knowing the 

large pattern of sound in the American language. The 

problem of reaction time Ewers believes may be a 

12 Dorothea Ewers, "Relations Between Auditory 
Abilities and Reading Abilities—A Problem in Psycho-
metrics," Journal of Experimental Education, 18:239-262, 
Harch, 1950. 
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psychological one of attention. 

Langman also refers to lack of auditory attention 

as a factor in poor reading, in addition to difficulty in 

pronunciation of vowels, and poor auditory memory which 

may interfere with correct reproduction of sounds. 

Believing that poor acuity is not necessarily a factor in 

learning to read, Langman lists important discrimination 

skills which are factors: the ability to discriminate 

small differences in vowel and consonant sounds in speech; 

to recognize identity or differences in short rhythm 

patterns (words and phrases); to hear identity of word 

parts in rhymes; to follow simple oral directions; and to 
13 

form a set to listen to reading aloud. 

The importance of auditory training in the 

beginning reading program was the subject of Duggins* 

study in which she showed that first graders who were 

given specific auditory training scored .5 grade level 

higher than the control group on the Gates Test at the 

end of the second year of school. Two groups given 

training in the readiness period, and a third group that 

was given training in the second half of the first grade 

all scored higher than those receiving traditional pro

grams. The importance of training, according to Duggins, 

Langman, op. cit., pp. 3-4-0. 



36 

is to enable the child, to hear and interpret sound pat

terns that are already a part of his language skills and 

with which he has already had considerable expreience. 

Duggins believes that perception is a process of 

organizing and interpreting the sensations received from 

a written or printed stimulus. The process involves: 

o • • discrimination, generalization and in
tegration of the stimuli into a percept that is 
meaningful to the reader. The ability to make 
accurate discriminations among sounds would then 
appear to be only the beginning of the perceptual 
process in auditory areak. It is then necessary 
to draw generalizations concerning these sounds 
in their relationship and to integrate them into 
meaningful 1materials of thinking'.1̂  

Three operations comprising the process of auding, 

given by Caffrey, support Duggins' contention that dis

crimination is only one step in the perceptual process, 

end that cognition plays an important role. Caffrey*s 

three operations are: "translation of sounds into forms 

suitable for the nervous system; segmentation into dis

criminate elements; and comprehension.11 He adds: 

. . .  t h e  a c t i v e  p a r t  o f  a u d i n g  c o n s i s t s  o f  
correlating incoming messages with stored pat
terns; if patterns are non-random, sufficiently 
redundant and sequentially ordered so that 'com
parison patterns' can be pre-activated, correla
tion, and hence comprehension will be high.1̂  

•̂ ĝrdia Duggins, "Auditory Perception in the 
Beginning Reading Program," College Bulletin. Southeastern 
Louisiana College XIII. No. 2, 1956, p. 7. 

-*-5j.P. Caffrey, "Auding," Be view of Educational 
Research. 25:121-128, April, 1955. 
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Vernon, "believing that reading disability must be 

attributed to a failure in analyzing, abstraction and 

generalization, writes, concerning auditory abilities: 

. . .  t h e  n o r m a l  r e a d e r  a c q u i r e s  h i s  s k i l l  i n  
enunciating phonetic sounds correctly and system
atically as he learns to read; but the backward 
reader remains in a state of confusion over the 
whole process. There is no evidence at present 
of any primary innate defect in the ability to 
hear phonetic sounds such as that postulated by 
Monroe and Schonell, in cases where auditory 
acuity is normal .... Moreover, it appears 
that the cognitive processes involved in phonetic 
analysis and re-synthesis (blending) in correct 
temporal order are usually more confused and in
effectual than is the initial hearing of the 
phonetic sounds. 

The importance of organization of perceptions, a 

cognitive process, would apply then in the auditory as 

well as the visual mode. This new emphasis in research 

can be summed up in the words of Vernon, "Thus the funda

mental and basic characteristic of reading disability 
17 appears to be cognitive confusion and lack of system." ' 

Summary 

Studies have reported no significant relationship 

between auditory acuity and reading, although there is a 

tendency for better readers to have better acuity in the 

high frequency ranges. There is some discrepancy among 

16 M.D. Vernon, op. cit., p. 63. 

17Ibid., p. 72. 
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the results of the tests of ability to discriminate 

between sounds in music and its relation to reading 

ability. However, Wepman has shown that the ability to 

discriminate between sounds of words is related to reading# 

Other auditory abilities that have been shown to be re

lated to reading ability are auditory attention, auditory 

memory span, strength of closure, and organization of 

auditory perceptions which is dependent upon abstraction 

of common elements and generalizing to form categories 

of the elements. The latter abilities have been recog

nized by Duggins, Caffrey and Vernon as cognitive pro

cesses. Thus, as in the case of visual discrimination, 

auditory discrimination is dependent upon many cognitive 

abilities which may account for individual differences in 

auditory perceptual ability. And, as with visual percep

tion, the evidence supports the theory that these abilities 

can be trained in the early reading stages. 

Literature on Conceptualization 

Importance of Concepts 

The importance of concepts as tools of thought has 

been described by several authors. Lawfcher claims that 

successful advancement in the field of human learning 

would be impossible without concepts which are the means 

of labelling, identifying, classifying and organizing 
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masses of factual material.1 Bruner stresses tlie need to 

"reduce cognitive strain", that is, to cut down the 

diversity of objects that must be dealt with uniquely by 
2 

an organism, Harvey, Hunt and Schroder add that once a 

concept develops it serves "as an experimental filter 

through which impinging events are screened, gauged, sad 

evaluated, a process that determines in large part what 
3 responses can and will occur*" Thus, a circular process 

is in evidence: concepts are formed on the basis of 

previous concepts and serve thereafter as bases for the 

establishment of subsequent concepts. 

Concept Formation 

A concept has been categorized by Russell as a 

material of thinking. Concept formation he classes as a 

process of thinking along with selecting, eliminating, 
4 searching and organizing. According to Munn the process 

of concept formation cannot be observed directly. The 

existence of a concept is evidenced only by the observation 

3-John Lawther, "Development of Motor Skills and 
Knowledge," Educational Psychology, Charles Skinner (ed») 
(New Jersey: Prentice Hall, 195l)» pp. 335-573® 

Ĵerome Bruner, J. J.1 Goodnow and G.A. Austin, 
A Study of Thinking (New York: Wiley and Sons, 1956). 

Ĥarvey, Hunt and Schroder, op. cit.« p. 2. 

âvid Russell, Children's gMritcing (New Tork: Ginn 
and Co., 1956). 
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of similar reactions to different situations having some 
5 

common characteristics, The studies on concept formation 

"bear out Munn's observations. 

In an early study of concept formation, Hull pre

sented twelve packs of cards with Chinese-type characters 

to college students. Each card had a common figure em

bedded in the character and the subject was to learn the 

name of the figure without knowing that there was a common 

element. The names of the figures were nonsense syllables 

which were learned by visual recognition only. A second 

test measured transfer of this learning to another set of 

characters. Hull found that learning was facilitated when 

the common element was presented first in simple settings 

and then in complex combinations; when many examples were 

presented rather than just a few repeated many times; and 

when the common element was given in context and not in 

isolation. Hull's conclusions were that common elements 

were the essential factor for concept formation and that 
6 

verbalization was not necessary for the formation. 

Smoke, influenced by the Gestalt school of psycho

logy, criticized Hull's common elements "which are carried 

%.L. Munn, Psychology, The Fundamentals of Hainan 
Adjustment (Boston: Houghton Mifflin Co., 1956/. 

g 
C.L. Hull, "Quantitative Aspects of the Evolution 

of Concepts," Psychological Monographs, Ho. 123, 1920. 
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like labels", and emphasized the response to the relation** 

ships in the elements of a stimulus pattern. 

It seems doubtful to us whether one can any 
longer hold that the discovery of one or more 
common elements either constitutes or results 
in the formation of a concept unless there is 
at the same time a response to the relation** 
ships existing between these elements in the 
stimulus pattern. 7 

Smoke defined concept formation as a process 

whereby an organism develops a symbolic response, which 

may or may not be linguistic, to the members of a class 

of stimuli displaying a common perceptual organization 

or pattern, but not necessarily having physical identities* 

His test consisted of a set of geometric figures which had 

certain relationships that could be grouped into a common 

class, such as the group that had figures with one dot 

inside and one dot outside a circle* The subject 

achieved a concept when he visually perceived and dis« 

criminated this relationship, whether or not he could 

verbalize it. In a later study Smoke tested the effect 

of negative instances on generalization and found that 

they did not aid the process of forming a tentative 

hypothesis, testing it, and revising it until it satisfied 

7 K»L. Smoke, "An Objective Study of Concept 
Formation,M Psychological Monographs, 4-2;4, 1932, p. 42* 
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8 
the specific instances. 

Heidbreder defined a concept as a logical con-» 

struct which can be transferred from situation to situation 

and communicated from person to person through signs and 

symbols. "Vixen it (human being) attains a concept it 

arrives at a unit not directly manipulable by motor 

organs but one which is suited to another characteristic 
9 mode of reaction, the symbolic®" Using tests similar, to 

Hull's she discovered that concepts are more easily 

attained when there is a viaual perception of a concrete 

object. She established the order of conceptualization 

as concrete, spatial and number. 

Osgood questioned whether subjects may not merely 

be learning labels and not concepts in both Hull's S«K 

theory and Smoke6s gestalt theory. He analyzed experi

ments made by Heed in which the subjects were shown cards 

containing four English words, one of which was an instance 

of a given concept, identified by a nonsense syllable. To 

Osgood the essential condition for concept formation is 

the subject's common mediatê p; response for a group of 

®K.L. Smoke, "Negative Instances in Concept 
Learning." Journal of Experimental Psychology. 16s583̂ 588, 
August, 1935» 

Q 
Edna Heidbreder, "The Attainment of Concepts III: 

The Process," Journal of Psychology. 24:93-138, July, 194?, 
p. 114. 



objects* The identical elements or common perceptual 

relations serve merely to facilitate the establishment of 

the mediators* Thus, in Reed's test an individual first 

discriminates the relevant word on each card (airplane, 

highest, red, answer; board, beast, butter, blue) which 

Osgood calls isolating the crucial aspects of a complex 

figure, and then conceptualizes (red is a color)* finally 

the mediation response is associated with a nonsense 
vi 1° syllable name* 

The idea of a common mediating response has been 

developed by Eendler and Eendler into a me>&iational 

stimulus response model* The single unit S-R model has 

been replaced by S—r-s-R in which r is the mediating 

response that in turn gives the stimulus cue s, for the 
11 

final response R* 

Harvey, Hunt and Schroder enlarge the definition 

of a concept as a mediating response in stating: 

A concept is a system of ordering that serves 
as the mediating linkage between the input side 
(stimuli) and the output side (response)* In 
operating as a system of ordering, a concept may 
be viewed as a categorical schema, an intervening 
medium or program through which impinging stimuli 
are coded, passed or evaluated on their way to 
response evocation*l2 

10C. Osgood, Method and Theory in Experimental 
Psychology (New York: Oxford University~T?ress, 1956)* 

•̂ Eendler and Eendler, op. cit* 
12 Harvey, Hunt and Schroder, op» cit*, p* 2* 
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Attempts to study concept formation in "tlie 

temporal period between the presentation of a stimulus and 

the formation of a single, relatively stabilized cognitive 

response (percept or thought) to this stimulus", have been 
13 

described by Flavell as the Microgenetic approach. Ac

cording to this theory, the process begins with a vague 

direction or diffuse conception of the goal of thought, 

followed by a feeding of "presentations" into the ongoing 

development. Those "presentations" that are irrelevant 

to the nucleus of the thought are suppressed into "back

ground music", The thought structure gradually becomes 

more reality oriented and less wish determined, although 

the process is probably an unconscious one, Thus, from 

a vague global approach, which serves to orient the 

thinker as to the nature of the solution, the process 

becomes analytical as the stimulus is broken down into 

ideas, irrelevancies discarded and the nucleus retained, 

Finally the process becomes synthetic, leading to a 

response associated with the nucleus. As will be seen in 

a later section the Microgenetic approach traces the same 

development in the temporal period of concept formation as 

the ontogenetic approach does in the development of 
t 

i 

John Flavell and J, Draguns, "A Microgenetic 
Approach to Perception and Thought," Psychological 
Bulletin. 54:197-213, May, 1957, p..lW 
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conceptual stages* 

Experimentation in concept formation lias pro

gressed. from the theory of common elements to a recognition 

of the relation of these elements in a stimulus pattern, to 

an emphasis on the organizing principle which can be trans* 

ferred from one situation to another, to the hypothesizing 

of a thought process in which the aspects of a complex 

stimulus-»situation are analyzed and serve as clues, to the 

final response. In these laboratory experiments, concepts 

were formed largely through visual avenues without the aid 

of auditory verbalizations* She results of these experi

ments seem to minimize the role of auditory perception and 

to maximize the role of reasoning in the process of concept 

formation* 

Mention should be made of several other studies 

which have contributed to our general knowledge of concept 

formation and which should be useful to educators in 

organizing and presenting reading material* In his 

investigation of factors influencing learning and the 

retention of concepts, Reed found that concepts logically 
14 formed were learned more quickly and remembered longer* 

14 H*B* Reed, "Factors Influencing the Learning and 
Retention of Concepts I: The Influence of Set9" Journal of 
Experimental Psychology. 36:71-̂ 7> February, 1946* 
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BotlL Hull and Lashley demonstrated that clearly 

delineated materials which emphasize certain perceptual 

characteristics can aid in concept formation. And Harlow 

has shown that previous training or past experience can 
17 facilitate or delay the formation of concepts. 

