CS P2 000704

TEMPORAL PERCEPTION OF GOUD AND POOR READERS

by Burt Crausman

Thesis presented to the School of Psychology
of the University of Ottawa as a partial ful-
fillment of the requirements for the degree

of Doctor of Philosophy in Clinical Psychology.

Ottawa, Canada, 1958



UMI Number: DC53794

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations
and photographs, print bleed-through, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized

copyright material had to be removed, a note will indicate the deletion.

®

UMI

UMI Microform DC53794
Copyright 2011 by ProQuest LLC
All rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

ProQuest LLC
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, MI 48106-1346



ACKNOWLEDGMENTS

Thie thesis was prepared under the guidance of
the Director of the School of Peychology and Education,
Professor R. H. Shevenell, and Dr, iAgatha E. Sidlauskas,
40 whom the writer is grateful for their constant and
invaluable help without which this work could not have

been realized.



CURRICULUNM STUDIORUM

The writer was born on December 5, 1927, in
New York and moved to Los Angeles, California in 1931.
He received a Bachelor of Arts with a major in Psychology
from the University of California at Los Angeles in 1950,
and a daster's Degree from the same University in 1956,
Thesis: Schcol Achievement of dentally Retarded Children
in Speeciul and Reguiar Ciasses,




TABLE OF CONTERTS

Chapter page
INTRODUCTIOH [ ] [ ] [ ] ¢ o [ ] [ [ ] [ ] [ ] ] [ ] . * [ ] L [ ] * [ ] u
L1.~TEMPCRAL PERCEPTION o o o ¢ ¢ ¢ ¢ o o o s 0o s ¢ o 1

l. Definition of Temporal Perception 1

2. Time PFactor in Perceptual Theories 4

3. Reading and Perception 11
II.*REVIEW OF THB LlTERATURE ® ¢ * & e & o & O & w0 s e 14
l. Intelligence and Reading Ability 17

2, Neurophysiological Factors 21

3. Emotional Disturbance 29

4, Perception Relating to Reading 33
III.-EXPERI&ENTAL DESIGN s & 2 & ¢ & & % & w & 0 P o 42
l. Measuring Instrument 42

2. Procedure 45

3. Subjects and Their Selection 46
IV,~-DELIBERATIUN AND CONSEQUERCES o & » o s ¢ » s « o 51
l. Presentation of Results 51

2. Discussion of Results 57

SUMMARY AND CICLUSIONS e 6 & & 5 & 5 8 5 ¥ 8 & 61
BIBIII(‘ GBAPHY L] [ ] L 2 - L ] [ ] L L - L L 3 L [ ] ”» L ] [ ] *® [ ) ) 63

Appendix

l. GEUMETRIC FOCRMS SERIES o o ¢ ¢« o s ¢ o s o ¢ ¢« o » 68
2, BASIC 7.l BERIES o o o o ¢ o =« o s s o =« « « ¢« o 69
3¢ SCURLHG SHEET o o o o o o o s o 5 s o s ¢« o« o ¢ o« s 10

4, ABSTRACT OP Temporal Perception of Good and Poor
RegB@YE « o« © o ¢ o o ¢ o o s 8 o « % s 2 o v @ 71



LIST OF TABLES

Table page

I, = £ Values and Levele of Confidence at
Different Shutter Speeds ® & & & o ¢ ¢ ° 8 o @ 52

II1. - Performance of Sample Population with
Geometric Porms Series at 1/50 Second . « « o 56



INTRODUCTION

Interest in the improvement of reading is universal
today. Clinical pesychologists and psychiatrists are becom-
ing increasingly interested in the problem of reading
defects becasuse a noticeable proportion of poor readers
develop emotional tensions and conflicta., School systems,
eourt clinics, institutions for delinquents and other
agencies have long been aware of the importance of reading
t0 an effective general adjustment. The incidence of emo-
tional disturbance among children with reading disability
cases 1s impressive; evidence shows that the more serious
the reading retardation, the greater is the possibility
that malad justment also exists.

Any type of deficiency tends to create a feeling of
inferiority and inadequacy. In this pattern the person
tends, at first, to rationalize his deficiency in terms of
redueing the importance of the problem, or in terms of some
unavoidable cause which may indicate that he is not at
fault,

The poor resder, however, usually has much more
difficulty in rationalizing because every phase of hig aca-
demic ocareer and his other adjustments is directly or indi-
rectly affected by his defective reading ability, Psychia-
trists have observed that to a significant frequency a great
genge of frustration and failure accompenies reading diffi-
culty. This is partly due to the fact that everyone is

expected to be able to rezd zdequately in order to advance
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in his schooling. Reading is also considered a criterion, in
the culturel sense, of an individual's mental ability.

In the United States, estimates range from five to
forty percent of pupils in various echoole who are retarded
readers. This number is sufficiently large to cause genulne
concern, Since the 1920's, reading clinics have nmushroomed
throughout the country. The major functions of these clinics
have been to study types of reading disabilities and to
degign procedures that would give control over the reading
process to ehildren who are retarded in reading.

Frequently retardation in reading is confused with
general mental retardation. While reading retardation has
been found on all levels of intelligence, some investigaw
tors have revealed that as many as 80% of the retarded
readers possess aversge or above-average intelligence, C(ne
of the major problems faced today in this field is to secure
general sgreeaent as to the meaning of terms adopted by
speclialists and teachers.

The literature reveals considerable disagreement
concerning terms regarding the learner who is reading below
his estimated potentiality. He mey be designated as = poor
reader, a retarded reader, a disabled reader, a case of
alexia, or dyslexia, or of strephosymolia. Certain special-
ists in the field might choose one or another of these desig—

nations as being more nearly in harmony with their theories
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of reading disability than the others. BEven though the same
designation is applied, there are varying standards by which
pupils are classified in variocue groups. PFor example, a
pupil may be considered a retarded reader in one school if
he attains reading achievement scores six months below his
measured mental age, while in another achool he is not so
classified unless the retardation is one or two years. All
these differences make it essential that each person describe
or define his concept of terms used.

Por the purpose of this study, a retarded reader
should be regarded as the individual whose reading achieve-
ment falls significantly below his capacity for reading.
Capacity for reading in its broadest connctation, as used
here, includes the pupil's physical, emotional and social
development, as well as his mental maturity.

In the light of current knowledge of child develop-
ment, reading schievement is thought to be one aspect of
the total growth of an individual. For this reason, expect-
ancy of achievement in reading appears to be dependent upon
a nuaber of factors including intelligence, emotional well-
being, and physical development.

Reading, however, begins with perception. In apite
of its subjectivity, we cannot deny perception as being the
key to the individuel's acticn. It provides him with the

immpediate as well ss tue ultimate foundation of experience,
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In many ways perception is analogous to & lathe thut makes
the tools responsible for the functioning of the individuel.
In this way, the relationship between the perceptual process
and reading ability becoumes more vivid. Basicually, reading
is one medium through which man receives comwunication, and
by which he is able to understand his past and construct

his future. However, the ubility to read, to comprehend,
and to integrate is directly determined by, and dependent
on, the perceptusl yprocesses,

Reading is & highly complex performance in which
visicn, eye umovements, inner speech, memory, woré-=knowledge,
inferences, past experience, and general Iintelligence &all
combine to produce the effects observed. It is not possi-
ble to describe the whole procese asg an entity; one must
start with some one phase of the total prcblem,

The present study is & result of the vriter's in-
creasing irterest in the total perceptuwl process, and,
hie desire to investiéate the relatlonsghip of one aspeet of
this process, namely, temporal perception, with reading
ability. Though it ie universally agreed thal perception
plays a major role in the reading proccess, the temporal
factor of perception has not as readily been established
as a distinguishing eriterion between goud and poor readers.

The pregent work intends to investigate, experi-
mentally, the temporal aspects of perception as it is
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related to reading., Before doing =0, however, it is necegsary
to present the concept of temporal perception, and then to
explore the literature and relste the pertinent findings of
other workers who have investigated various problems relating

to perveption and the reading prooeas,



CHAPTER 1
TEMPORAL PRLCLPTION

Since this study is primarily interested in the
temporsl element of perception and its relation to the read-
ing process, this chapter will attempt to present an explana-
tion of three prerequisites to the study. An understanding
of temporel perception will be presented, followed by a brief
outline showing the relationship between temporal perception
and some major theories of perception. An explanation of
these seems necegsary since it will serve as a frame of
reference for the time element which is but one aspect of
the perceptual process. ILastly, this chapter will relate
reading to the perceptunl process and thereby directly focus

on the temporal feature of perception in relation to reading.
1, Definition . f Temporal “erception

As a starting point, the meaning of perception must
first be defined so that the reuder amay have o basic tool
for understanding what will follow, Perception is here
defined a8 & physio-psychologic.l integration of external
stimull into meaningful patterns., The ter: pattern as used
by tuc writer iv defined as the complex of elements and
events making up an act of behavior, FoOr . clearer undere
standing of these terms, it is necessary to del;berate

further,
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Within the procese of perception, a number of
sequential events must be conpidered., First, there is the
objcot to be perceived, This usunlly lies at a distance
from the perceiver, in the cuses of vision and hesring, for
example, Secondly, &8 in the case 0f vision, there is the
intervening light waves or other conditions that forn a
pattern of energy change in the sense crgan, at e receptor
surface, Next, there is a flow of impulses conducted toward
the brain along afferent neuronse. These impulses go to
lower brain centers and to sensory projection areas of the
cortex, Some series of events now occur in the central
nervous sy:tem, most likely in the cerebral cortex, OSuch a
series includee synaptie commections and the involvement of
other neurons in the area which extend to other association
areas. To complete these steps there ghould be added the
presence ¢f organic statees that might influence perceptual
activity, as for example the influence of the autonomic
system,

%¥hatever tne mechanisas of interuction within neural
fielde may be, cach new experisnced integration -- perceptual
pettern -- involves i process of reorganization that cannot
be instantaneouss integration in time necessarily accompanies
integration in spuce, .oreover, a small numnber of puccessive

events, if not too far apart, can be perceived as a unified
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contigurationl of temporal Geastalty if the intervals are too

brief, discrimination even becomes impossible and often new
perceptive modalities appear, Some structure in the brain,
then, must constitute a "time-binding" mechaniem,

Time and perceptual integration appear in intimate
relationship in another way: +that in which perceptual patterns
succeed one another. This process is an unconscicus one, and,
according to lashley, "We are still very far from being able
to form an explieit explanation of temporal structure.”z
With regard to our discuesion, this proceses helps us to
realize how we can be mistaken when in a retrospective jJjudg-
ment we try to appreciate the richness of content and power
of action of any definite perceptual experience, Our judg-
ment is itself the result of the temporal integration uf
succeseive experiences and of these with older memories,

Thus we have one physiological explanation of why
things appear to the individual as they do. From this explana-
tion we cen also in part unswer the question: Why is there a
difference in time of perception among individuale? Bender3.

in her report of tachigtoscopic phenomena relating tu certain

1 Illustrated by “ertheimer's thi-phenomenon.,

2 K. be Loshley, Cerebral idechenlsms in Behavior,
New York, Wiley und Sons, 1991, Pe 112-1464

3 Iauretta Bender, "4 Vis.ul Motir Gestalt Test and
I4s Clinical Use," Regearch Monographs,No. 3, New York,
The Ameriecan Orthopsychiatric Association, 1938, p. 47=54.
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laws of gestalt, experimentally established the existence of
a temporal factor in perception and indirectly contributes
to answering the above questions

The first prineciple of perception ia the
motility that is present usually in
whirle of the vispual fleld, which, in it~
self, assumes time; <the second principle
is direction, usually horigontal and
dextrad, which assumes timej the third is
mass which is two dimensional direction,
and which assumes time, Actual forms
arise from these by inhibition of the
movenment of whirling into cloged cirecles
or segments of circles; of the direction
into a linej and of the mase into form on
a background. Inhibition means taking a
unit of time, The complexity of the pat-
tern experienced depends on the capacity
for immediate perception of different
units in accordence with the principles
laid down by the perceptual and motor
patterns,