Two Aspects of Conceptualisation 

Two aspects of conceptualisation have "been de

scribed in the literature: abstraction and generaliza

tion. Abstraction has been defined by Morgan as • • 

a learning process in which an individual learns to dis

regard some properties of objects and respond only to 
18 certain properties that the objects have in common." 

English states that abstraction is isolation of 

the property, and generalization is the recognition that 
19 

it may be ascribed to several objects. 'This ability 

•̂ C.Ii. Hull, OP. cit. 

•*-®K.S. Lashley, "An Examination of the Continuity 
Theory as Applied to Discriminative Learning," Journal of 
Genetic Psychology* 26:241-265, April, 1942. 

•̂ H. Harlow, "The Formation of Learning Sets," 
Psychological Review. 56 :51-65, January, 1949. 

18 C.T. Morgan, Introduction to Psychology (New 
Tork: McGraw-Hill Books, Inc., 1956)• 

Ĥ.B. English, "An Experimental Study of Certain 
Initial Phases of Abstraction," American Journal of 
Psychology. 33:305-350, July, 1922. 
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to ascribe a property to several objects is described by 

Hanfmann and Kasanin as classification, the criterion of 
20 conceptual thinking, 

Vinacke describes the activities of abstracting 

and generalizing as follows: 

. . .  t h e  f o r m e r  ( a c t i v i t i e s  o f  a b s t r a c t i n g )  
signifies the linking of one sensory experience 
to another so that some details are left out and 
others become dominant; in this sense the concept 
is a response which stands for these dominant 
details. The latter term (generalization) sig
nifies that the dominant detail (or group of 
details) resulting from abstraction is used as a 
basis for responding similarly to the separate 
objects linked by abstraction and for responding 
to other objects similarly linked.21 

Abstraction is defined by Humphrey as the psycho

logical process of reacting to some particular feature or 

features of a total situation to the exclusion of other 

features. He explains generalization as a process by 

which a constant modification toward an invariable feature 

or condition is maintained under varying conditions. Since 

generalization involves the neglect of irrelevancies, 

generalization is impossible without abstraction though 
22 the reverse does not necessarily hold true. The two 

20 Eugenia Hanfmann and J.A. Kasanin, "A Method for 
the Study of Concept Formation," Journal of Psychology, 
3:521-540, 1957. 

Ŵ.E. Vinacke, "The Investigation of Concept 
Formation," Psychological Bulletin, 48:1-31, January, 1951» 

22-G. Humphrey, Thinking—An Introduction to its 
Experimental Psychology (New York: Wiley and Sons, 1951)• 
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processes are described by Harvey, Hunt and Scliroder in 

terms of differentiation and integration: a new, "un

differentiated situation is broken into more clearly 

defined parts and the parts are thus related to each 
23 

other and to previous conceptual standards. 

In summarizing the work on theories of concepts, 

Yinacke points out that neither an emphasis on abstraction 

nor an emphasis on generalization is really complete. 

"• • • it is likely that the two could be meaningfully 

combined." He further states that the consequence of 

these processes is the establishment of concepts, % • » 

the cognitive structures which bind the individual's 

present perception and learning to his previous ex» 
24 

perience." 

As was shown in the previous sections on auditory 

and visual perception, the two processes of abstraction 

and generalization have been recognized to be important 

in the word recognition process. The lack of ability to 

"classify", as described above by Hanfmann and Kasanin, 

has been designated as a cause of reading disability. 

Stages of Conceptual Development 

Although there has been much criticism of Fiaget's 

23 Harvey, Hunt and Schroder, OP. cit. 

Ŵ.E. Yinacke, OP. cit., p. 1. 
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25 
famous studies because of the clinical method of 

observation and interview which he employed, and some 

differences as to the ages and nature of each develops 
 ̂  ̂ 26 

mental stage, his major classifications have been 

generally upheld in subsequent investigations. According 

to Piaget, intelligence begins as sensory-motor intelli

gence and terminates as conceptual intelligence* Intelli

gence is a continuum of development with defined stages* 

Piaget characterizes the early years, up to the age of 

four, as one of symbolic and pre-conceptual thought. 

Between the ages of four and seven or eight years 9 in

tuitive thought develops. Between seven and eleven or 

twelve years of age concrete objects can be organized 

into groups but are primarily known through the senses. 

After this stage the child begins to develop the ability 
27 

to think more abstractly. 

Heidbreder • s studies of the attainment of concepts 

demonstrated that conceptual development progressed from 

the concrete to the abstract. In studying the order in 

ean Piaget, Language and Thought of the Child 
(New York: Harcourt Brace, 1952, 2nd ed©). 

°J.G. Dixon, "Concept Formation and Emergence 
of Contradictory Relation," Journal of Experimental 
Psychology. 39!144-149, April, 1949. 

27jean Piaget, "Principle Factors Determining 
Intellectual Evolution from Childhood to Adult Life," 
Organization and Pathology of Thought. D. Rapaport (ed.) 
CNew York: Columbia University Press, 1951)» PP* 154«»175. 
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which concepts were attained, she found that drawings of 

concrete objects (iSost representative or "thing-like" 

situations) wei'e in the first order of attainment; visual 

spatial forms were second and numerical quantities were 

last. She found a positive correlation between the order 

in which concepts are attained and the degree of "thing 

character" possessed by those aspects or features of the 

drawing which are essential to their function as instances. 

She found the "full thing character" involved three 

constituents: constancy, shape boundedness, and dynamic 

properties. Concepts most readily attained were those 

in which the "dynamic properties" of the stimulus was 

perceived. The next concepts of spatial forms were 

formed from perception of constancy and shape boundedness 

without the dynamic properties found in the first order. 

And, finally, number concepts were formed, less directly 

based upon sense perception, and requiring the dis-
28 regarding of both dynamic properties and spatial form. 

Wenzl and Flurry confirmed Heidbreder1s order in 

a test which consisted of exposing drawings for three 

seconds, followed by a nonsense syllable game. Each 

syllable was to be applied to a certain type of picture, 

thus requiring the sub-ject to form a concept instead of 

®̂Edna Heidbreder, o£. cit. 
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merely learning a name. In addition to confirming the 

order of concept formation, they found that the steps were 
OQ 

continuous and not discrete. 

Osgood reinterpreted Heidbreder's order of attain

ment of concepts in the light of his mediational response 

theory. He suggested that instead of an inherent order 

of concept attainment for concrete, spatial and numerical 

relationships, the results might be interpreted as re

flecting relative availability of mediators.̂ 0 

In a series of studies, Welch, and Welch and 
32 Lonĝ  described various levels of hierarchies of abstrac

tion as a measure of development. They contended that 

development of capability to arrange concepts into 

hierarchical relationships was concomitant with an 

increase in chronological age. As children grow, they first 

learn to group objects into classes, which is a first level 

of abstraction, and then learn relationships among these 

29 Bernice Wenzsl and Christine Flurry, "Sequential 
Order of Concept Attainment," Journal of Experimental 
Psychology. 38:54-7-557, October, 1948. 

30  ̂C. Osgood, op. cit. 
31 X. Welch, "A Preliminary Investigation of Some 

Aspects of the Hierarchical Development of Concepts," 
Journal of Genetic Psychology, 22:175-206, March, 1940. 

32 • L. Welch and L. Long, "Comparison of the 
Seasoning Ability of Two Age Groups," Journal of Genetic 
Psychology, 62:63-76, Harch, 194-3. 



classes and group them according to some higher order of 

abstraction. Welch and Long found that children from 

thirty to seventy two months of age learned relationships 

between class names on geometric blocks. They further 

determined that at about eighteen months children were 

able to verbalize their discriminations. The first 

grasp of the simplest genus-species relationships appeared 

at about twenty-six months. By 4)6 years the children be

gan to show understand ings of relationships such as apple-

fruit-food, and by six years of age most children were 

capable of these second order hierarchical formations. 

Concepts of higher order abstractions (man classified as 

an animal, a higher order than man classified as a human 

in the second order) did not develop until the ninth or 

tenth year. 

In another study, Welch and long found that it 

was easier for children to identify three objects than 

two objects and their class. Their performance was 

superior when dealing with concrete objects and their 

greatest difficulty occurred when they had to deal with 
33 abstractions for the first time. 

In studying children's perception of drawings, 

Welch and L. Long, "The Higher Structural 
Phases of Concept Formation of Children," Journal of 
Psychology. 9:59-95* January, 1940. 
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Hurlock and Thompson observed a movement of concepts 

along a dimension from vague and global to specific and 
* 

delineated* In children ranging from 4# to years 

there was a tendency to perceive the specific rather 

than the general with increased age* They detected an 

increase in the amount of experienced detail, accuracy of 

perception and the ability to associate a larger number 
54 

of objects* 

Using the Weigl Color Form and Sorting Tests, 

Eeichard, Schneider and Bapaport tested 254 children from 

ages four to fourteen* They also found a concrete level 

in young children, a functional level at about eight or 

nine years and a conceptual level at about eleven years* 

Contrary to most clinical studies they found that children 

scored higher in forming their own concepts than in ver*» 
35 balxzing groups already formed. 
36 Another study by Eeichard and one by Heald and 

Ê*B* Hurlock and JVL* Thompson, "Children's 
Drawings, An Experimental Study of Perception," Child 
Development Monograph. 5:127-138, June, 1934® 

35s* Eeichard, Iff* Schneider and D* Bapaport, "The 
Development of Concept formation in Children," American 
Journal of Orthopsychiatry, 14sl56«»162, 1944* 

*6 S* Eeichard, "Mental Organization and Age," 
Archives of Psychology* Ho* 295, 1944* 
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Marzolf showed that ability to shift classifications 

from form to color did not develop until the age of seven 

or eight. 

Using realistic toy objects and symbolic represen

tations (pictures and words), Sigel found that there was a 

developmental trend of abstraction ability in children age 

seven, nine and eleven. He tested sixty children, twenty 

in each age group, requesting them to group the objects 

and symbols on the basis of their belongingness, and then 

to group them again into fewer groups. He described three 

categories of development: perceptual, conceptual, and 

miscellaneous, which included "thematic pseudo, and mixed 

categories of perceptual-conceptual and perceptual-
38 perceptual relationships." 

Considerable work on the stages of conceptual 

development was done by Vygotsky in 1934, and just recently 

translated into English. Vygotsky's test consisted of 

twenty-two blocks varying in color, shape, height, and size, 

with four nonsense syllables on the undersides. The 

problem—to group the blocks—was put to the subject at 

57j,E. Heald and S.S. Marzolf, "Abstract Behavior 
in Elementary School Children as Measured by the Goldstein-
Scheerer Stick Test and the Weigl-Goldstein-Scheerer Color 
Form Sorting Test," Journal of Clinical Psychology. 9:59-
62, January, 1953-

5%. Sigel, "Developmental Trends in School Age 
Children." The American Psychologist. 5:291-292. July. 
1950. — ~~ 
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the start and additional clues were introduced with each 

step taken "by the subject. Vygotsky described three major 

developmental stages as a result of his studies. Pirst 

was "unorganized congeries" or "heaps" in which disparate 

objects were grouped together. Next was "thinking in 

complexes", and last was mature concept formation. 

The first stage is characterized by syncretic 

grouping of unrelated objects because of some chance im

pression. In this stage children make subjective bonds 

because they lack "well-apprehended objective relations". 

Any objective bonds that appear, do so only insofar as 

they coincide with the child's perceptions or impressions. 

In forming these groups children first use a trial and 

error approach, then organize to some extent on the basis 

of their visual perception which is usually perception of 

space relationships, and finally form a new combination 

of their original "heaps." 

In the second stage individual objects are united 

not only by subjective impressions, but also by bonds 

actually existing in the objects. At this level egocen— 

trism is partly outgrown and a major step toward objective 

thinking is taken. The bonds between the components are 

concrete and factual, not yet abstract and logical. 

Vygotsky calls a concrete grouping of obj ects connected 

by factual bonds lacking logical unity, a complex. He 



56 
9 

describes five types of complexes: associative, in which 

the word becomes a family name and the objects are con

nected by any bond; collections, in which the objects are 

placed together on the basis of one trait in which they 

differ and therefore complement each other; chain complex, 

a consecutive joining of individual links with meaning 

carried over, yet still perceptually concrete or factual; 

diffuse complex, characterized by fluidity and inclusion 

of objects on the basis of dim, unreal and unstable 

attributes; and pseudo-concept, which though it resembles 

the concept is still only an association limited by per

ceptual bonds and visible likeness. These are all 

characteristic of the second stage of concept formation, 

the stage preceding mature concepts. 

Vygotsky explains the difficulty of understanding 

pseudo concepts as due to the fact that adults provide 

children with ready made words. It is then believed that 

children possess the adult form of intellectual activity 

(the concept) when in reality they are accepting the adult 

meaning of the word and may not yet have formed a mature 

concept. Thus the adult's and child's world coincide in 

referents but not in meaning. This stage of complex 

thinking begins the unification of scattered impressions 

by organization of discrete elements of experience into 

groups and creates the basis for generalization. 



57 

She final stage of concept formation is not a 

discrete stage, but develops gradually. It is charac

terized in its full development by the processes of 

synthesis and analysis, of abstraction and generalization. 

Actually, according to Vygotslsy, the abstraction process 

is begun very early* As children group objects of 

maximum similarity, they are abstracting a whole group 

of traits even though their abstraction is based on only 

a vague impression of similarities. As soon as they 

divide their perceptions into two parts, unequally 

attended to, they are abstracting. In associative think

ing single attributes are abstracted, but they are un

stable and yield easily to other traits. In pseudo 

concept formation the abstracted trait is not lost. 

Finally, genuine concepts are formed when the abstracted 

traits are synthesized anew. This final period emerges 

in adolescence, which Vygotsky calls the period of crisis 

and transition. Concept formation is seen to be a dynamic 

process alternating between two directions: from the 

particular to the general and from the general to the 
39 

particular. 

The findings of these studies of conceptual 

development show a general consistency in describing the 

39l. Vygotsky, Thought and Language (Massachusetts s 
M.I.Q}. Press, 1962). 



nature of the progressive stages and in recognizing that 

the stages are not discrete, but develop gradually and 

overlap* The earliest stage can be characterized by 

grouping that is subjective and illogical. In the next 

stage grouping is more objective, hut is based on common 

concrete elements. At about the age of puberty more 

abstract generalizations are made and more mature con

cepts emerge. The early stages also exhibit a lack of 

flexibility, or ability to shift from one type of 

organization to another. The studies reviewed in the 

following sections tend to bear out these characteristics 

of the different stages of conceptual development. 

Relation Between Performance and Verbal Responses 

Most of the studies of concept formation and 

development analyzed the performance of the subjects on 

various types of sorting tests. Thompson was concerned 

with the verbal responses as well as the performance and 

sought to determine whether there were qualitative dif

ferences between different grade levels in types of 

performance and verbal responses. She tested sixty 

children in grades one to six using the Weigl Color Form 

Test* the Bolles. Rosen and Landis Test, which is a 

modification of the Weigl Sorting Test, and the Vvgotskv 

Test of Concept Formation. In the Weigl Color Form Test 

the subjects are given twelve cardboard figures sorted by 
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form and color, and told to put together figures that 

"belong together or are alike. They are then asked the 

"basis of their sorting. In the B.B.L.-Weigl Sorting (Pest 

they are told to group thirty-four objects of varying 

size, color, form, -use, material, etc. and then interpret 

their grouping. The Yygotsky test consists of twenty—two 

wooden "blocks which must be sorted into four groups. The 

children's performance ranged from classification of 

objects because of association in concrete specific 

situations, to classification by general categorical 

names. There was a similar range in their verbal responses. 

There was a significant difference between the older and the 

younger children in grouping, generalizing and verbalizing. 

The older children more frequently formed categories from 

objects presented, and stated a generalization for their 

categories. The younger children tended to classify 

objects which belong together in concrete situations, or, 

to see no objects that belonged together. Thompson's 

conclusion agrees with the studies reviewed above, that 
40 

the ability to generalize increases with age. 

Neurological Insights on Concept Formation 

Additional insights into the problem of concept

ual development and flexibility in concept formation has 

Ĵ. Thompson, "The Ability of Children of Different 
Grade Levels to Generalize on Sorting Tests," Journal of 
Psychology XX: 119-126, January, 194-1. 
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been obtained through, studies of brain damaged and men

tally defective adults. Vygotsky, on the basis of ex

perimental data and clinical observation of schizophrenics, 

demonstrated a thought disorder in which abstract concepts 
41 

regress to primitive levels. Goldstein and Scheerer 

developed a number of sorting tests to study adults with 

brain damage* In one test, which consisted of a set of 

familiar objects, the subject was requested to group 

objects that belonged with one that he selected and then 

to group them with one that the examiner selected. He 

was also asked to group all of the objects that belonged 

together, and finally, to group them in another way. 

Patients with frontal brain pathology could not shift from 

one classification to another. Goldstein and Scheerer 

concluded that "concrete" and "abstract" exist as two 
42 

levels of functioning for an individual. 

Osgood interpreted this study as evidence that 

the frontal cortex serves as an inhibitor of reactions to 

incidental cues which facilitates retention of the symbolic. 

Loss of functioning in this area would therefore explain the 

"̂Wygotsky, op. cit. 

*̂%. Goldstein and M. Scheerer, "Abstract and 
Concrete Behavior; an Experimental Study with Special 
Tests," Psychological MonographT 53:2, 194-1. 
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61 

Concept Formation of Normals and Deviates 

Hanfmann and Kasanin studied schizophrenics by-

presenting a set of blocks of various sizes and shapes 

that had a nonsense syllable on the back of each block. 

The subjects were directed to sort the blocks into groups 

which they thought belonged together. The experimenter 

then turned the blocks over and asked the subject to 

discover the basis for classification. The correct 

classification ignored both shape and color. Whereas a 

normal subject might try various verbalized hypotheses, 

the mental patient cannot combine two concepts or shift 

readily from one to another. On the same tests the non-

college adults operated on an intermediate level of 

partial insight9 and the college educated adults were able 

to perform consistently on the conceptual level. As a 

result of this study, Hanfmann and Kasanin suggested three 

levels of concept formation: the primitive trial and error 

approach, the intermediate, characterized by partial in

sight, and the conceptual, characterized by an active 

search for the known as a basis of classification. In 
44 this latter stage insights can be verbalized. These 

Ôsgood, o~p. cit. 
/| 
Hanfmann and Kasanin, op. cit. 
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levels parallel those described by Vygotsky and Thompson 

above. 

Similar stages were described by Zaslow as a 

result of a study of normal children, mentally defective 

and brain-damaged adults, and normal college students. 

Zaslow, critical of sorting tests, constructed his own 

test which measured the ability to organize concepts into 

a continuum, conceptual span, and strength of conceptual 

boundaries. His test consisted of thirteen cards with 

geometric designs ranging from a distinct triangle through 

various gradual changes of shape, which resembled shields, 

to a complete circle. Three levels of conceptual ability 

were measured on the basis of the subject's arrangement 

of the cards: a low level of pairing or alternation; an 

intermediate level of grouping; and a mature level of a 

continuum. Zaslow found that children of seven years of 

age performed on a level similar to that of mental de« 

fectives and brain damaged adults. At approximately 

twelve years of age the subjects were able to advance 

beyond the concrete level and organi ze the stimuli into 

a continuum. College students were able also to verbalize 

their organization, which bears out Thompson's findings 

that the ability to verbalize generalizations increases 
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with age. 

Relation of Conceptualization to ̂ oori-inpr and Intelligence 

In 1917 Thoradike wrote the following, which Braun 

quotes and declares "strikingly resembles concept forma-* 

tion"s 

It (the reading process) consists in select
ing the right elements of the situation and 
putting them together in the right relations and 
also with the right amount of weight or influence 
or force for each* The mind is assailed, as it 
were, by every word in the paragraph. It Bust 
select, repress, soften, emphasize, correlate, 
and organize, all under the influence of the 
right mental set or purpose or demand*46 

Subsequent studies in concept formation and in reading 

have refined this statement but support it in essence* 

Kress approached the study of the ability to form 

concepts and its relation to reading through a comparison 

of retarded and achieving readers* He paired fifty boys 

between the ages of eight years and eleven years eleven 

months according to chronological age, school experience 

and intelligence* One boy in each pair was a non-reader 

and one an achieving reader* Kress administered the 

r̂*W* Zaslow, "A Study of Concept Formation in 
Brain Damaged Adults, Mental Defectives, and Normals of 
Different Age Levels," Unpublished Doctoral Dissertation, 
University of California at Berkeley, 1957* 

Ĵean Braun, "An Investigation of the Relation
ship Between Concept Formation Ability and Reading Achievê  
ment at Three Developmental Levels," Unpublished Doctoral 
Dissertation* Michigan: Wayne State University, 1961, p* 
133. 
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reading sub-tests of the Stanford Ar.h-i pram̂ n-h Elementary 

Battery, the Gelb-Goldstein-Weigl-Scheerer Ob.i ect Sorting 

Test, the &oldstein-«Sch.eerer Cube Test• the Weigl-

(loldstein-Scheerer Color Form Sorting Test, the Kasanin-. 

Hanfman.n Concept Formation Test, the Wisconsin Card 

Sorting Test, the Verbal Op-posites sub-tests of the 

Detroit Tests of Learning Aptitude. and the Similari-ties 

sub-test of the WISC. Kress found that the non-readers 

functioned on a more concrete or concrete-functional level, 

were less able to verbalize principles, and could give 

fewer opposite concepts than the achieving readers. The 

achieving readers operated on a more "functional" than 

concrete level and both groups operated on a more concrete-

functional than abstract level® Non-readers in approaching 

a new conceptual task on the concept formation tests lacked 

versatility and flexibility, originality in establishing 

suitable hypotheses for testing, initiative in exhausting 

all solutions, persistence in problem solving under 

changing conditions, ability to draw inferences from 

relevant clues, ability to shift set when new standards 

are introduced, ability to analyze factors present, 

adequate labels for common concepts, and adequate concepts 
47 for dealing with language* 

47E.A. Kress, "An Investigation of the Belation-
ship Between Concept Formation and Achievement in Heading," 
Unpublished Doctoral Dissertation* Philadelphia: Temple 
University, 1955® 
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In testing college students, Heed and Biach found 

that it was possible to differentiate among good and poor 

readers on the basis of their concept formation scores. 

They used a concept formation test developed by C.B. Heed 

in 1946, consisting of cards that had to be grouped 

according to common elements to which nonsense syllables 

were applied* Heed and Biach found a correlation of .56 

between reading and concept scores, and one of .17 between 

reading and intelligence, even though the intelligence 

test required reading.̂  

Several studies have attempted to correlate con-* 

ceptual ability with intelligences Deutsche reported a 

correlation of only „182 between concept tests and IQ, but 

one of *44-5 between concept tests and grades in school. 