2, Time PFactor in Perceptuasl Theories

An investigation into some of the major theories of
perception reveals the existence of & common denominator,
namely, a time element,

The gestalt theory4'5

is one of the baslically cone
sistent theories uf perception. Though it has been oriti-
cized on the baglis of ite braeinefield theory, and its treat-

ment of wholep znd paris, nevertheless it solidly rests upon

4 Wolfgeng Kohler, Gestalt Psychology, New York,
I.ivoright, 1929’ 13“720 Po

5 Kurt Koffka, Principles of Gestalt Pesychology,
New York, Harcourt, 1935, vii-403 p.
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8 large number cf experiments which serve to support its
generaligations. In the gestalt theory uf perception, &
time element is markedly prominent, The gestalt theory
agrees that the pergept does not depend on the pattern of
pointe in the peripheral stimulation &and consequently a
point-to-point projection to the cortex, but rather it
depends upon what happens in the macroscopic electric
fields of the cortex after the afferent impulses are
received at cortical projection areas. The "timing" within
the pergeptual process can logically be effected if it can
be considered as one of the aspects involved in the cortical
phenomenon, Thu«t is to say, that when a current has been
passing through a medium for some time its effects alter
that medium, To elucidate, chemical deposits may accumulate
on the interfaces of celley and polarization of membranes
may occur that will elter or oppose the current's further
rassage in the same direction., There then we can conglder
a change in the timing operation within the process.
Another theory of perception based on physiological
constructe is the cell-assenbly theorwG. This thecry is
built directly upon certain facte of neurophysiology,
genetic development, and brain pathology. For the gestalt

theory, the aggregates of perception are contours, surfaces,

6 ¥loyd Allport, Theories ¢f Perception und the
Congcept of Structure, New York, Viliey, 1959, Pe Lo4~=132,
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segregated figures, and figures differentiated from grounds,
For the cell—aaaembly theory, the aggregate consists of
perceived lines and angles that give a figure its individu-
aligzed charucter. Physiologically, there are motor elements
in the form of aye movemente, cell-assenbliea of pathweys in
the cortex and end-~knobs at synapees. Efferent neurons and
muscular contractions are also part of the aggregate, The
perceptual aggregate and operation is accomplished by growth
of the end-~knob connections between neurons through use,
This type of interfacilitation, combined with timing of

neural impulses, result in the finel perceptual aggregate,

The cell-assembly theory follows the associative
doctrine of perception, but contrary to Gestalt configure-
tionism, explains the perceptual aggregate by the joining
of specific elements, one-to-one, into neurophysiological
combinations., Although the two theories are oppcsed to each
other in 80 far as how the perceptual aggregate is formed,
nevertheless, they are in complete agreement on two impore
tant points -- first, what elements make up the aggregate,
that is neurological cells, and secondly, that the aggre-

gate involves & timing operation within its procesa.
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Still another theory invelving the dimension of
time is the hypotheais theory of Bruner and Postman7.
This theory ie based upon the hypothesis that dynamic
factors such as needs, values, and personality charactepr-
istics of the individual have much to do with the way the
worid appears to him, fThree basic steps are involved in
this theory of perception, First, the individusl is a
"tuned" organism, constantly prepared for seneing, in the
broadest terms, some particular thing. Thus, he is always
in a state of expectancy or hypothesis. The hypothesis
results from the arousel of central cognitive and motiva-
tional processes by preceding environmental states of
affeirs. The second step in the perceiving process is the
input of information from the environment., Here the term
information refers to the stimulue input, The third step
in the cyocle is checking or confirming procedure. The
stimulus input, or "information," is either confirmatory to
the operative hypothesis, or it is incongruous or infirmatory
with the hypothesis,

Closer scrutiny of this theory shuws that the per-

ceptual aggregate involves autonomic factors, in the exprese

sion of emotions, and contains exteroceptive mensory and

7 Bruner and Postman's term "hypothesis" refers to
the cognitive procesges, whether they take the form of pere
eelving, thinking, or reecaslling, which the organism sets up,
or that are evoked by tiie particular situation,
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cortical components. In regard to how the hypotheeis~theory
explains the make-up or "workings" of the aggregate, it is
found that there is no stipulated mechaniam othcr than its
general reference $0 set. ‘"here the gestalt theory explains
the aggregate by way of sensory stimulation setting up brain
field of electric currents, the hypothesis theory uses such
terms as trial and check, stimmlus-information and truns-
formation, and selection., In terns ¢f meaning related to
the aggrezate, the hypothesis theoriste consider meaning to
be in the hypothesis and in trhe cheeking against stimulus
information by which the hypothesis ies tested, In terms of
recognition-threshold, according to the theory of Bruner

and Postman, hypothesis-strength is measurable by the amount
of stimulus-input needed for confirmation or rejection. The
stimulus exposures that are required are, in terms of
behavior-theory, measures of reaction-potential via "latency."a
The statement just mentioned is one aspect of the theory that
is of particular importance in this research. It focuses
attention on the pignificance of the tine elemcnt in the
theory. Thzt is to say, the forming .r arousinrg of hypotheses

8 "Latenoy" here refers to e measuremznt c¢f the
time elapsing hetween the presentotion of the stimulus and
the cccurrence of the responsej and 1t is represented in
perceptusl experiments by the length of tie pericd uf
exposure of the stimulus that is required for ite percep-
tion. Iatency c¢an, therefore, be regarded as the duration-
threshold of a perception,
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in a situation, together withr 1Yye receiving of informution
related to them, and the whole procedure of "trial and check"
involves a threshold -- the point at which the percept sud-
denly appears ~- and therefore involves the dimension of time,

The last theory to be mentioned is Hull's behavior
theoryg. thie is an associationistic approach to perception
and is worthy of attention here only because a temporal
element is involved in the theory, and ineluded in a way dif-
ferent from the three theories cited above,

Hull's theory is based on the linkase of z stimulus
or stimlus-pattern to &« reaction, and, the gradual strength=
ening of this connection., ILeaming involves the strengthening
of this connection, the prccees being a manifestation of
repetitions, More speeifically, through the reduction of a
need-state or drive (Hull's term is "reinforcement") which
acecompanies repetition of the stimulus, lesrning takes place.
The well-known terms "habit-strength," "reaction-potential,”
and incentives and rewards are all factors in this theory.

In terms of the perceptual aggregate, the behavior-theory
makes little attempt tc desoribe the formation and operation
of the aggregate, thourh some regerd is given in terms of

goal responges, neural interaction, drive~components,

9 Co L. Hull, A Behavior Systems An Introduction
to Beshevior Theo Concerni- g the Individuol Urgeniem,
Hew Haven, Yele 5%IVersity Press, 1952y X11-480 pe
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associative spreading, and the intervening variesbles.

W¥ith the awareness that there are temporal spans
within the perceptuml pattern and that such time-durations
could cecur anywhere along the pattern sequence, sn explana-
tion ¢f variatione in|temporal serception can be related to
irdivicdusl differgnces. 7These differences, measurable in
terne ¢f time, could be explained hypcthetically as habit-
strength, drive, reaction~potentisl, and reactive inhibition.
In considering only the temporal aspect vl perception, these
“variables” are essential parts of Hull's behaviocr theory.

The time element of perception is & topie of con-
giderable controversy, Though it is agreed that a very
brief time-spun is required for the perception of familiar
ohjects, there is a vide difference of oplnion as to whether
perceiving is baged orlginally on previous expurience —- as
to whether ot the bheginning a perception is a learned hablt,
eptablished with time and by repetitions.

The time e.ement presented here refers to the dura-
tion threshold for object-recognition, It is a phenome-
nolagical consideration measuring the amount of tiwe necessary
Por sufficicnt stimulus~e¢nergivs 10 accumulate in the pattern

to permit the cbject to be perceived,
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3. Reading and Perception

50 far in thie chapter we have dimcussed temporal
perception, and some theories in which the time element is an
important factor. Since the ultimate aim of this chapter is
t0o directly focus on the temporal feature of perception in
relation to reading, a further consideration must be elaborated
upon in addition to the ones above, namely that of reading and
the perceptual process.

Probably the most illuminating contributions to an
understanding of the nature of reading have come from those
who have applied the science of psychology to various educa-
tional functions, The writer views the reading process
essentially as a complex but unitary psychophysical funetionj
a type of behavior or experience of an interactive character,
in which reader and writer are in communication with each
other and which produces changes in the reader, if he hap at
all responded to the meanings expressed by the writer., This
implies a response of the whole personality, comprising
ideational, emotional, attitudinal or motor aspects as they
organize themselves to recpond, Conceivably, it would be
impossible to penetrate the meanings latent in the reading
material without the appropriate equipment, for reading is
a system of gymbols which must be learned und which involves
the mastery of part-processes in the evolving grasp of the

whole system, The whole eysten refers 1o the personality of
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the reader; the stimulating medium, in this case the symbolic
system; and the processes set in motion between them, that is,
the perceptual phenomenon., The part processes are usually
referred to as the "skills," Interestingly enough, however,
exercises designed to develop the skills of which reading is
supposed to be composed do not &s a rule achieve their
intended purpose becesuse reading is not composed of special
skills, Vhat mechanistic psychology regards as skills, are
actually products of reading, not causes, They emerge already
related in the reading process as a whole or they never
develop, Readins, then, must not be broken up into specific
techniques to be achieved at specific levels, but ust be
regarded as an evolving whole at all times, Here then per-
ception and learning are involved. The whole perceptual
aggregate and the complex learning process is integrally
related with reading, since reading is a dynamic experience
in which the human organism, involving physicusl, motur,
intellectuzl and emotionsl systems, is at once operating.

The essential point of this chapter is that a time
factor ie present in the perceptusl aggregate and that the
temporal factor must be respected with regard to individusl
differences in perception; that i1g, temporal differences in
the physio=psychological integration of externel stimuli
into patterns., Assuming that these perceptual distinctions
hold for normal reading, the suggestion is that the reading
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process on the perceptual side consiste of a rhythmic alter-
nation of stimulations and interpretations, each requiring =
definite interval for its accomplishments,

Different vorkers have perceived the importance of
the time element along with other esserntial factors deter-
mining tre reading process. In order to give this study
greater clarity and impetus, a review and evaluation of the

literature will be presented in the followling chapter,



CHAPTER 11
REVILW OF T:!1i LITZRATURE

Almost any investigation into individual reading
problems should be considered from the point of view of
the subject's development. In line with this thinking, it
seens desirable 10 explore as many areas as possible perti-
nent to readin-~ disgability. In reviewing the literature
numerous causal factors are mentioned by various inveati-
gators., Although it would not be practical to report on
all these findings, nevertheless, the writer felt that
among these many factors, four appeared to be most impor-
tant in reletion t¢ reading ability, and therefore worth
mentioning. Among the most relevant are intelligence,
neurophysiological elements, emotional problems, and the
one handled most sparsely in the literature, temporal per-
ception,

Interestingly enough the subject of temporal per-
ception hag been investigated as early as 1879, when Javal,
at the University of Paris, called attention to the fact
that the passage of the eye across a line of print is dis-
continuous, congisting of eye movements and pauses. Singce
that time s great deal of research has been done in measur-
ing eye movements, in determining the function of the fixa-
tional pause, and in relating these to both rate and
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comprehension in reading. Investigators, such we Judd ,

Luokieshz, and Tinker’, worked with the measuring of eye

movements, usually with photographic equipment, Hinshelwood4.

6, Tinker7, and Monroee, compured good and

Fendrick’, Lames
poor readers on the basis of visual malad justmente. 4 great

deal of attention was given to perceptual span, comprehension,

1 Churles He Judd, "Photographic Records of
Convergence and Divergence," Psychological Revliew, ionograph
Supplements, No. 3, VOol. 8, issue of 1907y DPe 370-423.