Deutsche9s test consisted of twelve questions based on 

scientific experiments that were demonstrated for the 

subjects (A jar is placed over the lighted candle; Why 

did the candle go out?) and twelve questions unaccompanied 

by demonstrations (What makes the wind blow? What makes 

the snow?). The subjects were 732 children in grades 

three to eight. Deutsche concluded that the development 

of causal explanations was more related to training than 

Ĵ.C. Heed and W. Hiach, ghe nWaiH-p Between 
Reading Comprehension and Concept Formation Ability at 
Different Levels of Intelligence (Chicago: Midwestern 
P̂ ôlogyAsŝ iation7T-"5595T~" 
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49 
to intelligence. Vinacke also found the correlation low 

and suggested that more research is needed in the problem 

of concept formation and its relationship with age, in-
50 

telligence, training and experience. Hoffman found a 

positive correlation between scores on concept problems 

and intelligence tests only in the adolescent group that 

had subnormal intelligence* Here the correlation was .55 

whereas the correlation in the superior group was .32 and 

in the normal group, with an IQ range of 85-115» there was 
51 a negative correlation. 

Levy and Cuddy used twenty-three pairs of fourth 

grade school children matched for age, sex, and socio

economic status of their parents. £hey compared normal 

achievers with underachievers .5 to 2.5 grades retarded. 

On the Vygotsky Block Test the subject had to form a con

cept of the correct block and verbalize the principle 

involved. (The normal achievers performed better on all 

of the various measures: number of errors, trials to 

criterion, and verbalization. Levy and Cuddy concluded 

4"9j.M0 Deutsche, "The Development of Children's 
Concepts of Causal Relations," Child Behavior and Develop
ment, Barker, Kounin and Wright teds.; QNew Xorks McGraw 
"SOT, 1943 ), pp. 129«145. 

°̂W;E. Vinacke, OP. city, p. 27. 

Ĥ. Hoffman, "A Study in An Aspect of Concept 
Formation with Subnormal, Average and Superior Adolescents," 
Genetic Psychology Monograph, 52:191-239, November, 1955. 
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that measures which were commonly used to predict which 

children of normal intelligence are likely to develop 

learning difficulties, such as social and physical 

development, reading readiness, and estimates of in

telligence, are poor predictors, except in cases where 
52 these scores are fairly low. 

In one of the earliest studies of the relationship 

"between conceptual ability and reading ability, Murphy 

tested two groups of college freshmen: ten students who 

fell above the 65a percentile in vocabulary skill on the 

Iowa Silent Beading Test, and ten students who fell below 

the 36ft percentile in comprehension skill and below the 

40& percentile in vocabulary skill. Both groups were at 

the 50& percentile on the University of Iowa Qualifying 

Examination Intelligence Test. Murphy divided his study 

into five parts: tests to measure the generic differences 

in concepts (concrete or abstract); richness of concepts; 

organization of concepts; clarity of concepts; and accuracy 

of concepts. 

To measure the generic differences in concepts of 

his two groups Murphy used two tests. The first consisted 

of six cards, three with a list of abstract terms and three 

52  ̂M. Levy and J. Cuddy, "Concept Learning in the 
Educationally,Ketarded Child of Normal Intelligence," 
Journal of Consulting Psychology, 20:445-448, December, 
1956. 
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with a list of concrete terms® The subject had to give 

definitions of the terms and tell the examiner how he 

arrived at the definitions* The second test was fifty 

words from the Kent-Bosanoff Free Association Test, some 

concrete, some abstract, which were exposed on a tachisto-

scope* Murphy found that there was no difference in 

ability to define concrete and abstract terms between the 

two reading ability groups* 

To test richness of concepts the free association 

test was used again, this time to determine how many items 

of information were included in a general notion. The 

scores of several different academic subjects tests of the 

Iowa Placement Tests were used to test the richness of 

concepts in specific fields of knowledge. Again, no 

significant difference in richness of concepts was found 

between the good and the poor readers* Two further tests 

were administered to test fertility of visual imagination 

and fluency of ideation as measures of conceptual richness* 

The first was the Whipple Tn> Blot Test of imagination and 

the second consisted of the average number of ideas ex* 

pressed in three written themes, measured by the average 

number of sentences and average number of words* Here 

again there was no significant difference in richness 

between the two groups* 

Two tests were used to measure organization of 
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concepts* A series of associations tests were adapted from 

the WoodwortiwWells Association Test and a test of com* 

pleting definitions taken from the American Council of 

Education Psychological Ex-ami nation was used* Murphy 

reported significant difference between the two groups 

on these tests with the good readers exhibiting more 

effective organization* 

Clarity of concepts was measured by a series of 

vocabulary tests taken from the College Aptitude Test* 

The subject marked the degree of certainty of his 

definition (not certain, fairly certain, positive)* The 

answers were graded by averaging the degree of assurance 

accompanying the correct responses* The results showed 

that good readers had a significantly greater degree of 

clarity than the poor readers* 

The tests for accuracy of concepts consisted of 

one in which the subject had to select a statement that 

best stated the difference between two words that were 

close in meaning, and one that tested the accuracy of 

response on the vocabulary and completion parts of the 

Iowa Test of Silent Beading and the College Aptitude 

Test* The first tests showed no significant difference 

between the two reading groups* The second tests showed 

highly significant differences. A final test of selecting 

the correct meanings of words also showed significant 
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differences between the two groups* Murphy's conclusion 

is that: 

The concept appears to play a role in reading 
ability from the point of view of organization, 
clarity and accuracy. But the investigation has 
not demonstrated that generic variations or dif
ferences in the richness of conceptions are of 
any particular importance as co-variants of read
ing abilities.53 

Although the ability to organize concepts has been 

recognized as important to reading ability, as was seen in 

the previous sections on the literature on visual and 

auditory perception, no other studies have investigated 

its specific contribution to reading ability nor those of 

clarity and accuracy of concepts. Most studies treat 

concept formation as a single ability.; 

Braun believed that concept formation is the 

intellectual process most closely related to reading and 

that "upon its possession or lack depends a child*s 

achievement in reading. Children of normal intelligence 

who fail in reading are deficient in concept formation 
54 

ability." She also stated that concept formation ability 

is not related to intellijgence as the latter is now 

measured, but uses only two measures of intelligence to 

53p#(j. Murphy, "The Hole of the Concept in Reading 
Ability," Psychological Monograph. 44, 3:21-73, 1933. 

54 Jean Braun, op. cit., p. 3* 
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prove her hypothesis: the California Test of Mental 

Maturity for third and fifth grade students, and the 

Primary Mental Abilities Test for seventh graders. It 

is possible that an individual test would produce different 

results, but such tests are not commonly used in schools. 

It is Braun's thesis that even if intelligence, 

expressed through MA or IQ were the variable most highly-

related to reading achievement there is still a good deal 

of variance unaccounted for by the reading-intelligence 

relationship that needs further scrutiny. Even when, in 

cases of reading failure, physical disability, visual or 

hearing difficulty, mental deficiency, or severe emotional 

disturbance are accounted for there remains some reading 

disability unaccounted for. These cases have been 

variously labelled "word-blind", "primary reading dis

ability", or "alexia"o 

Braun studied overachievers and underachievers 

who were one year above and below their mental age in 

reading ability at the third grade level, and two years 

above and below their mental age in reading ability at 

the fifth and seventh grade levels. Her results 

demonstrated a comparative lack of relationship between 

concept formation ability and intelligence, supporting 

both Thurstone's and Jay's conclusions that there is a 

classification ability that is either separate from the 
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primary abilities or is not measured in intelligence tests 

used by Braun* She also found that children in third 

grade did not have a higher concept formations-reading 

relation than intelligence-reading relation, but believes 

that at this stage of development the differentiation 

among factors would not norma! ly be as great as it would 

for the older children. The underachievers in seventh 

grade, though considerably higher in mental age, perform 

almost exactly the same on concept formation tests as do 

the underachievers in fifth grade* The overachievers and 

normals show an increase with mental age* 

Braun suggests that the possibility of an 

asymptote at the end of the early elementary years in 

concept formation ability may help to explain why many 

reading specialists have found that these severely re

tarded readers do not learn to read at a level beyond the 

primary stages* 

Their concept formation ability is too low to 
permit them to function with sufficient abstract-
ness for the demands of advanced reading* The 
primary stage of reading, word recognition ana« 
lysis, is apparently dependent upon the spatial 
factor which, we believe, is the perception stage 
of concept formation*55 

Burke: and Bruce also obtained evidence that re

tarded readers were functioning on a lower level of 

conceptual development, a concrete level, than were good 

Îbid. , p. 67. 



readers. They compared children who were one or more 

years retarded in reading with good readers in grades 

three to eight* They found a common pattern among the 

poor readers on the WISC which they believed could best 

be understood in terms of Goldstein and Scheerer's 

concepts of concrete and abstract* The poor readers 

scored high in the Comprehension. Block Design and 

Picture Arrangement Tests which they attributed to the 

"immediate availability of structured stimulus" (concrete 

stimulus) • Tests of Coding, Information and Arithmetic 

produced lower scores for poor readers because the given 

stimuli did not remain available (abstract)* They con

cluded that the reading process inherently consists of 

abstractions strongly dependent upon memory functions 
56 and that poor readers lacked the ability to abstract* 

Another aspect of conceptual ability, the ability 

to classify or categorize, was related to reading ability 

by Jay. Her study at the fourth grade level supports 

Thurstone's suggestion that his X3 factor, which Jay calls 

reading skill, is primarily of a classification nature. 

Jay was able to differentiate between good and poor 

readers on their ability to categorize or classify words 

5%. Burks and P. Bruce, "The Characteristics of 
Poor and Good Readers as Disclosed by the Wechsler In
telligence Scale for Children," Journal of Educational 
Psychology. 46:488-493* December, 1955* 
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57 tliat they were all able to read. She concluded this to 

"be similar to Halstead*s "ability to classify to a 

criterion" that he found lacking in brain injured 

patients.̂ ® 

The importance of cognitive ability in reading has 

been summed up by Yernon: 

Thus the fundamental, and basic characteristic 
of reading disability appears to be cognitive 
confusion and lack of system. Why even quite 
an intelligent child should fail to realize that 
there is a complete and invariant correspondence 
between printed letter shapes and phonetic units 
remains a mystery which • , , has not yet been 
solved. It must be attributed to a failure in 
analyzing, abstraction and generalization.59 

SnTTimn-py 

A concept, which is a material of thinking, serves 

to organize stimuli into larger units, which helps to 

reduce cognitive strain. The concept is a mediating 

response between the reception of the stimuli and the 

final response which it affects. Once developed it serves 

as a filter for subsequent stimuli. Concept formation is 

a process of thinking which is dependent upon the ability 

to abstract and to generalize; the first, an analytical 

T̂jSdith Jay, "A Factor Study of Heading Tests," 
Unpublished Doctoral Dissertation, Chicago: University 
of Chicago, 1950, 

%̂,C. Halstead, Brain and Intelligence (Chicago! 
Chicago University Press, 19W. 

59h.d , Yernon, op. cit., pp, 72̂ 74, 
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process of extracting common elements; the second, a 

synthetic process of organizing the elements to form 

categories into which other objects may also fit* TMs 

ability to fit objects into categories is a classifying 
•' a 

ability# . 

Conceptual development has been seen to develop 

gradually through various stages which overlap* Although 

investigators have characterized the stages somewhat 

differently, there is general agreement on the nature of 

the stages, based on studies with normal and deviates* 

The early stage of concept formation is vague, subjective 

and illogical, and is based on sensorimotor functioning* . 

The next stage is more objective, but based on unstable 

associations of concrete and concrete-functional, aspects 

of the stimuli* The final stage is objective and abstract* 

Stable categories are formed in this stage of mature con-* 

ceptualization which is not reached until about the age of 

puberty. 

The studies of the relationships between conceptual 

ability, reading and intelligence, have shown that there 

is a significant̂  positive correlation between conceptual 

ability and reading but not between conceptual ability and 

intelligence as measured by existing tests* Only one 

study was concerned with the significance of the richness, 

accuracy, clarity and organization of concepts, of which 



the latter three were shown to be related to reading 

ability. This study suggested a wide field for further 

investigation* Jay's finding that one aspect of con-* 

ceptual ability, the ability to categorize was related 

to reading will be further tested in the present study. 