2 Matthew Luckiesh, light, Vision, snd Seeing,

Rew York, Van Nostrand, 1954, XIV=323 De

3 Miles A, Tinker, "The Role uf iye ifovements in
Diagnostic and Hemedial Readilng," School and Society,
Vol. 39, (no number), issue of February 3, 3933:'571147.143,
4 James Hinshelwood, Congenital “ord-Blindness,
London, Lewis, 1917, x-~112 p.

5 Paul Fendrick, "Visuwul Characteristics of Poor
Readera," Teachers Collere Contributions to Lducation,
No. 656, ipsue of 1935, 54 pe

6 Thomas H, Lames, "Cumparison of wuye Conditions
Among 1,000 Reading Failures, 500 Ophthalmic Patients, and
150 Unselected Children," American Journsl of Ophthalmology,
7010 31’ lesue of 1948’ Pe 713“7i7.

7 dlles A, Tinker, "Ihe Study of bye dovements in

Reading,” Psychological Bulletin, Vol. 43, No. 2, issue of
M&rﬂh, 194 s Po -] e

8 Marion donroe, Children %Who Cannot Read, Chicago,
University of Chicago Press, I§3§, 80 pe
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and visual perception by Tinkerg, Luckieshlo, Robinsonll.

and Gatea12 o

The majority c¢f studies of eyc movements and related
subjects in regard to reading ubillity wue done prior to 1948,
After that period the literature seems to be more concerned
with the remedial aspectes of reading disabilities rather
than with the etiology of it., Pew investigaetors have
attempted to relate reading disability as a result of the
eye pause or fixational pause. The expectancy time of per-
ception during the fixational pause has been handled only
as a secondary component in rexding. Yet, the teuporal
factor involved in any intellectual function aust be appre-
ciated and taken into account as having a very definite
affect on performance, The complexity ¢f the reading pro-
cess involves a number of basic factors. Amcng them is the
process Of perception and within this process lies a phe-

nomenon of time which seems to be directly related to read-

9 Miles A, Tinker, "Diagnostic and Remediazl leading,

11," Elementg%g oschool Journal, Vol. 33, issue of Junuary,
1933 » Po 45~ .

10 ¥atthew Luckiesh, "The Perceptuul Upan in Reading,"
Optometry, Vol, 6, issue of 1953, p. 18-=19,

1l Helen M. Kobinson, “31 Pupiles Fail in Reading,
Chicago, University of Chiocago rress, 19y4oy X1ii-z57 pe

12 Arthur I, Gates, "ihelation of Handedness, Hye-
Sighting, and Acuity Dominance to Reading," Journal of

Edueationaé Ps§ehologx, Vol, 27, Noe 6,4 issue of september,
» Do 4 .
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ing performance.

fiot infrequently youngsters are fuund, at the aca=-
demic level of learning basic skille, whc have zverage or
better intelligence, huve no visual maled justmentis, and have
the proper incentive to read, yet are unable to eope with
the materiul presented to them, It wouid geem then that if
an investigation of the aress of intelli.eénce, neurophysi-
ology, and emotional disturbances, do not contribute a
significant ansver to the problem of reuding disability,
one should investigate a hypothesia dealing with the correla=-
tion of reading disability end perceptusl factors., olkould
this be the cuase, the postulate formulated would be taat
Yhere is no significant difference in tachistoscopic per-

ception between good and poor readers.
l. Intelligence and Reading ability

fath the understanding that reading is & complex
reaction to printed symbole involving cerebral process,
eand that intelligence is an oatward wanifestativn X theae
complex processesa, it would aypear reagonuble to suppose
that a relationship exigtis between then,

studies are cuntinually being publiished of the
relationship of intelliyence to reading ability. in 1922,
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Eecallla. listed subnormal intellirence as a ceuse of read-

ing failure, Grayl4, also at that time, mentioned tne fact
that it was well proven thai mentally defeetive children
are unable to learn to read, but thal on the uther hand,
there are many children of low native intelligence wno have
sufficient capacity to learn to resad effectiively, but who
fail becsuse they do not receive appropriate instrvction.

¥itty wnd Kopel15

reported a correlaetion c¢f about .60

between reading test und intelligence test scores, They

felt that this correlation was too low to predict one from
tne other. They pointed out that perhaps the low correla-
tion between these tests was due tu the fact tnat one teat
measured only reading, while the other included “arithmeti-
cal problem soulving, menory of digits, perception of absurdi-
ties, and other relationships, motor performances, and 80
forth."

Monroe and Backual6 concluded from their investiga-

tions that reading tests show a rather nhigh correlation with

13 #illiam A. m0Call, How To easure in tducation,
Nev. York, faemillan, 1922, p. 109-1IT.

14 William S, Gray, et al, “"Remedial Cases in
Keading: +heir viagnosis and Treatment," uvupplementia
Eduecational Monosraphe, No. 72, Issue of 1927, pe 12

15 Paul ittty =nd Devid Kopel, Reading .nd the
Hducative rrocess, Boston, Ginn, 1939, pe. ccb,

16 darion Monroe snu Bertie Backus, Lemedisl

Reeding: A dMonograph in Charascter Education, BHon,
Houghton Mifflin, 1937, xi-171 p.




REVIEY OF THE LITKRATURE 19

intelligence tests., They found conclusive evidence aghowing
that children who were retarded in genersl intelligence were
usually similarly retarded in recding. Jorphett and
Washbaurn017 repoxrted correlationg of from .50 tu .65 between
Binet mental age and ability to learn to reud. They indi-
cated that the correlation between the scores on the Detroit
test and reading were still higher.

dore evidence has been obtained that tie correla-
tion between abiiity and reading comprehension is high, and
this evidence is confirmed in fairly recenti studies by

8
Assum and Levyl s Barbe and Grilklg. Clarkgo, Lermongl,

17 ¥abel V, Jorphett and Carleton .ashbourne,
“"then Should Children Begin to Read?", flemcatary School
Journal, Vol. 31, Issue of .arch, 1931, p. 490-%03.

18 Arthur L. Assum and Sidney J. Levy, "A Compara-
tive Study of tne Academic Ability and Achievement of %wo

Groupa of College Students," Journal cof bdugation
Paychology, Yol. 38, No. 5, iBaue of way, 1947, De 307=310,
19 Walter Barbe and Werner Grilk, "Correlutions
Between Reading Factors and 1Q," gehool and dociet*,
Yol. 75, No. 1941, issue Of iarch 1, 1952, p. 134~135,
20 Willie we Clark, "Evaluating dchool Achievement
in, Basic skiile in Relation to dental Abiiity," Joummal of

Educational Regearch, Vol, 46, No., 3, issue of .Jovember,
9 Pe Qe 910

21 Roger I, Lennon, "The Relatiunship Between
Intelligence and Achlevement Test Results for a Group of
Communities,” Journal of kducational Psychology, Vol. 41,
Ho. 5, issue 0F Way, 1950, Pe F01-308, P
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3

Thomasae, Townaend2 y &nd Sheeler24. At the smame time the
correlation between intelligence and reading rate tends to
be comparatively low. Por example, Barbe and Grilk reported
that the correlation between Henmon~Nels.n I('s and the total

scores vn the Jows Silent Reading Tegt fur & group of tenth

grade pupils was .72, whereas the correlatlion between [Q and
reading rate was only .12. A point brought cut by Townsend's
report was thut where separate verbal and numerical scores
ar¢ vbtained on a test of mental abllity, the verbal pcores,
g8 one wouid expect, are much more clesely correiated with
reading comprehension scores than are the numerical scores,
A summary of the resulte of avsl investigators seem
t0 show agreement on two main poinss., Firsi, that inade-
gquate intelligence appeared ic be a factor in leaming
ability in all school subjecis, of which reading was but
one areaj and second, in children who had specific reading
disabilitiee, intelliigence seemed to be diptributed essen-

tially as it is in the general population, That is to say,

22 veorge 1, Thomas, "A Study . neading .cldevement
in Terms of .entel Ability," Llementary bohool Journal,
Vol. 47, 0s 9y 1ssue of ceptember, 154G, De 2U3=35e

25 Agatha Townsend, "Reading and .chievemant Jest
Seores in the flementary Grades," Edugational Recorxds
Bulletin, Hoe 45, pe 54=58,

24 Lester R, Vheeler, "The Relation of Reading 10
Intelligence," School and Society, Vol. 70, No. 1816, issue
of October 8, 1040, p. 225=227e
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severely retarded readers may be found with low, average, or
superior intelligence., The only points of difference found
among the various investigators, concerning the reletionship
between intelligence and reading ability, is thc degree of
this relationship and the identification of cne as cause and

the other as effect.
2. ieurophysiological Factors

Central Aspects == Varicues theories of the relation
between thc brain and the body have been explored since the
beginning of the history «f medicine, According to HeadQs,
it was first suggested that u local brain injury could
digturb the use cf language, Welgenburg and McBrid626 say
that this work was carried further by Gsll, who attempted
to loecalize me.iory "eentres," by Bouillard, who developed
the theory that certain functions were dependent on certain

27

areag of th~ brain., Robinson refers to specialists, such
a8 Broeca, Harie, Bastian, and Morgan, who related reading
disebilities, along with other language inefficiencies, to

neurologicel disorders,

25 Henry Head, Aphasia and {indred Disorders of
Speech, Vol. l. Jdew York. mcm:fiim. 1920, xXviehHdy Be

26 Theodore Veisenburg end Katherine Ek, .cBride,
Aphasia, New York, Commonwealth Pund, 1935, xvi-634 p.

27 Helen M., Robinson, VYhy Pupils Vail in Reading,
Chicago, University of Chicauo Press, 1946, Xiii=257 De
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Amnong the theories that have had most attention
relating to cerebral functions is one advenced by
Dr. Semuel T. Ortonze. Up to about 1925, coneiderable cre-
dence was given t0 an explanation of marded reading disability
set forth by Hinshelwood®?, en English physician, late in the
nineteenth century, Hinshelwood, havins noted a certain
similarity between pathological cases of loss of reading
ability in mature personsg known as "word-hblindness," ana
cases of inability to learn to read on the part of children,
suggested that these children were "congenitally word-blind,"
and thus the term "congenital word-blindness" began 1o be
used and continued in resther common use for severzal decades.

About thirty years ago, however, OUrton advanced his
now well-known theory of the relationship between cortical
dominance and confusion in learning to read. Up to the
present, readin: specialistes are by no mecns in agreement
concerning Ortcn's theory, but it unquesticnably has had
the therapeutic effect of transferring attention from the
"congenital word-blindnese" theory, which carried the impli-
cation that casee of extreme disablility in reading were

probebly hereditary and consegquently rather static and

28 Samuel 7. Crton, Remding, %riting, ¥nd Speech
Problems in Children, New York, Eorton, i§39, 215 Do

29 James Hinshelwood, Congenitael Vord-Blindnegs,
London, Lewis, 1917, ix-11l2 p.
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hopeless, t0 a point of view that these cases arc functional
and therefore ausceptible to treatment.

During recent years, there seems t0 huve beuvn some-
what leseg intense interest in the question tinsn there was
during Orton's lifetime, but a nuwber of «rticles znd
studies concermned with dominnance and left-right ordentation
continues to be publighed, TIhe numerous investigators con-
sidering the neurological basis for reading disability have
produced confliciing results. among the investigators who
found evidence favoring the theory are Lamesgo, Tinker51,

TeegardenSZ. Bennett33 d34.

» aund Gates and Don Tinkerx
punsarized the information on dowmlnence wuien he corcluded
tuet it is Justified in inferring that both lefi-eyedness

and tendencier 1o sinistra sequencesg in tre perceptlion of

30 Thomus H, Eames, "The Anatowm’cal Basis of Lateral
Dominance Anomalies," American Journal of Crthopsychiatry,
Vole 45 8Os 13, i8BUE OF JCLODET, 1934, Pe 524=520e

31 iiles A, Iinker, "lisgnostic and Remedial leeding,

II," Elomentag; School Journal, Vol. 33, issue of January,
1933, Pe 24U=2DL17,

32 Lorene Leegarden, "Ulinicul Identification vf the
Prospective Non~Reader," Child Development, Vol. 3, issue
of 1932. Pe 35 7«56,

33 Chester C, Bermmett, "Ar Ingquiry into the venesis
of Poor Reading,” Teachers College Contributions to Educution,
Ro. 759, issue of 1538, p. B4-9C.

34 Arthur l. Gates and Guy L. Bond, “nelation of
Heandedness, Eye~slghting, and Acuity Dominance to Reading,"

Jogrng% of =Zducutional ﬁagchulogx, Vole 27y Noe 9, isgaue of
épiember, s Peo - ®
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words and letters are due tn cerebral dominmnce, BHennett
found, after cureful dominance tests oy $0 cuses of reading
disability, thet there wae evidence thuil chiidren uf mixed
dominarce had a tendency to be poorer reaiers then ti.ose of
consistent dominunce.

several others investigated dominsace and fvund no

evidence to support Crtun's thcory, Among theun are CriderBs.
Jenkins, Srown, wnd Elmendorf)G, nildreth>7, Rolfege, voody

‘.‘S
and xhillips‘g, and Jintz4o. Crider'c main criticism of
Orten'’s theory is that it could only be tentutive, vince

enough is nst us yet known about the course cf tle nerve

35 Blaeke Cricer, "ihe Lack of cerebral voainance
as a Cause 0f Reading Disabilities," Childhood :iducatinn,
Vol. 10, issue of February, 1934, pe <(0~273.

36 3. L. Jonking, Andrew V. Brown and Loura
Elmendorf, "ilixed Dominance and Readinyg Disabiiity,"

American Journal of Orthopsychistry, Vole 7, issue of
JANuUETY, 1937s De 712-81.

37 Gertrude Hildreth, "Bilateral .wmnual Performe-
ance; iye ucminunce wad Reading Aecldoveaent,” Child
Development, Vol. 11, issue of 1940, p. 311~317.

%8 lillian S, wolfe, "Differential Factors in
opecific lLordiung Disability, l. Lateraliiy o Puneti .y

Journal of Geneiioc Psychology, Vol. 58, first hclf, issue
-(;f whaiCliy 1941, pe S0=0Z,.

39 Clifford woody and Albert J. Phillips, "The
BEffects of Hundedness on Reversals in Reading," Journal
of rdiucational Research, Vol. 27, i1ssue of 1934, pe coe=6T1,

40 Alexanderxr dintz, "LReadin: Reversals aud lateral
Preferences in a Grou. of Intellectually Subnorusl Boys,"

Journal of Educational Psychology, Vol. 37, No. 11, issue
of Rovember, 1946, pe 457-501.
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fibvers relatcd to vigual funetion or cercbral doninusace,
Hildreth found in her giudics that generalizatiovns about the
relationship betwew: handedness and reading ditticuitics
have veen bassd on insulficient evidence awnd act enough
obgervations for statistical reliability. Jasteicts?t
criticiam of Jrten's taeory is well tolii. e says tial
the treory wze based on deductive reascniig rather tnan
induced from tac Iaoctse. iis evuliuation poinis out that
Crion eaw & group c¢f syuptome and was explaining Lo
nsurologic:lly, usiang tLecry rather tnun resewsci find-
ings &5 a treiz for conclusicns.

As we see thern, varicus tueorivs reiabilg neEwio-
logicel phenciacenon heve been advanced Lo explein réadiag
dicability, but none cf tieam have been proved., ~lincugh
tliere is no general agreement, nevertheless, the 1Telaitione
shiy between Liwc cerebral cortex and reading can dbo IrEcog-
nized &5 une of several pussible causea, and thereiore
should ve¢ cunsidered in studying « child's rouading probdlem.

reripheral Aspects — A second aspect of the neuro-
Bhayesiological factors and one closely related to reading is
visgual acuity, #0st couwunly defined as sharpness I KeeNe

nesg uf vision. Visual aculitly .aeasures foru sense, ue

41 Joseph Jastak, "Interferences in keading,"
Peychological Bulletin, Vol. 31, Ho. 4, issue of April,
I§§4, Pe 2442 (le




REVIEW OF TiL LITERATURE 26

senge by which form is recognized. The common method of
measurement is to determine the smallest letter that can be
read at a distance of twenty feet. A visual acuity of 20/20,
which is considered average, simply means that at twentiy feet
the observer can read a letter 8,86mm, square with details
that are one-~fifth the over-all size, Actually, it may be
adequate visiony but the average ohserver should have better
than 20/20 acuity. However, low viesual acuity is not sta-
tistically important as a cause of reading failure, Its
incidence is about the sa.e in groups of good and poor
readers, although 1t certainly is important in individual
cases,

The question of the relationship of visual defects
t0 reeding disability has long been the subject of a good
deal 0of debate und a certain amount of research,
Opthalmologists were among the first to etudy reading dia-
ability, and since research on the moveuents of the eye
pointed to possible visual problems, & great deal of empha-
slie hes been placed on visual disturbances as a cause of

failure to learn %o read. Betts'> and Pendriok'’ studied

42 Emmett A. Betts, "Visual Aids in Remedial Read-
ing," Teachers Collese Contributionstoc bducation, No. 656,
issue of %pri%. 1936, p. 108-110,

43 Paul Pendrick, "Visual Charascteristics of Poor

Readers,” Teachers College Contributions to Education,
Ko, 652, iasue o » Do .
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children in Grades 2 and 3 who were reading disability cases
and who had no deficiency in general intelligence., <They
found significant differences favoring good readers that
indicated better than normal visual acuity in the control
group as compared to the poor readers, Selzar44 tested the
visual acuity of poor readers with that of an unselected
groupe His findings gave evidence that visusl acuity is
less adequate among poor readers than among normals, Bing45
sunmarized his research findings concerning the influence
of reading achievement and visual acuity end reported con-
clusive evidence of a high positive relationship between
them, '

(n the other hand, Eames*® studied 114 reading
dieability cases and 143 unselected cases of approximately

the seme ages and found no statistically reliaeble difference

in the visuasl acuity of the two groups. Monroe47 concluded

44 Charles A, 3elger, "Laterial Dominance and
Vigual Fusion," Harvard idonographs in Education, No, 12,
issue of 1933, pe. T=21.

45 Lois B. Bing, "A Critical Analysis of the
Iiterature on Certain Visual PFunctions Yhich Seem to be
Related to Reading Achlevement," Journal of the Auwerican

Ogtometric Asgociation, Vol, 22, FWo, 3, issue of Warch,
9 Po -, . i

46 Thomee H, Rames, "Comparison of hye Conditions
anong 1,000 Reading Failures, 500 Ophthalmic Patients, and
150 Unselected Children,"” Americen Journal of Ophthelmology,
Yol. 31, Hoo. 5, issue of Jun@’ ﬂ48’ Pe 375.?5“717.

47 Marion Monroe, Children Who Cannot Read, Chicago,
University of Chicago Press, 1932, ps 50,
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from her investigetions that inadequate visusal aculty was not
a very frequent cause and did not distinguish the poor reader

48 and Taylor49

from the other groups of children. Farris
studied two-thousand puplls in the elementery grades. 1In
sunnariging their findings they stated there was little
relationship between visual acuity and reading efficieney.
Stulkenso. also, confirming Parris's results, concluded that
visual acuity did not seem to be a primary factor in producing
reading difficulty,

In summariging the literature on the relationship
between visual acuity and reading, one finds a variety of
differences. Some writers meintain that there is no rela-
tionship while others take the opposite view and suggest
that visuel disturbances are largely responsible for reading
disabilities., OStill others heve implied that visual acuity
and poor reading may have a common cause, while another
group believes that visual acuity is one of the many factors
which muay be operative in any case of reading disability,

Seeing, as we know it, is a complex act wherein the optical

48 1L, P, Farris, "Vigsual Defects as Paotors Influencing
Achievenent in Reading," Jourmal of Experimentsl Education,
Vol., 5, No. 9, iesue of September 1936y Ps HC=00.

49 Barl A, Taylor, Controlled Reading, Chicago,
University of Chicago Prees, 1957y 307 DPe

50 Edward H, otulken, "Letardation in Reading and
the Problem Boy in School," Elementary English Review,
Vole 14, Ho. 5, issue of Hay, 1037s De T?gziﬁﬁ.
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system of the eye takes light emanating from the objeet and
forms an image on a light-sensitive layer, the retina,
Reading, on the other hand, 1s = central procese. 1t takes
place in the brain, the particular location being an area
of symboligzation, in which letters, word forms, digitas, and
nunerical expressions are interpreted. Vhen reading occurs
in these apecific arcas, it must be remembered that the
brain is dependent on impulses from the environment which
makes perception possible., In other words, the brain has
nothing to perceive and comprehend unless some sensory
mechaniem is first affected by en external stimuli. From
thig, therefore, we cannot neglect considering vision in
the individual diegnosis of the poor reader, without
implying, however, that visual acuity is the prime etiological
factor of reading disability.

3. W%Wiotional Disturbance

If the premise is accepted that the child needs to
be considered as s whole person and not as a meries of
departmentalized problems, then there must be considered
in this wholistic approach another important fector in the
manifestation of reasding disability, namely, emotional
problems. Bducators, psychologists, and teachers are show-
ing an increased awareness of the relationship between a

child'es emotional pattern and his reactions in the learning
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aituation, MNore specificeally, greater attentlon is being
given to the emotional problems present in severely retarded
readers, Studies in this field have led investigators such

ae GateeSI to

say "personality msladjustments or emotional
tensions appear in all ceses of reading difficguliy or even
in all ceaes of very gerious disability or failure," Careful
obgexvetions of symptoms have been reported by meny writers,.
In a paychiatric study by Sherman52 of a number cf
poor readers evidence was given that the most common reactions
were indifference to failure with compensatory interests in
other areas: withdrawal of efforts, antagonism to academic
prohlens with defense reactions, and refusal to improve read-
ing as a bid for further attention, Gann53 carried on a
controlled study with school children to obtain evidence on
the queation of whether oy not reading disabilitlies are an
appect of the total personality of the pupil and obtained

evidence that indicated an affirmative answer {to the question,

51 Arthur 1. Cates, "The Role of Personality
Halad justment in Reading Disabllity,” Journal of Genetic
Basychology, Vol. 59, first half, issue oI September, 1941,
Pe B2-89,

52 iandel Sherman, "Emotional Disturbancees and

Reading Disability," ?ggg;emegtagx Hducational Monographs,
No. 49, 1939, p. 132~ °

53 Edith Genn, Reading Difficult d Personslit
Organization, New York, Kings Grown Fress, ?935. Do %%1, 133,
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o4 studied the psychological, socizl and environmentel

Jackson
differences between 300 advanced readers and 300 retarded readers.
Among hie results, he found that fears, worries, and the like
existed among retarded readers to a degree that merited special
attention in connection with reading difficulty.

Nine research studies having to do with emctional
factore in reading reterdation were reviewed by Raines and
raitss. They concluded that in many ceses reading retarda-
tion is a symptom of emotional illnees of the individuel,

56 rresented cases illustrating the interrelation-

Robinson
ghip between emotional problems and reading retardation,
end discuseed therapy for msladjusted pupils with serious
reading difficulties,

Witty57 presented resulte of research studies which
provided confirming evidence that personality difficulties

end reading disabilities are related. In another study by

54 Joseph Jackson, "A Survey of Psychological,
gocial, and Environmental Differences between Advanced and

Retarded Readers," Journal of Genetic Psychology, Vol. 65,
issue of September, 1944, De Ll3=131l.

55 Shirley Reines and Arthur T, Tait, "Emotional
Factore in Reading Fetardation," California Jouggal of
Educational Hegeargh, Vol., 2, issue of ilarch, s
Pe 51“56 .