Literature on Word Recognition 

The process of word recognition has been 

described by Strang as consisting of three mental tasks 

which are part of the total reading process: translation 

of visual stimulus of the word into a message that is 

carried by the nervous system; identification of the 

total form or distinguishing characteristic of the word; 

and comprehension of meaning which involves many inter

related nerve pathways. The first of these tasks in» 

volves perception and the last, meaning. The literature 

in this section is divided into the two areas of percep

tion and meaning. Perception has been considered in two 

previous sections and is here concerned with modes of 

perception in word recognition. 

Modes of Perception in Word Recognition 

Gates has noted that there is a tremendous range 

"'"Ruth Strang, "Perception as Part of the Total 
Reading Process," Education. 75'• 59&*°599, May, 1955# 
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of expertness in the perception of any one kind of 

material# This range may he attributed in part to dis

crimination ability, which in turn may be a function of 

set, attitudes, experiences, strategies, etc., and/or 
2 

in part, to the dominance of one mode of perception. 

A dominant mode of learning to recognize words, 

"refers to the sense mechanism that an individual most 

frequently utilizes to perceive and respond to the 
3 printed stimuli." Several studies have shown that 

achievement is greater when teaching methods fit the 

individual's modal pattern. Schmidt identified auditory 

learners and adapted materials and techniques to their 

mode. Her experimental group made a 3® 2 grade improve

ment, whereas her control group*s improvement was only 
4 

1.2 grades. 

Roberts and Coleman tested twenty-seven boys in 

a reading clinic, who had a 2.9 grade placement, and 

twenty-seven normal boys who had a 6.7 grade placement. 

The groups were compared on visual stimuli (look-and-say 

method) and on a combination of visual and kinesthetic 

stimuli (look-and-trace). Normal readers were not aided 

p 
Â.I. Gates, "Implications of the Psychology of 

Perception for Word Stuchr." Education. 75:589-595« Ma v. 
1955. " — 

Ĥarry Singer, op. cit., p. 84. 

êrnadine Schmidt, "Auditory Stimuli in the Im
provement of Beadine." Elementarv Enelish Review. 18:149-
154, April, 1941. " 



by tjbie addition of the kinesthetic, but both normal and 

poor readers who scored low on visual perception were 
5 helped by it. 

Burt and Lewis grouped their subjects into four 

age levels and four socio-economic levels and used four 

teaching methods: visual, auditory, kinesthetic-

alphabetic, and a combination of the three methods. 

After a year of training, they found that in the four 

groups of thirty-two retarded boys and girls (IQ 76-81), 

the visual method accounted for the greatest gains, the 

kinesthetic-alphabetic next, and the auditory least. The 

mixed method resulted in confusion, A change in method, 

except for phonics, made for more improvement than the 

use of one method, especially when visual followed 

kinesthetic-alphabetic. They also found that with normal 

children the mixed method produced the best results, and 

with children of above average intelligence the phonics 
6 

method was best. / 
/ 

This last conclusion is consistent with that 

found by Dolch and Bloomster, that learning phonetic 

analysis of words requires more mental ability than 

Ĥ.W, Roberts and J,C, Coleman, "An Investigation 
of the Role of Visual and Kinesthetic Factors in Beading 
Failure," Journal of Educational Research. 51:4-4-5-451 s 
February, 1958, 

Ĉ. Burt and B.B, Lewis, "Teaching Backward 
Headers," British Journal of Educational Psychology. 16: 
116-132, November, 1946, 
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learning a sight vocabulary-P~or at least a different type 

of mental ability. They found that a study of phonics 

was better at a later age. nIt is probable that phonics 

involves certain elements of general maturity, for 

instance, perception of similarities, auditory image, 
7 application of generalities and the like.11 

Postman and Rosenzweig studied the effects of 

training on visual and auditory recognition of words. 

They attempted to discover what effect visual training had 

on auditory recognition and auditory training on visual 

recognition. They gave visual training in nonsense 

syllables to one group and then tested half of them in 

visual word recognition and half in auditory word 

recognition. A second group was given auditory training 

followed by visual word recognition tests for half of 

this group, and auditory word recognition tests for the 

other half. They found that the effects of training were 

more clear cut in auditory than in visual discrimination; 

that when the same sense modality was involved in both 

training and testing, the effects of practice were more 

pronounced than when there was a change of modality; and 

that transfer effects from visual training to auditory 

7 E.W. Dolch and M. Bloomster, "Phonic Readiness," 
Elementary School Journal. 38:201-205. November. 1937. -d. 
205. ~ " 
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8 
recognition are more pronounced than the reverse. 

Other studies pointed out the necessity for 

multiple approaches to word recognition in the class-

room. Buswell found that even after ten years of learning 

to read "by the silent reading method, children were still 

moving their lips, Buswell interpreted this to mean that 

the children were still relying on auditory and/or 

kinesthetic modes, even after having been taught by a 
9 predominantly visual method* Mills, using four methods 

for teaching a group of forty-seven children in grades 

two to four, concluded that no one method is best for 

all. He further stated that the individual learns 
10 

according to Ms dominant mode. Beery proposed that 

the aims of a reading program should be versatility and 

flexibility of attack and guidance in the area of need 

and according to readiness. 

The possibility of a gradient shift in the 

®L. Postman and M.R. Rosenzweig, "Practice and 
Transfer in Visual and Auditory Recognition of Verbal 
Stimuli," American Journal of Psychology, 69:209-226, 
1956. 

%.T. Buswell, "Non-oral Reading--̂  Study of its 
Use in the Chicago Public Schools," Supplementary Educa
tional Monograph, No. 60 (Chicago: University of Chicago, 
1945;. 

-̂ R.E. Mills, "An Evaluation of Techniques for 
Teaching Word Recognition," Elementary School Journal. 
56:221-225, January, 1956. 

11 Althea Beery, "Development of Reading Vocabulary 
and Word Recognition," in the Elementary School, 
N.B. Henry (ed.), NSSE Yearbook, Part II, 48:172-192, 1949• 
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dominant mode of learning to read has been suggested by 

Holmes. He believes the' shift may be from kinesthetic 

to auditory to visual, and postulates: 

. . .  a t  d i f f e r e n t  t i m e s  i n  t h e  c h i l d ' s  
maturational development it is more natural for 
him to utilize a mode of learning which is based 
upon a receptor system which may be predominantly 
auditory, visual, kinesthetic, or a combination 
of these. Furthermore, the gradient shift from 
one mode to the other is a psycho-educational 
change which interacts with its physiological 
bases. If we may anticipate a reference to the 
dynamics of the Substrata-Factor Theory, we 
would say that at different times along the 
gradient shift the substrata factors (sub-
abilities and subskills) would carry different 
abilities and weights in the interaction and re
organization of the substrata elements as they 
are integrated and brought to bear on the problem. 

This literature emphasizes the need, in cases of 

reading disability, to use multiple approaches in the 

classroom, as well as the need to consider the individual 

modes of learning words. 

Meaning and Word Recognition 

A word is not "recognized" until meaning has been 

associated with the printed symbol, l̂avell describes the 

process in terms of his Microgenetic theory. He traces 

the "temporal hierarchy-of word recognition, beginning 

with a superficial cognition of the physical characteris

tics of words, progressing to an awareness of meaning, or 

12 Jack Holmes, The Substrata-Factor Theory of 
Reading (California: California Book Co., 1953). 
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"location of the word in conceptual space", and ending 

with the cognition of the word's "denotative and con-
13 notative meanings" • 

Vygotsky describes word meaning as the unit of 

verbal thought* The word does not refer to a single 

object but to a group or class of objects. 

Each word is, therefore, a generalization. 
Generalization is a verbal act of thought and 
reflects reality in quite another way than 
sensation and perception reflect it* There is 
every reason to suppose that the qualitative 
distinction between sensation and thought is the 
presence in the latter of a generalized reflec
tion of reality which is also the essence of 
word meaning, and consequently that meaning is 
an act of thought in the full sense of the term.1̂ * 

The importance of generalizing in the process of 

attaching meaning to word symbols is mentioned also by 

Burrows: 

e . • must make for himself the generaliza-
tion that certain symbols say certain words in 
an appropriate context . • . a program of word 
analysis must be geared to children's develop
ment in such a way that experience in analyzing 
words leads eventually, when children can make 
effective generalizations in this area, to put-
ting sounds together meaningfully. 3-5 

Summary 

Word recognition, which includes both the perception 

^̂ Flavell and Draguns, ot>. cit. 

Tygotsky, op. cit. 

•̂ Alvina Burrows, What About Phonics? (Washington, 
D.C.: Association for Childhood Education, 1951)® 



85 

of the stimuli and the association of meaning, has been 

seen to begin through the sensory modes; visual, auditory, 

kinesthetic, or any combination of these# (The studies have 

shown that perceptual ability in these modes can be trained, 

though the training is most fruitful when it occurs through 

the individual's dominant mode* She literature suggests 

multiple approaches to the classroom teaching of word 

recognition because of wide ranges of individual 

differences in dominant modes* It also suggests that 

there may be a gradient shift in dominant modes of per-, 

ception from kinesthetic, to auditory to visual, as the 

reader matures. Primary children, then, would be more 

auditorily dominant, which is one of the hypotheses to 

be tested in this study. 

The association of meaning to the perceived sti*. 

mulus involves the cognitive process of generalization, 

as words stand for classes of objects. This ability to 

classify is one of the abilities that will be related to 

word recognition ability in this study. 



CHAPTER Iil 

THE STUDY 

The study was designed to test the hypotheses 

that auditory perception has a higher correlation with 

word recognition ability than does visual perception, 

on a second grade reading level, and that categorization, 

one aspect of conceptualization, has a significant 

positive correlation with word recognition ability, on 

this level. It was also intended to provide information 

on the separate abilities of those subjects with high 

word recognition scores and those with low recognition 

scores so that patterns could be analyzed and comparisons 

made between the two groups-. This chapter describes the 

subjects, the tests, and the procedure used for the study 

and the limitations contained in each. 

The Subjects 

The subjects chosen for the study were students 

in an ungraded primary school in an average socio-economic 

neighborhood. They were grouped into four classes 

according to their reading ability as measured by the 

Metropolitan Achievement Test administered at the 
84-



85 

"beginning of the year, and the judgment of the teacher. 

All four classes were reading on a second grade level, 

though their ability ranged from high in class 1 to low 

in class 4. Ninety-two children were tested. Of these, 

nine were eliminated from the study because of incomplete 

data or language handicap. 

The children had been given the Otis Quick-Scoring 

Mental Ability Test, Alpha-Short Form A, one month before 

the study was conducted. The range and medians of the IQ 

scores, chronological age and mental age of the eighty-

three subjects are given in Table 1. 

TABLE 1 
RANGE AND MEDIAN OF IQ, MA, AND CA 

OF THE TOTAL POPULATION 

Range Median 

IQ 

CA 

82 - 137 107 

86 - 114 mos 93 mos 

MA 74 - 131 mos 97 mos 

Table 2 gives the breakdown by classes. Class 1 

was the high ability group and class 4 the low ability 

group. 
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TABLE 2 

BARGE AND MEDIAE OF IQ, MA MS CA 
OP THE OK) HAL POPULATION BY CLASSES 

Banee Median 
Class 1 2 3 4 1 2 3 4 
IQ 95-137 87-135 80-120 94-122 116 103 107 103 

OA* 87- 99 87-103 86-114- 86-106 93 94- 93 90 

MA* 90-131 84—128 74-115 82—114- 108 96 97 92 
•in months 

It is recognized that the selection of the sub

jects has some limitations. The subjects were selected 

in an average socio-economic neighborhood. Therefore, 

the findings do not take into account environmental 

factors that might exert influence in a low socio

economic neighborhood or a culturally enriched one. 

Furthermore, by testing only those children who are 

reading on a second grade reading level, those children 

who have severe retardation or extreme acceleration have 

not been included. 