56 Helen M, Robinson, fhy Puplla Feil in Reading,
Chicago, University of Chicago Prese, 1940, p. 80,

57 Paul Witty, "Reading Success and Fumotional

Adjusiment,” Elementary English, Vol. 27, issue of hay,
1950, p. 281256,
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o8 attention wue ealled to the velue of

this same investigator
reading in meeting emotionzl and developmental needs and
promoting adjustment. In a comparative study of the reading
achievement end personality meladjustment of superior and

29 found individuals among both

inferior readers, 3tewart
groups vwi:0 were basiecally insecure. In thls etudy Stewart
made an Obgervation worth ncting, namely, that a;parently
inferior readers could afford not to fear the consequence
of their poor reading, while superior readers seemed to
value their achievement mainly for the statue that their
superiority gives them vwith thelr amsociates.

Many other studlies which consider the relationsghip
beitween emotional probiems and reading disability could be
cited., However, one can conclude from summarizing most all
of thein a8 8 group, thct there is strong indication that
reading difficulties and perseonal maisdjustment ere inter-
related; but, there seems t0 be no ¢lear-cut evidence with
regard to which one is cause and which one is effect.
So0lkos states, in discussing what research has tv say about

enotional factors in reading retardation, "In many cases,

intense emotional strain and reading disability seems to

58 Paul Witty, "Reading to HMeet Emotional Needs,"

Elementary English, Vol. 29, issue of February, 1952,
Pe »

59 Robert S, Stewart, "Persornality Malad justment
end Reading Achievement," American Journal of Ortho-
gychiatry, Vol., 20, issue of April, 1950, p. 410-417.
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interact, each adding stress to the other."60 This point of
view finds support in the research and interpretation of
research studies by such well-known authorities as Robinuonﬁl
and Buaselle. Russell called attention to the need for
Turther study of the positive relatiovnship between reading

achievement and personality adjustment,
4. Perception Relating to Reading

Research on the relation of perceptual skills to
reading ability have, in general, used one of two different
types of measures of perception. One type, as used by

Gateses. Sister Mary (of the Visitation)64. stroudss,

60 Helena H. Solkos, "What Research S5ays About
Emotional Pactors in Retardation in Reading," Elementa
2ehool Journal, Vol. 951, issue of gy, 1351, p. 312-515.

61 Helen #., Robinson, W%¥ Pupils Fail in Beading,
Chicago, University of Chicago B8, 1940, xiii- DPe
62 David H., Ruseell, "Reading Disabilitieas and

dental Health: A heview of Research,” Understanding the
Child, Vol. 16, issue of January, 1947, p. 24=32.

63 Arthur I, Gates, "A Correlational Study of a
Battery of Reading Diagnostic Test," Journal of Edugational
Research, Vol. 15, issue of February, $ Do .

64 Sieter Mary (of the Vieitation), "Visual Per-
ceptiuvn in Keading and Spelling," Educational Kesearch
Bulletin, Vol. 4, issue of January, 1929, p. 5-48,

65 J. B, Stroud, "hate of Visual Perception as a
Factor in Rate of heading," dournal of Sducsiional
Pgychology, Vol. 36, issue ol November, » Pe 487T=498,
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Potterpé. and Busw01167. involves a series of paper-aund-

pencil perception teets which require tle subjects tuv dietine
guish between pairs of elamilar snd dissimilar items ineluding
words, nonsenge syllables, geometric figures, anu digits,

The rerception section of the SRA Primary Jdental Abilities

2393?8 further exemplifies this neasure of perception. These
tests also include the task of selectiang one specific element
from a number of almost identical elements, They are sdmin-
istered with time limits, and ihe resultes ars generally
referred to us measures of speed of perception. T[he consensus
of the above investigations is that there is & slgnificant
‘relationship between rate of visual perception as aeasured
by these tests and reading ability. The degree of relation-
ship variea with the content of the test. Perception for
word forme sinows the highest relationenip, while perception
of nonverbal itews such as digits and designs shows no
appreciable association with ability to read., In light of

this, it woulid seem moust reasovnable t0 use nonverbal types

66 iuriel C, rotter, "Percepilicn of Symbol Urienta-
tion and Barly Reading Success," Teachers College Contribu-—
tions to kducation, Noes 939, 1949, 69 p.

67 Guy ©. Buswell, "ihe Kelaiionship Between Rate
of Thinking and Rate of Reading,” School Review, Vol. 59,
issue of September, 1951, pe. 339-546.

68 The Sha Pri%ggx iental Abilities Test is used
to give a measure o e chi 8 mental ability, of his
powers of visual and suditory diserimination, and oi his
languege ability.
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of stimuli to investigate tachistuscopic perception between
groups that essentially vary in readging ability,

The second type of test involves the use of & tachis~
toscope for exposing various visual stimull and asking the
subject to report what bhe saw. As defined by Tinkerﬁg, the
total number of iteas ~- letters, digits, letter spuces -
perceived end reported from an exposure which is 100 short
to allow for more than one eye fixation is the individusal's

T1,72

13
span of perception. Buswell7o, Littererx s Bobinsun

69 iiles A. Tinker, "Vigusl Apprehension and
Perception in Reading," Psvehological Bulletin, Vol. 26,
tssue of April, 1929, p. 2235=240.

70 Guy %. Buswell, "How Adults Read,"” Supplement
Educationsal Monograghs, No. 45, Chicaro, Universfgy o
CE c8go FPress, 1 » DPe =158,

74 Oscar ¥, Litterer, "An Lhxperimental Analysis of
Beading Performance," Journal of Experimental Education,
Vol. 1, issue of September, 193¢y Ps o6=37s

72 ~ s "An Experimental Study of Visual
Apprehension in Reading," Journsl of Applied Psvechology,
Vole. 17, issue of June, 1933, pe 266~2$§.

73 FPrancis Pe. Robinson, "fhe Tmchistoscope as &
Measure of Reading Percention,” American Jonrnal of
Peycnology, Vol. 46, issue of January, L9d4, De 132=135,
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Harris74. and Sutherlande. all investigated the problem of
eye fixation and span of perception., Investigations of this
type have utilized digits, letters, words, phrases, sentences,
as well as form anéd color pregsentatione for vieual stimuli.
These investigators indicate that there is a poasitive rela-
tion between perception span for words when related words

are presented as gtimuli and the sige of fixations in normal
reading, However, they do not answer the queétion concerning
the relation of tachistoscopic perception, eliminating the
factor of fixetion by the presentation of one singularly
projected stimull, and reading ability. Their exposure

timeg were of too long‘duratione to permit a measure of

6
what could be perceived in a single fixation,. Freeburne7 ’

17 78

Sutherland ', and Gates and Cason’' used worde and phrases

T4 Theodore L, Harrie, A Laboratory Study of the
Relation of Selected Factors to the Span o% Recognition,
In Silent Reading, Chicago, university of Ghicago 88,
1;21’ 144 Do

75 Jean Sutherland, "The Relationship Between Per—
ceptual Span and Rate of Reading," Journal of Bducational
Peychology, Vol. 37, issue of September, 1046, Pe 313=360

76 Cecil iax Freeburne, "Influence of Training in
Perceptual Span and Perceptusl Speed Upon Reading Ability,"

Journal of Educational gszchologx, Vol. 40, issue of
tober, 9’ Poe le .

17 Op. cit.

768 Axrthur I, Gates and Eloise B. Cuson, "An Evalua-
tion of Tests for Diagnoeis of Ability to Read by Phrases

of 'Thought Units'," Element School Journal, Vol, 46,
issue of September, 1945, p. 5¥=3 .
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for their visual stimuli, These neasures mnay be used to
study the relationshipe between tach.stoscopic apan for words
and reading ability, but not oie relationslip betwsen tachisg-
toscoplic perception and reading abilitye.

Goleman79

found that for & large majority I cages
studied, perceptual retaerdetion was & pignificant factor in
reading Gigability. lowever, in ansverin. ih¢ question, whet
concitions bring about retardation in perceptual development,
Colemun civides children suffering from reading disezbilities
into four clinical groups, without, however, substantiating
this grouping with experimental evidence, Among tliess groupe
be mentions youngsiers overrocused inveresty in one apeecific
area thereby ieading him t0 an unequal differentiaviin of the
perceptusl field in waicn & smaal area bocomes nighly Gif-
fereatiated wnile other areas of the rield rewwin reiaiively
unstructured or unuifferentiateds anovtuer possible cause,
according 4o Coleman, i3 thutl s0e chi.dréen uave been nega-
tively cund.vioned 1o areas 0f pergeptual discrimination,

as for exainple, in the case of ambitious parents who put a
great deal of pregsure on their children beroure their read-
ing readiness., 4She result 18 a staite oL anxious helpless-

neses similar to what ls known ay catastropllc reaction

accompanied by avoidance reaction t0 such required perceptual

79 Jawes U, Colemsn, "Percepiual hetardation in
Reading Disablility Cases," Journal of Bducational Psychology,
Vol,. 44" 195%, p. 497-503,
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discrimination, A third possible cause of perceptual retar-
dation 45 what Coleman calls the "visual type" child who
ugses mainly his eyes as a mediator between himself and
realitys; and the "haptic type," who relates to reality
primarily through contact and kinesthetic sensations. The
last cause mentioned by Coleman is the youngater with
enotional problems,

A full review of the research on measures of reed-
ing ability would become a major investigation in itself,
and lies far beyond the limits of the present work, Several
factors involved in the measurement of reading achievement,
however, must be ¢considered in light of perception., In
silent reading there are two essential veriables; namely
rate and comprehension., The relationshlip between these two
variables varies with the age of the readers, the kinds of

materials used, and the methods of measurement employed80,81,82.

80 #iles A, Tinker, "Rate of ' ork in Reading Perform-
ance as Heasured in Standard Tests," Journal of Educational
Paychology, Vol. 36, issue of April, y Do - .

81 Thorston R, Carlson, "Effect of Certain Test
Factors on Measurement of Speed of Reading," Journal of
Edueational Research, Vol. 19, issue of March, R

Pe d .

82 J, B, Stroud and Margaret Henderson, "kate of
Reading and Learning by Reading," Journal of Educational
Paychology, Vol. 34, issue of ApriT, 1943, p. =205,
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Although Bloomers and Lindquiat83 report rather wide ranges

in correlations, «.47 t0o .92, most of the coefficients
reported between rate and comprehension are positive but
low, Preston and Botele4 obtained a significant correla-
tion between rate and comprehension measured under time
limits; the relationship between rate and comprehension
measured without time limits was not significant. They
concluded that rate and comprehension are relatively
independent.

Stroud85 investigated the relationsghip of the rate
of visual perception and reading rate, He used the
Chapman-Cook Speed of Reuding Test and six tests of visual

perception with 507 pupils in Grades 4, 5, and 6, He
found a correlation of about .50 between reading rate and
rate of visual perception. This correlation agreed with
that of other inveatigators. Though 3troud's correlation
proved to be significant, the data showed a non-linear

83 Paul Bloomers and E., F. Lindquist, "Rate of
Comprehension of Reading: Its ideasurement and Its Relation

to Reading,” Journal of Educational Psychology, Vol. 35,
issue of Hovember, 1944, D. ZZ§:E7IT‘;1""“£I

84 Ralph C. Preston and Morton Botel, "Reading
Comprehension Tested under Timed and Untimed Conditions,"
zhool and Society, Vol. 74, issue of August, 1951, p. Tl.

85 J. B, Stroud, "Rate of Vigual rerceptiun as
a Factor in Rate of Reading," Journal of Educational
Pasychology, Vol. 36, issue of November, 1945, pe. 487-498.
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relationship., Buswe1l18®

s in his research in visuasl percep-
tion and tachistoscopic work, points out the difference
between recognizing seingle worde presented tachistoscopically
and the process of reading. He feels that the improvement
in reading from tachistoscopic work is explained in the
changed character of the perceptual experience, that is to
say, centrally rather then peripherally. Buswell ccntends
that reading is a process of direct association between per-
ceptual stimulus and meaning,

In summariging, we have considered five main areas
of possible influence relating to reading ability: intelli-
gence, vwhich wae found to be directly related to reading
abllity, though the degree of thie relationship is still
undecided as well as its position as a cause or effect of
reading abilitys neurological aspects, which were found to
be influential enough to be seriously considered in diag-
nosing reading diasability camsesj visual acuity, about which
investigators seemed to sharply find conflicting evidence;
emotional problens which pome studies found to be the cause
of reading disability, while other studies concluded that
they were the result of reading disabilityj and lastly, per-
ception, which is still in neei of more precise investiga-

tion in order to determine itm direct relationship with read-
ing disability.

86 G, T, Buswell, "Perceptual Research and Methods
of Learning,” The beientific dlonthly, Vol. 64, issue of
June, 1947, p. 521526,
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It is with this last area, perception, that the
writer wishes to further investigate. The cognitive
processes involved in normel reading is intinzlely yelated
to the entire perceptual aggregate, Therefore, it is
reasonable to assume that mome reading disability is caused
by feulty perception, The present research will be con-
cerned specifically with the investigation of the relation-
ship of one element in the perceptual process, that of
time, and reading ability. To test the relationship of
temporal perception and reading ability unreleted symbols
will be exposed tachistoscopically to good and poor readers,
With such a design, the writer can test the null-hypothesis
thet there is no difference in temporsl perception between

good and poor readers,



CHAPTER TII
EXPERIMENTAL DESIGN

As previously stated, the purpose of thisg study is
tc test the relationship of tachistoscopic perception
between good and poor readers. I1f temporal perception is
not & crucial factor in reeding ability, then there will
be no essential difference in this temporal factor between

the two groups teeted,
l, Measuring Instrument

To measure the temporal factor, the instrument used
wes that which was utilized in most other studies attempt-
ing to explore this problem, namely the tachistoscope. In
this study the tachistoscope is used for tvo easential
reasons., Firet, it is an adequate instrument for the type
of measurement needed in this resgearch, and secondly, a
research project should be designed in such a way that it
can be comperable to other research projects in the field.

The tachistoscope was originally developed as a
device for the accurate measurement of the span of sppre-
hension, Sir William Hamilton, in 1859, did the first
crude experimental work on the problem of the number of
objecte that could be perceived at one glance, Up to that
time the problem had been considered one of a philosophical
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nature and had been disputed., Hamilton exploded the existing
theory of = fixed span by showing it was a matter of individusl
differences.,

The first step toward experimental control was taken
by Jevons in 1871, For the purpose a number of black beans
were thrown into a small box. The moment the beans came to
rest, the subject was to estimate their number, Jevonsa'
regsults showed a steadily declining curve in apprehension
span as the number of objects presented was increased, 1In
1895 a tachistoscopic apparatus was adapted by Cattell to
use in 2pan and reading experiments. It was Cattell who
laid the groundwork for both experimentation anéd training
in the field of reading and reading problens.

The device which was used to obtain the measures of
tachistosgopic perception in this study was the Keystone
Overhead Slide Projector with & Flashmeter., This machine,
with its exposure-control device is employed to flash simple
and geometric forms, dlgits, words, and all types of symbols
at speede up to one-hundreth of a second, By gradually
increesing the speed of the flash, and likewlse introducing
new stimuli of equal difficulty, the temporal perception of
a single stimulue can be measured.

For the present investigation sll exposures were
maede with shutter settings of 1, 1/2, 1/5, 1/10, 1/25, 1/50,

and 1/100 seconds. It was assumed that any uncontrollable
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fluctuations in exposure time varied at randon and thus did
not eignificantly influence the results of the tachistoscopic
test,

The slides which were used for the flash expcosures
were selected from the Baglc Forms Series and from the

Ceometric Forms Serigg}. Prom each series, seven formas were

erbitrarily picked, each of which would be projected on a
screen at a preselected time, For each of the forms chosen
an alternate one wes also selected in case sgome mishep would
occur to invalidate the first form. The forms taken from
the Bagic Series were approximately 1-1/8 of an inch when
projected onto the screer, while the forms from the Geometric
gceries were approximately 3/8 of ar inch when projected on
the screen.

Since distance from the screen and angle of vision
10 the sereen are factors which may influence the percep-
tion of an exposure, the tachistoscopic tests were adminis-
tered to one gubject at a time, The chair on whieh the sub-
Ject sat was placed at a distance of nine feet direetly in
front of the screen. The projector was placed on a table
jomedistely behind the subject, The room was semi-darkened
eand a light-meter reading was taken with each subject. 4
General Electric light meter was used, The mean reading was

5.5 foot-candles, with a I of .2 foot-candle variation, In

1 See Appendiz, p. 68 and p. 69
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the research reporting maximum illumination necessary for
producing fastest perception for reading bookprint, an
intensity of greater than three foot-candles was not neces-

sary., The screen used was 30" x 40" and of the beaded type.
2, Procedure

Each subject was provided with a pencil and paper
in order that{ he or she might graphically deseribe the
stimull as perceived., The operation of the tachistoscope
was explained to each subject, and several trial exposures
were presented, Huach subject was given the saue instruc-
tions:

I am going to show you some thingas on

the screen one at a time. 1 want you

to look carefully and after you have

seen it, you may draw it on the paper

1 have given you. Be sure you draw it

Just the way you see it on the screen,
At this point the trial exposures were given. Frior to
each exposure, the experimenter gave a "ready" signal by
saying, "all right, read, one, two." After the word,
“two," the shutter wae tripped. The position of the
stimuli on the sereen varied from time to times however,
before each exposure, the experimenter clearly pointed out
the exact location for each stimulus., In this way, there
was greater sssurance for minimum amount of eye movement,

After each exposure, the subj-ct was asked to draw

exactly what he saw and how he saw the object on the screen,
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There were no limits set on the time teken by the subjeet to
draw his reproductiona. HKach response was scored, without
the subject's knowledge, on the scoring Bheetz as either

right or wrong.
5« Subjects and Their Selection

Though largely ignored in many previous pesychological
studies, the relationship between the experimenter and the
subjects seems to be an essential fuctor. Te are dealing
after wll not with inznimatie objects, and not with animals,
but with human beings who will in some manner react o0 the
experimenter in a manner that is both ewotional and intel-
lectual, in dealing with human beings it ig important that
the cooperation of the subjects be ssgured without letting
them know the reason ©of the experiment. This cuoperative
attitude is designated here by the term of rapport. The
Dominion Achievement iest was administered by the experi-
menter nhimself t¢ establish ithls rapport in addition to
obtaining 8 measure of reading ablliity, a factor thal was
used in the selection of the individuals to be used in the
project,

The subjects used in this study were obtained from
the elementary school level, and more specifically, from
grades two to five, inclusive, The population of the entire

2 See Appendix, p. 70.
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school is atypical with respect to home environment and
mental potentlialities, «ore thun half of the children
come from professional humes and over a third come from
the homes of successful business men.

As mentioned above, in order to cbtain a measure of
reading ability, us one means for obtaining the sample for
the study, all the pupils from the second grade through

the fifth grade were given the Dominlion Achievement Testjo

Thig test consiste of three parts: Part I, & vocabulary
test, part 11, a reading test, and part 111, an arithmetic
teat. Part III was administered but wes irrelevant for
this study., A worth-while feature of this test is that
separate, as well as a cunposite, acore could be obtained
for parts 1 end 1I. The achievement test was administered
to all the pupils on a group basis,

Since intelligence is 2 major factor in reading
ability, as mentioned in the previous chupter, each aexber
of the experimental group wase paired in respect to intelli-
gence with a member of the control group. The scores from

the SRA Primary Hental Abilities Test4 for the two groups

wore used as an 1Q index. Since it was observed thet a

3 Ontario College .f Lducation, Toronto, Cntario,
Dominion Achievement Test, Copyright 1943, Canada.

4 L. L. Thurstone und Thelms G, Thurstone, Primary
Hental Abilities Test, Chicago, Science Research tssociates,
Igﬁ. ot
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reading factor in this test might reduce the gcore of the

experimentual group, the IQ index from the Standford Binet

Intelligence Test, Form i, of the experimenial group was

compared with the PMA score of the control group5. For the
control and experimental groups respectively, the mean IQ
was 111,65 with a range of 96-129, and 112.%6 with a range
of 98«136., 4uhne mean 1Y for all pupils throughout toe
gecond, third, fourth, and Lifth grades was 115,

After obtaining an experimentual group, chosea from

the 10w scores on parts I snd 1I of the Douinion Achieve-

mnent Yest, anu having paired the 1Q scoree as mentioned
above with a control group, the two groups were next paired
according 1o stheir gex., This seewed t0 bs an important
factor in light o1r whaet was iovund in the literature. Those
who have gtudied the possibility of a sex diiference in
reading Lave found that girls are consistenily superior to
boys throughoul tne eleuwentary grades.

liext, tue two groups were paired with respect to
ages 1lhe mean age of 9 years 2 months, with & range of
TelO years tu 1ll.z years waus obtained for the contrul group,
and for {the experimental group & mean age of Y years 2 months,
with & range of 7.9 years to 1l.2 years. The writer felt
that although pairing the two groups according to 1Q, sex,

5 The coefficient of correlation between the PMA
and the Standford Binet is .73,
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and age, decreased tne number for his sample population,
nevertheless, the sacrifice was worth the precicion thus
obtained.

Rurther screening for Yoth grou; o took the form of
an individual case study. The first step was 1o scrutinige
the cumulative record of esch case, Thzse records included
tae calld's achievements in hie grades, reports of sceial
ad justment, and other obgervuations which wouid help to
screen the youngsters with emotional problems., Records of
visual scuity tests werc obtained from the files of tne
school nurse. It was necessary to identify anomalies inter-
fering with resding progress as determined by previous
studies, All the gsubjegts in both groups had a visual
scuity of 20/20. Again the number of subjects in the saaple
populetiocn decreaged after tﬁe sereening for tuis facter.
in tire final snalysis, a total of tweniy-three paired sub-
jects were used for the experiment proper,

To pumparize briefly, this writer, in an atteampt to
inveptigate whether or not a reluationship existed bhetween
temporal perception and reading ability, designed an experi-
mental etudy by which perception time might be measured
tachistoscopically. The subjects used in the study were
two groups of elementary school children renging from the
gecond through the fifth grades., The two groups were paired

with respect to sex, age, and IQ. The espential difference
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between the two groups was in thelr reading ability, the
experimental group being signilicantiy pour in reading.
Cther ractors which couid influence reacing efficiency, such
a9 visual acuity, neurological anpects, and emotional prob-
lems, were seriously considered in the eritical selection
of the sauple population,

A tachigtoscope with flashmeter attachment was used
10 measure ftemporal percepltion. osech subject, in tae
gample population, was indiviaually exposed Lo tue sawe two
sels 0f stiauwli. sach stiaulus of ecach set was preseated
at & particular snutter tiwe, seven speeds in all, rFor
eacn ‘ime-exposure, tie subject illustrated with pencil
and paper wnat he saw, Lach response was scored by ihe

examiner as either right or wronge.



CHAPTER IV
DELI BERATION AND CONSEQUENCES

Now that the experimental design and procedures
have been presented, it seems appropriate at this point
to present the results and apply them to differences in
tachistoscopic perception, the basic hypothesis of the

regearch problem,
1. Presentation of Results

The sample population in this study was equated
with respect to those factors considered most important
in influencing reading ability., The one variable that
differentiated the two groups before the tachistoscopic
work was their reading efficilency compared on the basis
of an achievement test in reading.