The Tests 

Visual Perception Tests 

The Marianne Fro stig Developmental Test of Visual 

Perception is "designed to measure certain, operationally 
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defined perceptual functions,"1 against the norms for 

each age level. The five subtests, Eye-Motor Coordina

tion, Figure-Ground Discrimination, Constancy of Shape, 

Position in Space, and Spatial Relationships, were chosen 

"because of their "seeming relevance to school perform*. 
2 

ance." The manual states: 

The fairly well directed eye movements 
necessary for accurate responses in Subtest 1 
are a precondition for reading • • • • A 
sufficient ability to shift in figure-ground 
perception is necessary for the analysis and 
synthesis of words, phrases, sentences, and 
paragraphs involved in reading* Form constancy 
must reach a certain point in development before 
a child can recognize a word in varying contexts. 
On the accurate perception of position in space 
and spatial relationships depend the ability to 
differentiate similar letters like b and d, and 
to recogni ze the sequence of letters in a word 
and words in sentences.3 

This statement of the importance of various factors of 

visual perception is consistent with many of the findings 

of the studies of visual perception by Goins and Feldmann, 

reported in Chapter II. 

Test Is Eve-Motor Coordinations-is a test of 

eye-hand coordination involving the drawing of continuous 

lUarianne Frostig, Aflrn-ini gtration Manual for 
developmental Test of Visual Perception. l»os Angeles, 
California, 1961, p. lT (.Mi meographedj 

2Ibid. 

Îbid. 
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straight, curved, or angled lines between "boundaries of 

varied width, or from point to point without guide lines. 

lest II: Figure-Ground Discriminations-involves 

shifts in perception figures against increasingly complex 

grounds. The subject has to discern figures which inter

sect with other geometric figures, some of which are 

"hidden." 

Test III: Constancy of Shape—involves the recog

nition of certain geometric figures presented in a variety 

of sizes, shadings, textures and positions in space and 

their discrimination from similar geometric figures. 

Circles, squares, ellipses and parallelograms are used. 

Test 17: Position in Space—involves the dis

crimination of reversals and rotations of figures 

presented in series. Schematic drawings representing 

common objects are used. 

Test V: Spatial Relationships—involves the 

analysis of simple forms and patterns. These consist 

of lines of various lengths and angles which is what the 

subject is required to copy, using dots as guide points. 

Since this is not an eye-motor coordination test, there 

is no penalty for faulty line drawing if it is clear that 

the subject knew which dots he should touch. 

The reliability of the whole test is reported in 

terms of the Perceptual Quotient which is independent of 
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the age factor. (The test re-test reliability is .80. 

Tests were administered to 35 first grade and 37 second 

grade children within a two week period. Subtest scale 

score test re-test correlations ranged from .418 (Sub

test II) to .802 (Subtest III). 

The validity is reported in terms of correlations 

with three factors. The Pearson Product Moment Correlation 

Coefficient of the test with classroom adjustment was .44-1, 

with motor coordination .502 and with intellectual 

functioning .497* 

Auditory Perception Test 

The Wepman Auditory tk hp-tH mi nation Test tests the 

ability to recognize different phonemes of the spoken 

language even when phonemic structures of the sounds to 

be discriminated are highly similar in nature. In his 

studies of auditory discrimination Wepman found that there 

was a positive relation between poor discrimination and 

poor reading and little relation between auditory dis— 
4 crimination development and intelligence. 

This test requires no visual ability. It measures 

only the ability to hear and discriminate correctly. The 

child responds with a single word or even gust a nod of 

the head to indicate whether or not the two words read 

Ĵoseph Wepman, "Auditory Discrimination, Speech 
and Reading," Elementary School Journal. 1960:325-333. 
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by the examiner are the same. The manual states: 

The word-pairs selected were matched for 
familiarity by selecting words as closely together 
as possible from the Lorge-Thorndike Teacher's 
Word Book of 50,000 Words 11944).' 

Every possible match of phonemes used in 
English was made within phonetic categories; for -
example, phonemes within the articulatory category 
of simple stops (p,t-k) were matched only with 
other phonemes within that category. No cross 
phonetic category matching was done. This avoids 
the possibility of discrimination being based on 
differences in articulatory position rather than 
on the auditory basis being tested. 

Each word-pair is equated for length. This 
avoids the possibility of discrimination being 
based on span rather than audition. 

Vowel comparisons are made in terms of three 
criteria; (l) the part of the tongue raised (2) 
the position of the lips, and (3) the height of 
the tongue.5 

The test has two forms, each of which consists of 

thirty pairs of words differing in a single phoneme in 

each pair, and ten word-pairs which do not differ, and 

are false choices. The comparisons made are between 

thirteen initial consonants, thirteen final consonants, 

four medial vowels and ten false choices. Form 1 of the 

test was used in this study. 

The reliability of the test, according to the 

manual, is .91 (N * 109), determined by the test re-test 

method. The difficulty of each phoneme shows a Pearson 

5 -'Joseph Wepman, Manual of Directions for Auditory 
114 gft-rviTTi-i-nation Test. Printed byToseph Wepman, 950 E. 59® 
Street, Chicago 57» Illinois, 1958, p. !• 
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rank order correlation of .67 (H = 214). 

The validity was established by means of correla

tions with reading ability and intelligence tests. The 

correlation between auditory discrimination and intelligence 

is .32 (Pearson-Product Moment, N = 145). The differences 

in auditory discrimination and reading were significant at 

the .01 level. The difference in auditory discrimination 
6 

and IQ was significant only at the .05 level. 

Categorisation Tests 

Two tests were specially constructed for this 

study to measure the ability to put items into categories, 

which is regarded as one aspect of conceptualization. The 

process of categorization has been considered to be 

characteristic of the conceptual development stage of the 

age group in this study. It is also considered to be an 

important ability in the reading process. These tests are 

regarded as having construct validity, that is, they were 

constructed according to the developmental conceptualiza

tion theories of Piaget and Vygotsky described in Chapter 

II, which indicate that at this age children have only 

partially developed concepts, and that their conceptual 

process consists largely of putting items into categories 

as a means of determining their meaning. 

Îbid., p. 3« 
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The reliability of the parts, determined by the 

split-half method was .72 for Part I, and ,82 for Part 

II (jr - 93). 

The first part of the categorization test was 

designed to measure the subject's ability to recognize 

words as belonging to a category, without naming the 

category. Thus the subject has to identify words as shoe, 

hat, coat, pants, and shirt as "belonging together" but 

does not have to indicate that they are articles of 

clothing. The examiner reads all of the words with the 

children to eliminate any possibility of reading diffî  

culty. 

The second part of the test requires the subject 

to identify the category to which the words belong. The 

lists begin with objects that are easily identified as 

"things" belonging to certain classes. Later lists become 

more difficult as items have to be classified according to 

"qualities" such as roundness or composition, or according 

to tise, such as building materials. 

The tests were constructed in the following manner. 

A group of fifteen second grade children were given a 

packet of cards with words on them and asked to put the 

words together that belong together. No indication was 

given as to why they belong together. It was found that 

the groups most easily formed were those that consisted of 
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identifiable "things", such as clothing, food, animals and 

parts of the body* Those that belonged together because 

of similar shape, composition or function were often left 

out bt arbitrarily put into any group. That their assign

ment to the group was arbitrary was discovered when each 

subj ect was asked his reasons for putting the words into 

certain groups# These responses were tape recorded for 

further analysis. It was found also that the children 

could verbalize their reasons for grouping when concrete 

categories were involved, but were less able to verbalize 

more abstract similarities, such as similar shapes, place 

or consistency of objects. 

A preliminary test was constructed with items 

arranged ih order of increasing difficulty. This was 

administered to fifteen second grade, ten third grade 

and twenty-eight first grade children. The items were 

analyzed again and the test revised into the two forms 

described above. These two forms were administered to 

a new class of second grade children. An item analysis 

of these tests determined the order of difficulty and the 

final forms of the test were constructed. Finally the 

test was administered to ninety-three children (second 

grade) to determine the reliability. 

Word Recognition Tests 

The Bond, Clvmer and Sovt Silent Beading 
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Diagnostic Tests were selected as the criteria for word 

recognition ability "because they require both visual and 

auditory modes of recognition in their separate parts, 

and because of their ease of administration. Only seven 

of the eleven parts of the'.test were selected for use 

because the remaining parts seemed to be too difficult for 

second grade children. The following subtests were used in 

this study. 

Test I: Recognition of Words in Isolation. This 

test is composed of 54- items in which the subject selects 

from a group of five words the one that tells about a 

picture. It gives a measure of the child's sight 

vocabulary and is entirely visual. 

Test II: Recognition of Words in Context. This 

test consists of twenty-eight items in which the child 

selects a word that logically finishes a sentence. It 

gives a measure of the ability to use context clues in 

word recognition and is also entirely visual. 

Test III: Recognition of Reversible Words in 

Context. In this test the subject selects from a group 

of three words the one which best fits a story. There are 

twenty-three items which reveal the tendencies to reverse 

words. This test was felt to be of particular importance 

in view of the evidence that correct orientation in visual 

perception is essential to word recognition ability, as 
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shown in Chapter II. 

Test IV: Locating Elements. This test is composed 

of thirty-six items* Each item has a picture with a large 

word beneath it* The child circles in the large word the 

little word that the picture shows. It measures the 

ability to locate parts of words which are useful in word 

recognition*. This ability would seem to be related to 

the visual perception ability tested in the Figure-Ground 

test of the Visual Perception battery, involving the use 

of words instead of figures. 

Test Till: Beginning Sounds. In this test the 

subj ect selects from a list of four words the word that 

begins the same as the one that the examiner reads. This 

involves the combination of auditory skills with those of 

visual skills* This auditory~visual combination in 

identifying beginning sounds is important in word recog

nition. 

Test IX: Bhvming Sounds. Auditory and visual 

discrimination of word endings are also important in word 

recognition. In this test the child selects from a list 

of four words the word that rhymes with the one read by 

the teacher*- There are thirty items* 

Test XI: Word Synthesis. This test measures the 

ability to blend words together visually and phonetically* 

Often children can isolate word parts and know the sounds 
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of parts but cannot blend the parts together. The test 

consists of a series of paragraphs with lines that end 

in hyphenated words. Two comprehension questions measure 

understanding of the paragraph. To understand the para* 
* 

graph the child has to be able to blend the hyphenated 

words. There are twelve paragraphs and twenty—four 
7 questions. Of this test Bond has written: 

. . .  th i s  t e s t  i s  d e s i g n e d  t o  e s t i m a t e  t h e  
child's ability at blending or synthesizing word 
parts. We are interested in determining how 
rapidly or fluently he can reassemble words 
after he has seen the parts within the word. 
Therefore we placed a short time limit on this 
test since that would give us the most valid 
and reliable measure of rate of synthesis. Ve 
conducted many experimental runs to decide just 
what time limit would show us the rate of syn
thesis. 8 

The Silent Reading Tests show the following re

liabilities computed by the Hoyt methods Test 1, .96; Test 

2, .88; Test 3, .88; Test 4, .95; Test 8, .87; Test 9, .86; 
q 

and Test 11, .87.7 

The Diagnostic Reading Tests were originally 
validated item by item on 8,000 children. The 
tests, as they were finally worked out, were 

?G. Bond, T. Glymer and 0. Hoyt, Teachers Manual 
to Accompany Silent RaafHwfr Diagnostic Tests, frorm !d-A 
XGhicago: Lyons and Carnahan, 1955J• 

Q 

G. Bond, quoted in a lettor to writer, January 
25, 1963 by Harry Karsentz, President of Lyons and Caraa*. 
han, Chicago. 

Q 
'Bond, Glymer and Hoyt, op. cit,, p. 14. 

* 
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normed against the Gates Beading Survey, as 
well as utilizing the Growth curvas. (This 
test has been validated by clinical practice 
and follow-up procedures. 

It is recognized that the choice of tests impose 

certain limitations on the study. (There is some evidence, 

as reported in Chapter II, that visual perception of 

shapes does not correlate with perception of words, nor is 

it closely associated with achievement in reading. How

ever, the Frostig tests were selected because they measure 

several of the abilities deemed important by Goins, Vernon 

and Feldmann, constancy of shape and orientation. It was 

thought that these abilities should be tested on other 

subjects, particularly older children. 

The categorization test is limited by the facts 

that it is a group test and also a verbal test, although 

reading was not required. It would have been desirable 

to use an individual test requiring the sorting of forms 

and objects. However, this was deemed impractical in this 

study. 