Differences between the two groups in tachisto-
scopic perception is shown in Table 1. The 1 test was used
t0 test whether the experimental and the control groups
were alike or not alike in respeect to temporal perception.
An exsmination of Table I indicates there were no signifi-
cant differences bhetween the two groups at speeds slower
than 1/10 of a second., Further inapection of this table
reveals that the levels «f confidence increased in signifi-
cance as the ghutter speeds increased., Prom the evidence

shown in Table I it could be logicully assumed that the two
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Table I, - t Velues and Levels of
Confidence at Different Shutter Speeds

Shutter opeed (btained P
in Seconds 1 Value
1 — —
1/2 1,00 +40
1/5 1.00 40
1/10 2,15 «05
1/2% 2447 «05
1/50 2,62 02

1/100 548 «001
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groups would differ significantly at shutter speeds exceed-
ing 1/50 of a second, That ie to say, if the flashmeter
had additional calibrations between 1/50 of a second and
1/100 of a second, experimentation at these additional
intervals would no doubt show significant differences between
the two groups. However, because of the limitations of the
flashmeter used, we can coneclude only that the two groups
differ with respect to tachistoscopic perception most
significantly at the 1/50 of a second level and at the
1/100 second level,

With regard to the Bagic Porms slides which pro-

vided the largs eeriea of astimull, the only significant
difference between the two groups was at the speed of 1/100
of a second. The t ratio at this level was 2.47, with a

P of .05, The fact that this eeries of stimuli did not show
the saue gignificant differences as did the geometric series
is accounted for in ite size. The Bagic Formp series was
actually atyplcal in sige, and therefore did not have thresh-
0ld digorimination ’’. That is to say, the size of the

symboles of the Basic Formg series were too large when pro-

1l #iiles A, Tinker and Donald G, Paterson,
*"Readability of NWewspapesr Headlines Printed in Caplitsls and

in Lower Case," Journal of Applied Psychology, Vole 30,
issue of April, 1946, pe 161-1068.
2 y "Readability of idixed Type

Forus," Journ%i of Agf%ied Peychology, Vol, 30, ismsue of
December, s Ds .
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Jected on the screen. Because of their gross size they had
little if any value with respect to visusl discriminationg
and, becuuse of their asige when projected, there entered a
possible faotor of distortion.

An analysis of the statistical treatment used with
the data must first be preceded by an explanation of how
the data was obtained., Individuals from the experimental
group were paired, as mentioned in the previous chapter,
with those of the control group on the basis of those traits
that correlate with measurements on which the two groupe are
being compared, Each resgponse that wae given by each sube
Ject was scored on an individuel scoring sheet3 as either a
right or wrong ansver, Humerically, then a subject would
receive for each response elther a I or O, In other words,
for each shutter time & score was obtained for each member
of each group. Table 11 illustrates the preliminary statis-
tical method for the meoring of the two grouss at 1/50 of a
gecond, In this table we find the difference in responses
between tne paired groups (C-i) given in algebraic signs.

.Now we can go further for a more complete statisti-
cal analysis of the data, If we sum the differences (L)
obtained and divide by N, we cbtain the mean of the differ-
enceg, which is equsl to the difference between the means.

8ince we wish to obtain a % ratio, which in turn wi!l lead

3 See Appendix, p. 70.
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us to finding out whether these groups differ significantly,
we first calculate the standard error of the mean of thease

differences, using the formulae

2 £0D 2
1) g =\ - )
and To

2) QAo = \/ N1

To calculate the % ratio we divide the mean of the differ-
ences by the standard error of the mean of the differences:

¢~ DM
Jom

To further illustrate the statistical method used in this
research the following caleulations are shown using the

data in Table 11
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Table Il, - Performance of Sample Population
with Geometric Forms Series at 1/50 Second
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A sample of 23 pairs of subjects would be regarded
as a "small sample," thereby Jjustifying the use of the %
ratio, In the example shown on page 55 with 22 degrees of
freedom, a t of 2,62 is significant at the ,02 or 2% level.
It should be noted that since the correlation between the
two groups is highly positive, the correctUom would be
smaller and the correct % ratio would be larger. Since the
X ratio in the example cited is significant, we can be sure
that the t we would obtain by taking into account the posi-
tive correlation would be even larger., This, of course,
would also apply to the other t ratios that are significant
in Table 1,

2. Discussion of Results

The results thus obtained present enough evidence
of a pertinent nature to justify our formulating certain
conclusions., First, there is a relationship between tachis-
toscopic perception and reading ability. This is evidenced
by the progressive and consistent differences obtained between
the control and experimental groupsj differences which showed
that the good resders were able to percelve single stimull
more accurately at faster tachistoscopic speeds than were
the poor readers. This is clearly i1llustrated in Table 1
which showe that the level of confidence inoreases with the

increase of the shutter speeds. Thus, the element of "time"
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as related to perception is a point of differentiation, and
a significant one, bhetween good and poor readers. From this,
then, we can state that there is a difference in tachisto-
scopic perception between good and poor readers, and there-
fore, reject the null-hypothesis which was formulated at
the deginning of this research.

A second conclusion derived from evidence in this
gtudy points to the faect that reading disability can be a
manifestation of some anomaly in the perceptual process,
and that the temporsl aspect of this process expresses the
anomely. Here we are not speaking of slow reading, or lack
of span, nor is the former attributed to the latter, 1t 1is
the writer's contention that the readexr normally has apan
40 burn. The reagon why he does not make greater use of his
visual capabilities is that at each fixation the eye will
take in only as much as the mind will comprehend, PFurther
evidence on this point is to be found in the fact that,
generally, an individual will read familiar material more
rapidly than he will read unfamiliar or diffioult material,
It would seem that in the case of reading the unfemillar or
difficult material, the eyes must, in effeot, "mark time"
while the mind ie "catehing up" with them or comprehending
what the eyes are perceiving. One should keep in mind, of
course, that the bapis for visual sensation is a point-to-

point projection from the retinae to the oceipital cortex,
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This is the basie for the visual sensation evoked by the
objects, but the final awareness of the assembly of objects
involves considerably more nervous activity than a mere
point-to-point projection, As a result of this activity

we appreciate what we have alresdy termed as a perceptual
pattern, The primary visual sensation, resulting from
stimilating the visual cortex, is integrated with sensa-
tions from other sources presented simul taneously and, more
important still, with the memory of past experience.

It would seem reasonsble to conclude that rate is,
in the main, determined by rapidity with which aeaning is
arouged after the words are seenj that is, it is not a
matter of getting the materisl to the brain, but of assimi-
lating it after it gets there, To reiterate, this aseimila-
tion has a temporal element, inherent in the perceptual
process, which accounts for the speed of the total perception.

In summariging, the evidence here indicates that the
integrating process of the mind consumes times; that a time
element existe in the integrating process of perception, and
furthermore, that this time element is not the same frou
person to person, If we acknowledge individual temporsl
differences in the perceptual process, although fundamentally
the process is similar imn itw mechanisms from person to
person, then we can assume that there¢ is actually a delay in

both of our groupe, but that the delay is simply less in the
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one than in the other, With the lmowledge that efficient
reading is dependent on a full and rich perceptual integra-
tion, we can better appreciate how reading disability could
be menifested by & weakness in thie perceptual process, that
is, when the temporal delay is relatively long. The problem
which still exists, and which deserves further research, is

one of cause and locus of delay.



SUMNARY AND CONCLUSBIONS

The primary purpose of this research study was,
essentially, to investigate whether or not there existed a
difference in tachistoscopic perception between two groups
of elementary school pupils who differed only in regard to
their reading ability. Previous studies in the field of
reading ability did not always stress the perceptual elements
involved in the skill, and few of these guve due considera-
tion to0 the importance of perception timwe. Nor do studies
in perception, vastly covered in the literature, seem to
give due consideration to the temporal aspects within the
cerebral operations implied in the total perceptual process.
Although some psychologiste did conduct experiments in the
psychological laboratory relating to reaction time and other
time measurements of mental phenomena, relatively little has
been done with respect to the element of time in perception
and the specific nature of reading disability. From this
design the writer hoped to find out if a relationship existed
between the speed of perception, which in effect would repre-
gent a time elenmcnt in perception, and reading ability.
8ince the two groups in the study were equated with regard
to all factors, but one, pertinent to reading efficiency, it
could be concluded that if a tagchistoscopic difference was
found between them then the difference would be dependent
upon the speed of perception, or time-perception, The basis

on which the two groupes were not equated, of course, was their
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difference in reading ability. The results obtained unmig-
takingly indicated a difference in tachistoscopic perception
between the two groups. Not only were tie differences
significant at the fastest shutter speed, 1/100 of a second,
for both sets of stimuli, but, with the smaller stimuli
series the results were signifiocant from 1/10 of a second,
and at the 1/100 second speed the level of confidence was
greater than 001, ’

From the present study implications can be drawn of
what might be done for reading disability cases of the type
presented here, For example, early training in developing
greater perceptual acuity, perhaps by tachistoscopic msans,
might help the potential reading disability cases. Also,
being aware of the importance of perception in the learning
process, teaching methods and meterials might be devised to
benefit the individusl from a point of view of parceptual
integration, Purthermore, the fact cannot be denied that
the individual's total personality, the unique order which
he establishes in relation to reality, is to a large degree
dependent upon his perceptual process. Thus, the more we
kxnow and understand about the mechanisms involved in the
total perceptual process, the better able we will be in
coping with remedial techniques, und develop preventive

methods, in the field of psychology in general.
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APPENDIX 4 ("

ABSTRACT OF
Temporal Perception of Good and Poor Readers

The purpose of this study was to investigate whether
or not there 9oxisted a difference in tachistoscopic percep-
tion between two groups of elementary school pupils who
differed only in regard 40 their reading ability. ©The two
groups of children, ages T7.10 to 11.2, were matched with
respect to intelligence, sex, age and grade placement. Other
factors which could influence reading efficiency, such as
visual acuity, neurological aspects, and emotional problens,
were seriously considered in the critical selection of the
sample population,

A tachistoscope with flushmeter attachment was used
to meusure teamporal perception., Each .f the forty-six sub-
Jjects in the population was individually exposed to the same
th/sete of stimuli., Each stimulus of each set was presented
at a particular shutter time, seven speeds in all. For each
time-exposure, the subject illustrated with pencil and paper
what he eaw, Xach response was scored by the examiner as
either right or wrong.

The study was based on the null-hypothesis that if
temporal perception is not a crueial factor in reading
ability, then there will be no essential difference in this
temporal factor between the two groups tested. The results
obtained unmiatakingly indicated a difference in tachisto-
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acopic perceptlion between the two groups. Kot only were the
differences significant at the fastest shutter speed, 1/100
of a second, for both sets of stimull, but, with the smaller
stimuli series the results were significant from 1/10 of a
second, and at the 1/100 second speed the level of confidence
wags greater than ,001l. The statistical method used was the
X test which served to show whether or not the experimental
group and the control group were alike in respect to tempo-
ral perception.

The resultes thus obtained present an important impli-
cation in the fields of psychology, psychophysiology, and
education., Namely, that since the two groups in the siudy
were equated with regard to all factors, but one, pertinent
to reading efficiency, it could be concluded that the
tachistoscopic difference found between them is dependent

upon the speed of perception, or time-perception,



CORRECTION COF 1THL ERROR
IN INTERPRETATIUN UF THE 2-THEST IN
TEMPORAL [“RCEPTION BITTERI GOCD” NU_PO.R_RTADERS

The interpretation of the t-test on page 57
beginning with the third sentence in the first paragraph

is in error. The error wag in the writer's assumption

that the quntity @R = Vim*® + 0w ¢ Which

was used in the statistical work, was separate and

apart from the quantity (om~ = Vaw, 2 + Gm.* — 2r@a *

Thie is rot the case. Acturlly, the quantidy

Uom = \VOm® + 0w,” includes the idea of the second
quantity shovn here, Therefore, it cannot be said that
tae t-score would be larger if the positive correlation
wis t0 be taken into account, for this ccrrelation was

already included in the formula (m = \/Tme +GE’)

whicl the writer used. Thus, the statements presented

from the third sentence of page 57 to the end of that

paragraph are unnecesgsary since they 4o not apply to the

results obtained in the experimental designl.