The Procedure and Methods of T-pftA-hinp; the Data 

The tests were administered to the four classes in 

four sessions for each class. All of the separate parts 

10 G. Bond. Procedures for forming and Validating 
Bond Tests, Field Bulletin 1«63 (.Chicago: Lyons and 
Carnahan, 1963)• (Mimeographed) 
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were given to each class in the same room at the same 

time of the day to make the testing conditions as uniform 

as possible. The Wepman Auditory Discrimination Test was 

administered individually to each child. 

To study the relations among results of the Word 

Recognition, Visual Perception, Auditory Perception and 

Categorization tests, IQ, MA and CA, a correlation analysis 

was made on an IBM 7072, using programs prepared at the 

University of Pittsburgh. 

To study patterns of the abilities measured, 

profiles were made for the seven subjects who fell below 

the tenth percentile in the Word Recognition test and for 

the seven who were above the ninetieth percentile. The 

profiles showed the position of scores on the Word 

Recognition total test, the Visual Perception total test, 

the Auditory Perception test, and the Categorization total 

test, and also the five subtests of the Visual Perception 

test: Eye-Motor Coordination, Pigure-Ground Discrimination, 

Constancy of Shape, Position in Space and Spatial Relation

ships. The scores were converted to percents for the 

profiles. Composite profiles of the two groups were made 

and examined for patterns of performance. 

Finally, to determine the proportion of the 

variance of the criterion measure (Word Recognition) 

attributable to the joint action of the variables (Visual 
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Perception, Auditory Perception, Categorization, IQ, OA. 

and MA.), a multiple regression correlation analysis was 

made on an 1BK 7072* 

The data, then, lias "been treated in the following 

two ways: (1) analysis of relations of group performance 

on the separate tests, by statistical correlation and {2) 

analysis of individual variations and patterns of p@£*> 

foxmanee by the use of individual profiles** It was felt 

that the use of both group and individual analyses would 

allow for more meaningful interpretation of the data* 



CHAPTER IT 

PRESENTATION OF DATA 

The study was designed to test the hypotheses 

that auditory perception has a significantly higher 

correlation with word recognition than does visual per*, 

ception at the second grade reading level, and that 

categorization, one aspect of conceptualization, has a 

significant positive correlation with word recognition. 

The study also attempted to discover whether there were 

any patterns of performance in auditory perception, visual 

perception and categorization abilities that are common to 

or distinctively different from, those subjects with low 

word recognition ability and those with high word re cog-* 

nition ability. 

The first hypothesis, that auditory perception has 

a significantly higher correlation with word recognition 

than does visual perception at the second grade reading 

level was not upheld by this study. The correlations of 

the tests of visual perception, auditory perception and 

categorization with the total word recognition test are 

given in Table 3* 

100 
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TABLE $ 

CORRELATIONS 02? VISUAL PERCEPTION , AUDITORY 
PERCEPTION AND CATEGORIZATION TESTS WITH 

WORD RECOGNITION TEST 

Visual Perception Auditory Perception Categorization 

• 291 .235 .614 .614 

The correlation of .291 "between visual perception and word 

recognition is significant at the .01 level. The correla

tion of .235 "between auditory perception and word recog

nition is significant only at the .05 level. Although 

visual perception has a higher correlation with word 

recognition than does auditory perception, the difference 

between the two correlations is not significant (critical 

ratio .27). Therefore it cannot be concluded that the 

converse of the hypothesis, that visual perception has a 

higher significant correlation with word recognition than 

does auditory perception, has been proven either. Fur

thermore , it must be noted that the correlations of both 

visual perception and auditory perception with word re cog-* 

nition are low. 

Further analysis was made to see whether any of the 

subtests of the visual perception test was significantly 

related to word recognition. The visual perception test 

consisted of five subtests: eye—motor coordination, 
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figure-ground discrimination, constancy of shape, posi*» 

tions in space and spatial relationships* The correla

tions of these subtests with the word recognition test are 

given in Table 4. 

(CABLE 4 

CORRELATIONS OF VISUAL PERCEPTION SUBTESTS 
WITH WORD RECOGNITION 

Eye- Figure- Const, of Pos. in Spatial 
Motor Ground Shape Space Rel. 

.089 -.04-1 .355 .208 .167 

Of these correlations only constancy of shape is statis

tically significant Cat ,01 level). None of the others 

are significant even at the .05 level. 

Relationships between subtests of the visual per

ception test and the word recognition subtests were also 

studied. The word recognition test consisted of seven 

subtests: words in isolation, words in context, orienta

tion, locating elements, beginning sounds, rhyming sounds 

and word synthesis. Table 5 gives the correlations of 

the five subtests of the visual perception test with the 

seven subtests of the word recognition test. 



TABLE 5 

CORRELATIONS OF VISUAL PERCEPTION SUBTESTS 
WITH WORD RECOGNITION SUBTESTS 

Eye-Motor 

Words Words 
in in 
I sol. Context 

Orient. Loc. Beg* Ehym 
Elem. Sds. Sds. 

,. Word 
Syn. 

.019 .001 ,025 ,052 .197 .054 .147 

Fi gure«Ground -.067 -.095 >035 •015 >046 .013 —062 

Constancy of Shape -•332** .282* .209 .309 .304 .377 -.041 

Positions in Space .214 ,209 .216 ,216 .097 .208 ,122 

Spatial Relationships .233* .136 .109 .177 .034 .113 .110 

* significant at the .05 level 
•* significant at the .01 level 
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Constancy of shape has the highest significant correlation 

with all of the word recognition subtests, with the excep

tion of word synthesis. 

Similar analyses were made of the auditory percep

tion test in relation to the word recognition subtests. 

Table 6 gives the correlations of the auditory perception 

test with the seven word recognition subtests. 

TABLE 6 

COBEELATIONS OF AUDITORY PERCEPTION TEST 
WITH WORD RECOGNITION SUBTESTS 

Words 
in 

Words Orien. 
in 

Iiocat. 
Elem. 

Beg. 
Sds. 

Efaym. 
Sds. 

Word 
S*n. 

isol. Context 

.189 .247 .144 .246 .227 .205 .045 

Of these correlations none are significant at the .01 

level. Words in context, locating elements, and beginning 

sounds are significant at the .05 level. 

The second hypothesis, that categorization, one 

aspect of conceptualization, has a significant positive 

correlation with word recognition has been upheld. The 

correlation of the categorization test with the word 

recognition test of .614, although not very high, is 

significant at the .01 level. The first part of the 

categorization test correlated «502 with the word 



recognition test, and the second part correlated ,620, 

both significant at the .01 level. Table 7 gives the 

correlations of the total categorization test with the 

seven word recognition subtests. 

TABLE 7 
CORRELATIONS OF CATEGORIZATION TESTS WITH 

WORD RECOGNITION SUBTESTS 

Words 
in 
Isol. 

Words Orien. 
in 

Context 

Locat. 
Elem. 

Beg. 
Sds. 

Rhym. 
Sds. 

Word 
Syn. 

.554 .509 .460 

00 CM LA • .459 .583 .312 

All of these subtest correlations, as well as the total 

word recognition test correlation with categorization 

scores, are significant at the .01 level. 

Two measures of intelligence, IQ and MA (deter

mined by the Otis Quick-Scoring Mental Ability Test), of 

possible significance in word recognition, were also 

studied. IQ correlated .551 with word recognition. 

MA correlated .497 with word recognition. Both we.ve 

significant at the .01 level. The multiple regression 

analysis showed no significant increase in correlation 

between the criteria and the variables after the addition 

of the IQ and MA. With these subjects intelligence 

appeared to be the most significantly related to word 
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recognition. The addition of all other factors cantri-
I 

buted very little to word recognition as measured* 

Patterns of factors in word recognition were next 

studied. Profiles were drawn for the seven subjects who 

were below the 10& percentile in the word recognition test 

and for the seven who were above the 90tb percentile. The 

profiles consisted of the word recognition score, the 

auditory perception score, the total visual conception 

score, the total categorization score, and the scores of 

the five subtests of visual perception, all converted to 

percents. A composite profile was made for each group 

and examined for a common pattern and for distinguishing 

features. The profiles are shown on the following pages 

and are arranged in pairs, the highest with the lowest, 

and so on. 

The paired individual profiles show that there is 

considerable variation in the scores of the separate tests 

for those who have high word recognition ability and those 

who have low word recognition ability. A comparison of 

the composite profiles for the high and low groups shows 

that the high group is consistently higher in all areas. 

than the low group. Further, the low group has more extreme 

variations in the scores. The lowest score of the low 
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EXHIBIT J PROFILE OF THIRD LOWEST SUBJECT ON WOKP RECOGNITION TEST 
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Exhibit 7 Profile of Fourth Lowest Subject on WoRpRecoGMuiow test 
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frtHi&iT J3 Profile of Seventh Lowest Subject ok Wor* Recognition Test -
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Exhibit/fc Composite Profile of Seven Su6j£<M"S 
Above THE ninetieth percentile 
IN \NO«U> RecofrKlTJOM TEST 



116 

word recognition group is on the categorization test, 

whereas the lowest score of the high word recognition group 

is on the eye-motor coordination test. In both groups the 

auditory perception scores have a small range but only in 

the high group do these scores parallel the word recog

nition scores. There is a similarity in the pattern of 

variations of both groups in the visual perception sub

test scores. In both groups figure-ground discrimination 

and positions in space are higher than constancy of shape 

and spatial relations. 

In the following chapter the possible significance 

of the correlations and profiles will be discussed. 



CHAPTER V 

SUMMAKT AND CONCLUSIONS 

This chapter will present a summary of the purpose 

of the study, the hypotheses, the instruments and subjects 

used and the findings. It will also present a discussion 

of the findings and draw some conclusions from them. 

Finally, some further areas of research that are suggested 

by the study will be presented. 

Summary of the Study 

The purpose of this study was to test the relation 

between auditory perception, visual perception, categori

zation and word recognition ability at the second grade 

reading level. It was hypothesized that auditory per

ception has a significantly higher correlation with word 

recognition than does visual perception at this level, and 

that categorization, one aspect of conceptualization, has 

a significant positive correlation with word recognition. 

It was also felt that there may be some common patterns of 

performance in these abilities among the subjects ranking 

low in word recognition ability and those ranking high in 

word recognition ability. 
117 
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Word recognition ability was tested by The 

Development Reading Tests by Bond, Clymer and Hoyt. 

Seven subtests of this test were used: (1) words in 

isolation, (2) words in context, (5) orientation, (4) 

locating elements, (5) beginning sounds, (6) rhyming 

sounds, and (7) word synthesis. 

Visual perception was tested by the Marianne 

Frostig Developmental Test of Visual Perception which 

consisted of five subtests: (1) eye-motor coordination, 

(2) figure-ground discrimination, (3) constancy of shape, 

(4) position in space, and (5) spatial relationships. 

Auditory perception was tested by the Wepman 

Auditory Discrimination Test. Categorization was tested 

by a specially constructed test consisting of two parts: 

(1) finding items that belong together in a common 

category, and (2) putting items with common elements into 

a higher category. 

The IQ score was obtained from the school records. 

It had been determined by the Otis Quick-Scoring Mental 

Ability Test, Alpha Form, approximately one month prior 

to the study. 

The subjects tested were eighty-three children who 

were grouped into four classes on the basis of their 

reading ability. The classes were all on the second grade 

reading level but were grouped in classes according to 
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ability, ranging from high, ability in Class 1 to low. 

ability in Class 4, as measured by the Metropolitan 

Achievement Test and teacher estimates. The school was 

located in an average socio-economic neighborhood. All 

children with language handicaps were eliminated from the 

study. 

The tests were administered to each class in four 

different periods. Each class was tested in the same room 

and given the same subtests at the same time of the day. 

The Vepman Auditory Piscrimination Test was administered 

individually to each child. 

A correlation analysis was made on an IBM 7072. 

Individual profiles of the seven subjects who fell below 

the 10& percentile in word recognition ability, and the 

seven who fell above the 90S percentile, were compared. 

Composite profiles of each group were examined for 

variations and common patterns. 

All of the correlations of the subtests and total 

tests with the word recognition test were extremely low, 

with the exception of the categorization test. The first 

hypothesis that auditory, perception has a significantly 

higher correlation with word recognition than does visual 

perception at the second grade reading level, was not 

upheld by the correlation analysis. The correlation of 

visual perception with word recognition was .291» The 
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correlation of auditory perception with, word recognition 

was .235* The difference between the two figures, however, 

was not significant. Therefore, the converse of the hypo

thesis was not proven either. 

The second hypothesis, that categorization, one 

aspect of conceptualization, has a significant positive 

correlation with word recognition was upheld. The 

correlation was .614, significant at the .01 level. 

The individual profiles showed marked variation 

in abilities studied: word recognition, auditory and 

visual perception and categorization. The composite 

profiles of the low word recognition ability group and 

the high, showed the latter to be consistently higher in 

all abilities, but again, considerable variation in 

abilities were in evidence in both groups® 

CONCLUSIONS 

Perception 

It can be concluded from these findings, subject 

to the limitations described in the study, that the per

ceptual abilities were not as closely related to word 

recognition abilities at the second grade reading level 

as was categorization, a conceptual ability. It is 

possible that the perceptual abilities are more important 

in the beginning stages of reading than in the second 
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grade. 

Considering auditory perception first, we found 

that Duggins' study showed that those students who 

received auditory training in the readiness stage and 

in first grade scored higher in reading than the control 

group, when they reached second grade. Wepman's study 

reported that the ability to distinguish "between indivi

dual sounds in speech developed "by the end of third grade. 

The auditory perception scores in this study, at the 

second grade level, were consistently high and correlated 

quite low with word recognition scores. Thus it is 

possible that the auditory perceptual ability is a more 

significant factor in the beginning stage of reading and 

less important in grade two, by which time it is fairly 

well developed. Of course, it might be very significant 

in cases of severe disability which were not included in 

this study. 

Several of the visual perception factors tested 

in this study were also found to be important at the 

first grade level in other studies. Goins found that 

"keeping in mind a configuration against distraction" 

was related to reading ability on the first grade level, 

and Vernon found that "orientation in space" develops at 

age five or six. Feldmann, testing children in grades 

one through five, fpund that form sequence and 
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orientation develop with, age with large increases in the 

scores in grades one and two* She also found that the 

visual perception scores were highly related to the age* 

experience factor and that the relationship "between 

reading and visual perception may change with age;| She 

low correlations of the visual perception scores with 

the word recognition scores found in this study may "be 

considered further evidence that visual perceptual 

ability may he a more significant factor in the be«? 

ginning stages of reading than in the second grade*; . 

Conceptual! zation 

She fact that the categorization scores had a 

higher positive correlation with word recognition than 

the perception scores seems to support the findings by 

Kress, Beed and Biach, Levy and Cuddy, Braun and Jay 

that conceptualization is highly related to reading 

success*' She composite profiles show clearly that the 

categorization scores of the high group are consistently 

higher than those of the low group*; 

She conceptual abilities tested in this study 

were the ability to group discrete items together 

according to a common element and the ability to fit 

related items into higher categories* Shese tasks 

involved the abilities to abstract common elements and 
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generalize about them. The tests progressed in diffi

culty from items that belonged together because of more -

concrete qualities to those that belonged together because 

of abstract qualities. The fact that the group low in 

word recognition ability scored low in categorization 

ability seems to support the findings of Kress and of 

Burks and Bruce that poor readers have a lower level of 

abstraction than good readers. Jay's conclusion that 

classification is an essential reading skill would also 

seem to be supported by this study, since the categoriza

tion test required classification of items into groups. 

- Thus, the conclusions of this study suggest that 

the development of the perceptual abilities may be 

important in the beginning stages of reading but that 

the development of the abstraction-generalization process 

may be of more importance on the second grade reading 

level with the kind of subjects tested. 

Intelligence 

The relationships between intelligence and 

reading ability is one that has not yet been clearly 

established. Durrell found that intelligence, measured by 

the Otis QuickC-Scoring Mental Ability Test correlated with 

reading ability only .00027 on the second grade level 

"'"Donald Durrell, "Learning Difficulties Among 
Children of Normal Intelligence," Elementary School 
Journal, 55*201-208, December, 1954-* 
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The correlation, in this study was *331 between in<s» 

telligence measured by the same test at the same grade 

level, and word recognition ability# She discrepancy 

might be explained by the fact that Ihirrell's subjects 

were on a second grade nage level0 whereas the subjects 

in this study were en a'second grade reading level* 

Braun found that the conceptualization-dreading 

relation was not higher than the intelligeneê reading 

relation for third graders*1 She conceptualizations-reading 

relation was higher than the intelligenee»reading relation 
* . 

for fifth and seventh graderŝ  She postulated that the 

differentiation among reading factors is not as great for 

younger children as it is for older children*1 She also 

suggested that even if IQ or MS. are most highly related 

to reading achievement (after physical disability, visual 

and hearing difficulty, mental deficiency, and emotional 

factors sire all accounted for) there is still some 

variance unaccounted for«; This result, she believes 

might be either a function of her tests or might be due 

to a "classification ability" which is separate from the 

primary abilities*! 

It seems advisable at this point to compare the 

test used by Braun to measure intelligence at the third 

grade level with the Otis Quick-Scoring Mental Ability 

Test used in this studŷ  Braun used the California Test 

of Mental Maturity which consists of tests of spatial 



relationships, logical reasoning, inferences, numerical 

reasoning and verbal concepts, Furthermore, four of the 

seven subtests require reading. The Otis, on the other 

hand, requires no reading. It consists of two parts. In 

the first the subject marks three out of four pictures 

that belong together. In the second part the subject 

marks a picture according to directions given by the 

examiner. It is obvious that the Otis test parallels 

more closely the categorization test of this study, re

quiring the finding of common elements and the comprehen

sion of language. The California Test includes many other 

abilities which may not be related to reading ability, and 

thus the low correlation. The fact that the Otis 

correlated almost as high as the categorization test with 

word recognition seems to reinforce the importance of 

conceptual abilities on the primary reading level, 
f 

Profiles 

The individual profiles indicate the wide range of 

abilities in each individual, whether high or low in word 

recognition ability, From the composite profiles it can 

be seen that the high word recognition ability group is 

higher in auditory perception, visual perception, and 

categorization and slightly higher in eye-motor coordina

tion, Both the high and low groups scored high in the 

figure-ground discrimination test, which raises some 
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question about the ability of this test t® differentiate 

between high and low groups* Constancy of shape appears 

to be mere related te word recognition than any of the 

other visual perception abilities'® Shis seems consistent 

with, the findings of both Solas and Feldmann* that the 

ability to "keep in mind a configuration against dis*» 

traction" is related to the reading process!! 

Significance of the Conclusions 

While the limitations of the study necessitate 

extreme caution in appraising the significance of these 

conclusions, the fact that the conclusions are consistent 

with those of many other studies9 warrants consideration 

of several points*; 

First, since the categorization test and the IQ, 

both of which measured similar abilities in this study, 

correlated highest with the word recognition test, it 

was concluded that possibly the conceptual processes of 

abstraction and generalization are more important in the 

ability to recognize words than are perceptual abilities 

at the second grade level* Zhl's conclusion could point 

to the need of a new emphasis in the reading programs of 

this level* Perhaps the development of conceptual 

abilities and training in abstracting and generalizing 

could well be strengthened at this level® 

Secondly, the profiles indicate the wide range of 
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abilities within any one individual. While this is 

generally recognized it is often not taken into con

sideration in the formulating of reading programs. Often 

phonics programs are emphasized for children who may not 

need extensive training in this area. Or, programs of 

visual training in the readiness stage are organized for 

children who have no difficulty in this area. Individual 

analysis of a pupil's strengths, weaknesses and needs in 

the perceptual and conceptual areas is indicated before 

programs are prescribed for them. 

\ Suggested Areas for Further Research 

The conclusions of this study suggest many areas 

in which additional research is needed. It would seem 

from the evidence produced here and in other studies 

mentioned that both perceptual and conceptual abilities 

develop with age. It is important then to gather more 

data on the relationships between perceptual and con

ceptual development and reading ability at all grade 

levels. Some related questions that arise from this are: 

At what level is perceptual training most beneficial? 

How can the perceptual abilities best be trained? Can 

conceptual abilities be strengthened in the reading 

program? How can the ability to abstract and generalize 
/ 

be strengthened at each developmental level? 
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The vast differences in the separate abilities of 

each individual, as shown in the profiles, suggest further 

questions that need more research. First, how can a 

teacher determine individual abilities and needs? What 

kinds of simple, group tests can be constructed to measure 

these perceptual and conceptual abilities in a classroom? 

Second, how can reading programs be organized so that each 

child can be given the training and preparation that he 

needs and not be subjected to meaningless activities? And 

finally, can a variety of reading materials be prepared to 

insure that each child receives the kind of program that 

he needs? 

Four major areas for further research suggested 

by this study are: (1) investigation of the relation of 

visual and auditory perception to word recognition on . 

different age and ability levels; (2) investigation of 

the role of concept formation in word recognition on 

different age and ability levels; (3) the development of 

diagnostic procedures to determine pupils' patterns of 

abilities that contribute to word recognition; and (4-) 

the preparation of materials of instruction to correct 

the deficiencies indicated by the diagnosis. 
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EXHIBIT 1 
Categorization Test Part I 
(Copy of Ditto Sheet) 

Name 

a) shoe shirt b) dog egg 
pail book 
hat shoe 
coat cat 
egg lion 
pants monkey 
street roses 

1) hammer pliers 2) meat milk 3) boat bus 
clouds 

pliers 
hands airplane 

screwdriver fish satellite 
ball pencil piano 
saw eggs rocket 
grass fruit helicopter 
wrench hat. letter 

4) dress skip. 5). happy excited 6) piano run 
walk 

skip. 
angry sew 

run run paint 
meat sad draw 
cat letter go 
jump frightened love 
hop talk cut 

7) hand nose 8) dance jump 9) roof tre< 
jump laugh grass 
eye sit attic 
candy cry pots ' 
dog shout basement' 
mouth come road 
ears scream kitchen 



Categorization Test Part I (Continued) 

10) street 
play 
avenue 
school 
road 
father 
highway 

house 11) shell nest 
house 
book 
cave 
arm 
cocoon 
lion 

12) above 
sick 
under 
empty 
around 
angry 
below 

over 

13) cotton 
wool 
dress 
nylon 
sheep 

- satin 
flower 

silk 14) copper steel 
book 
wood 
leather 
pot 
shoe 
plastic 

15) wheel 
run 
moon 
teeth 
ears 
plate 
penny 

man 



t 
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EXHIBIT 2 
Categorization Test Part II 
(Copy of Ditto Sheet) 

Name 

A) 1. clothing 2. animal 3. food 4. game 5. flower 

dog rose meat shoe 
cat daisy fish hat 
lion tulip eggs coat 
monkey_ pansy fruit shirt 

H
 

H
 

• body 2. tool 3. fruit 4. house 5. veg. 

hammer nose lettuce roof 
saw mouth carrot stairs 
pliers arm celery basement 
wrench foot beet _____ room 

H
 
H
 

H
 

• go in 2. make 3. play 4. read 5. build 
air pictures with with 

with 

wood crayons poems rocket 
plastic chalk plays satellite 
steel paint letters helicopter 
brick pencil books plane 

III) 1. taste 

inch 
foot 
pint 
quart 

2. measure 3* place 4. size 5» feeling 

sad 
happy-
excited 
frightened 

near 
far 
high 
low 

fat 
thin 
narrow 
wide 

IY) 1. place 2. shape 3» taste 4. size 5- number 

sour above round few 
sweet below square couple 
salty around oval many 
spicy behind triangle none 



Categorization Test Part II (Continued) 

V) 1. animal 2. motion $. size 4-, water feel 

.cloud 
dew 
river 
steam 

bumpy 
smooth, 
rough 
sticky 

push 
pull 
bend 
twist 

fish 
man 
bird 
snake 

VI) 1, round 2. sharp J. loud 4. long 5* hot 

summer 
stove 
fever 
fire 

scream 
howl 
yell 
roar 

knife 
razor 
ice-pick 
dagger 

penny 
moon 
wheel 
ring 