1 Personal communique with J. Y. Guilford,
Profeassor, University of Southern California, and
A, I. Atkinson, Professor, University of Californi:z at
Los Angeles.
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Performance oi’ Sample Population with
Geometric forms series at 1/2% econd

ey o . - b

Pairs Seores CmE
Control EXpeTs (1) e
1 1 0 1 1
# 2 1 1 0 0
< 3 1 1l 0 0
4 4 1 1 0 0
# 5 1 1 0 0
P <) 1 1l 0 0
N | 1 1l 0 0
+ 8 1 1 0 0
#9 1 1 ") 0
#10 1l 0 1 1
#11 1l 1l ) 0
#12 1 0 1l 1
+13 1 0 1 1l
#14 1 1 0 0
715 1l 1 0 0
#16 1 1 0 Q
17 1 1 0 0
~18 1 1 0 0
#19 1 0 1 1
20 1 1 0 0
21 1 1l Q 0
#2% 1 1 ) 0
oF Z ;
Za’? =18 z.o= Zlmb
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y 2 1 ) 1 1
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F o4 1 i 0 0
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# 6 1l 0 1 1l
i# T 1l 0 1l 1
¢ 8 1 0 1l 1l
#9 1l 0 1l 1l
#aD 1 0 1 i
#11 1l 0 1 i3
#12 0 1l -1 1
#13 1l 1l 0 0
#14 1l 0 1l 1
#15 1 0 1 1
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#17 l 0 1l 1
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Agey le Yoy 86X, and Grade of
vxperimental and Control Groups

oo

Nane 0 Grade 1 SJex
E ’ﬁ"“d S E— LU' %‘G
Aldous, & 10~7 5 108 P
Carroll, Debbdbie 10-9 5 102 ¥
Arlett, Ian H=d 2 111 id
Groman, thillip fml z 112 )
Aubry, Britt 10-4 5 110 e
Cohen, Allen 10-1 5 110 4
Beach, Ricky B8=2 2 119 i
Scott, Brien 83 2 116 A4
Berlin, Frank 105 5 107 o
Iynn, .van 10-6 5 111 i
Campbell, Joug B4 P 128 '
Smellie, Jin 8=4 2 l2¢c v
kwing, iector 10-2 5 156 A
Usborne, Chris 10=3 ) 129 w
Gowland, candrs 9=0 3 98 r
¢ ee, Cynthuia 8~11 P g8 )
Greenberg, Janice 10-11 5 106 F
Fairchild, Joan 10-11 5 104 F
Hayes, Fred B=b 5 114 M
~cinnes, Simon 8- 3 113 o
Heggtvit, rcecky 9-9 4 147 F
~acrenzie, han G=Y 4 101 )
Lorievo, .onique 8«10 3 109 F
#undy, Louise gl 5 116 F
dacKay-omith, Jary G4 4 121 P
Blyth, .ollie ann 9=5 4 118 F
Macruy=-omith, nicky 1le2 v 10y M
Hobougal, reter T=9 2 121 i
Pedon, #leir 7~10 2 116 W
MeClosher, uoulse Y3 4 101 g
Eeed, oharon Yuety 4 109 ¥



m@, Ia Q.’ ﬁiex, an{! Grade of
Experimental and Control Groups

-~

Hame Age Grade 1e § gex
A . r" 'v

Michael, Lan G-3 99 M
Davey, ‘lan Gl 4 98 1
Miranda, Gilles 89 101 M
Deyer, David B 2 107 "
O'Conner, Jichael e 110 M
Laidlow, Jones 811 3 110 il
rickergili, .l1-n Geal) 1=0 i
Yright, George G2 3 116 M
Skene, Jerry 8=0 125 M
stevart, John T=11 2 128 b
Somnerfeld, . cward Gl 115 éd
Yinite, Paul Q=8 4 12 "
Yachone, Jery Lmb 114 14
Burrett, Ned 8=-10 2 4110 P

Total 201,125 202.1-.2 2589 &40

Hm23 pairs o

“ean 92 yTBs Y2 yrae 1296 11l.65

hange Te9=11a2 To10-11.2 98~136 G5 =129
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EMPORAL PRRCOZIICH BETVERL @G D Al '0 B READERS

Some of the readere tu whom the main study was
submitted sgreed with the significunce of the sgores
obtained from a sauple population that was divided into an
experimental and control group by means ol the Jominion
Heading ;guievement Test, but questiuned the validlity of

the design as s tool by which one may conclude thet a
significunt difference exiats closely relating scores on
the reuding test with tochistuscople perception,

Becouse uf the importance of this particular gtudy
and the posuible 1lriluences it may have on educutiuvnal
methods in generai und the te..ching of rewiing in partie
cular, =« cross-velidation exp.riment was decided upon,
After co.sldering gevernl suggestious, Lt vriter selected
the negative foru of the originel experinent as the most
applicable ervss-validetiin methud,

It will be recellied th.t in tie .ain otudy the
ganple population for Lie experimental grou; was chugen on
the basia 4T low achievement soores obtained on the Dominion

Headiing ..0 ieveuent Tegt. natched v.ih this experimental

group was a euntrol grou. whoze test fcores were at least
gqual t¢ their actual ~rede plancement. ilateidng wno done

on the bamlc of age, pex, grade, wid le Qo
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SUPPLEMERT TO é
TEAPORAL PERCAPRION BNTVELL QUL wNU PUUK RsADERS

In oxder t0 duplicate the experiment uf ihe original
study as closely as possible, tho total populstion of &
#ingle achool whlch was ae atyple:l .s the one from which
the subjeets for the oripinal cxperiment were selected,
consisting «f 200 pupils, grades 2 throuph 5y were exposed
t¢ aymbols pressnted to thew tachistoscopleally, From
this population, 25 pupils were selected on the busis of
thelr inability to accurately porceive all of ti.c symbols,
This experimental group was then suntehed on the saue points
as the matching in the original study, nonely, age, sex,
grade, rnd I, w4y wWith a second group of 2% except thi.t
this gecond group had not one pin; lc feiilure in pereeivinge

tachistoscopicully expoused symbols,

The _ominion Readlng Agnievewent hegt wan then
administered to this population Lf 50 subjects who for
purposes of both reliability an velidity were divided
into class-grade grours. The hypothesip assumed for the
crogn~-vulldation ntudy wep identical to trhe principle cone
tained in the hypothesis fur the originel experiment, nauely,
that reading achievement does n.t vary significantly w.th
the accuracy of tachistosconlic perception.

Hessuring inetruments and procedures were identical

to those used in the oviginnl study.
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LERCRAL PERCEFIION BETWEEN GOOD AND POUR KLALERS

Tadle B-) shows the ranges snd wesnp 0f ages and
Ie Qa'e of the sample population.

Diffterences between the experimental and eontrol
group in reading achievement is shown in Table 5«2, The
1 test was used to test whethex the two groups were alike
or not alike in respect to reading adbility. It will be
noticed from Table B2 th:t 2 numeriesl walue of 1 or O
has been assmigned %o esck subject, paralleling, incidenw
tally, the same type of evaluation used im 4he maln study,
Thig value is important for it represenis a “pass®™ or
rfailure® of each subjeot with regard to hip reading test,
If on the reading aghievement test a subjeet received a
grade~plasement score whieh was plx months or aore less
than hie =ctunl grade placement, he wap msuigned a
numericel value of O, 1f the subjeet’s reading ascore was
not more ti-n six months below hig actusml sohool-grade
plasement « value of 1 was assigned. It is ilmportant to
mention here thet all the zembers of the vontyol group
who obtained a rating of 1 received a score on the reading
tept at leant equivalent to their grade placement,

On page H ie shown the sitatisticsl treatment of
the data leading to & § ratio., With 14 depvees of freedom,
8 § ratio of 7.157 was obtained, This is & highly siimifi-
eant velue since a I ratio of 3.745 reveals a level of
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Age
range Tel=llel 6eT=11e0
hnean ] ol 9&1

1oQe
range 102=139 98wl %0

mepn 41845 121..6
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confidence of ,00l.
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V 218

= .4 67

A cross-validation study to test the valldity and
relisbility of the results obtained in the study Temporasl

Perception Between Good :nd Poor "caders shows that

tachistoscopic perception is definitely related to reading
sehievement and ig thus & valuible tool in faellitating the
development of +i.e potentinl intellect of the individual
student. The hypothesis on which thia study was baged
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TEMPORAL pURCLPITION BETVIER CUCL AMD FUOR BEAULRS

Table SeIl, = Ratings of La:ple
Population on feading Achlevenent

»»

Pairs Seoreg Chome iy

Control. BXpers (D) g
¥ & 1 0 1 1
# 2 1 1 4] Q
#3 1 0 1 1
# 4 1 0 i i
¥ 5 1 4 1 1
# 6 1 1 0o Q
-7 1 4] 1 1
# 8 1 0 1 i
# 9 1 0 1 1
#10 1 i 4] 0
#11 O 0 1 X
b 1 ¥ i i
#13 1 1 0 ]
#14 1 0 1 1
#A5 1 1 G Q
1.6 O Q 1 1
#17 1 0 1 1
718 1 1 0 0
#19 1 0 1 1
420 1 1 0 0
#21 1 0 1 1
Hee 1 0 1l i
#23 1 1 0 0
%4 1 0 1 1
7 5 ' g

v

fﬁ”g i *20 %.Q 320 Mdﬁﬁﬁm




SUPFLEMENT TO 7
TEAYORAL PORCEPTION BETWEEN GOOD 1D POUR READERS

ageuned no significent difference between tachigtoscopie
perception and reading ability, The results obtained
indicate, however, that a significant Adifference does
indeed exist and that this difference would not occur by
chance more than once in poesibly ¢ten thoupand times,
It is felt that as far os sclentific generalizations

oan be nade, 2 gnfe correlation miy be postulated between
tachistopcopic pereeption and resding sbllity.



APPENDIX 1

Age, Grade, l,Q. and vex of
Exparimental and Control Groups
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Hane L] Grade le e Jex
; : A H‘ > & E * ” %T
Doug 10-0 5 108 .
Jonathan Q7 5 122 A
Setsy 10-0 5 121 ?
Jeanette Qw7 5 116 P
Susan 8=4 4 111 F
vlivia G2 4 G 7
Paul g5 4 127 .
Hobin 9=3 4 117 "
Helen 93 4 1.0 r
Stecy 8=5 3 124 P
Debbie Bomd 3 124 ¥
vtephan T-10 % 115 i
Ralph T~6 3 117 i
Philip B4 3 110 o
dark 22 b 100 i
Don 8-6 3 110 "
bavid e ) 113 e
Judith . p; 113 g
Chrie T=5 2 112 F
Paul T 2 131 i
Ulson T-7 2 1.0 i



APPERDIX L

Age’ Grﬂde’ Lot il D€X 0OF
Experimental and Control Groups
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Rae Age Grade 1e ‘e Lex
C o T T = c
Linde T-~5 2 123 ¥
Melanie 6-11 2 104 P
Deborah T~6 2 127 F
Jean 6-~11 2 115 ¥
Relph 10-9 5 127 "
John 10-10 5 123 n
tiward 11-1 5 132 bl
Alan 11=0 5 L4 i3
Deniel 10-G 5 102 Nl
Chris 10-9 5 104 i’
Timothy 10=8 5 109 M
Samuel 1G=-10 5 111 A
Ann 109 5 132 N
Jegalica 10=5 5 133 ) 4
Konnie 10-3 5 117 M
Poul LYt P 118 vl
B3rian 10~5 5 105 M
Thomas 10=3 5 105 Y
Barry 10=2 5 122 M
Bruce 10«4 5 124 i
Debbie <, 102 5 103 by
Yatricia 103 9 107 P
¥allace 10«3 5 1353 i
Byron 10«3 3] 138 i1
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