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IN{(ODUCTION

The twentieth century, with its interest turned toward
the learner rather than the matter to be learned, has brought
considerable change in the orientation of educational research.
The area which has received probably the greatest attention
is the nrocess of the individual's growth in learning to
read adequately. Reading as a skill and as a thought process
has been variously defined. The definition of Dolch is gen-
erally acceptable,

Reading is imagining, thinking and feeling about
ideas and thoughts made from past experiences thtt
are suggested by perception of the printed word.

Not only has the normal growth of this ability been
studied, but considerable research has been centred around
the individual who either cannot learn to read or who ex-
periences great difficulty in learning to do so. The various
causes of retardation in reading, the physical, intellectual
and emotional difficulties as well as the limitations of the
environment , have been examined. The reading handicaps of
children with poor eyesight or of those who are mute, of child-
ren who are mentally retarded, of children who show severe
personality deviations, and of children for whom adequate

instruction is not available, have been easily isolated and

1
Edward Dolch, P ' zeadin
Champagne, Garrard Préss%xfgg%%ﬂ%rg?d the Teaching of iHe £,
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are being studied in detail, However, from time to time,
investigators have been puzzled by a small group of children
with adequate eyesight, hearing and spsech, with normal
intelligence or better, with no discernable severe personal-
ity problem, and who had the advantage of adequate instruction,
who nevertheless experienced various degrees of difficulty,
usually from the earliest stages of reading instruction. A
few of these children never learned to read with any compet-
ence and others had reading ages considerably retarded behind
their respective mental ages by the time the intermediate
grades were reached. The common factor in this group seemed
to be a poor memory of visual word images usually characterized
by tendencies to reversals and inversions in letters and word
forms.

This investigator has undertaken to discover whether
these children can be helped to learn to read by a method which
stresses phonetic and kinesthetic contact with letters and
words, as well as by the necessary visual contact. The present
report aims at disclosing the results of an experiment in
which the investigator attempted to measure the effect of a
phonetic-kinesthetic method used during beginning and early
reading -instruction in Grades I to III with children who ap-
peared to belong in the category which has just been described.
It attempts Yo find: out whether there was significant
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difference between the reading age at the end of training
and a reading age fairly closely corresponding to mental
age which could be expected in a normal group. An effort
will be made to show whether there exist certain factors in
the difficulties of some children which limit the amount of
improvement made under the experimental training.

The First Chapter of the report presents the back-
ground of the problem, It furnishes, in addition to defini-
tions of the terms, a survey of the literature. This chapter
is divided into four sections. The first contains zeneral
definitions and descriptions of reversal errora, of methods
of teaching primary children to read, and of dominance
patterns; the seccnd gives a descriptien of the specific
difficulty in word recognition being studied; the third pre-~
sents theories of causation and estimates of incidence; the
last describes some attempts that have been made at diagnoeils
and remedial training.

Chapter 11 is concerned with a description of the
experimental procedure. The contents and methods of training
used in the experiment are discussed and the tocls of measure-
ment are stated. Chapter II1I is the presentation of the
selection and description of the subjects who received the
training.

The Fourth Chapter preaents the results of the exper-

iment and attempts to make adequate interpretation of the

resulis.
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At the end of the report, & summary of the concluse
ions is given and the possible implications, if any, for

further practice and research, are suggesated,



CHAPTER I
THE BACKGROUND OF THE PROBLEM

The goal of the present rssearch was to find a method
which would help primary children for whom learning to read
is difficult due to the tendency to reversals and inversions,
whether in memory of visual images, in direction of attack,
or in perception. A phonetic-kineathetic method was chosan
for the first experimental attempt to solve the problem, and
the reasons for the selection as well as the content and meth-
odology will be presented. The goal of the research then be-
came more explicitly to find whether primary pupils showing
strong evidence of the reversal and inversion pattern could
learn to read adequately with a phonetic-kinesthetic method
usable in a speclal class in the regular school system,

In order to state the problem in a form permitting
statistical analysis, it was reduced to the following hypo-
thesis:

a) The measurable reading performance of primary child-
ren with the described difficulty will not improve signific-
antly with phonetic-kinesthetic training.

b) If there is significant improvement, the reading
age indicating the measurable reading performance at the
end of the training period will be significantly less than
the expected reading age corresponding to the mental age.
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l. Preliminary Definitions

First it is necessary to define some of the terms
used in this report. A general definition of reading has
been stated in the introduction. However, because this re-
port concerns primary reading skills, the definition muat
be adapted to the more limited aspects of reading at that
level. Again a definition of Dolch will be given. Of be-
ginning reading he says,

t..)reading is recognizing moat of the words,

guessing or working out the others, getting the

meaning. and then discussing it in a class sit-

uation.l
The part of this definition which will receive the most
attention in this report is "recognizing most of the words®,
because it is in this area that the children with whom the
research was done, were handicapped.

It has been mentioned that children in the group
studied showed evidence of reversals and inversions in letter
and word recognition. Reversals may be divided into several
types. First are stavic reversals which are confusions of
single letters similar or identical in configuration but
differing in spatial orientation so that such letters are
often identified as their right to left opposites. For
example, "b" is identified as "d", "p" as "g", "s" as "a”

or as ®z",

lgdward Dolch, Psychology and the Teaching of Head-
ing, Champagne, Garrard Press, 1951, p. 19,
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Secondly are found kinetic reversals in which the
directional sequence of lettars within words or of words
within phrases ig confused. £fxamples within words are read-
ing "elot" for "colt", "bread" for "beard", "left" for "felt"
and "who" for "how". 3Some authors accept only purely palen-
dromic reversals. "wWas™ is read for "saw"; "on" is read
for "no" or "but" is read for "tub®.

A third category of errors attributable to reversals
is said to be produced by the combined effect of statie and
kinetic reversals and occurs when the child pronounces
strange and often meaningless combinations., Omissions,
additions, perservations and substitutions are often re-
garded as a fourth group, considersd as a by-product of
the confusion caused by incomplete and complete reversals
coupled with the child's attempt to "make something out of
the word”,

Inversions are confusion of single letters similar
or identical in configuration but differing in orientation
in vertiecal form. Thus "u" may be identified as "n", "h"
as My", WNR ag 4N, NN ag MM "ht gg p” and "d" as "q".

It is necessary to clarify what is meant by each
of the methods of teaching reading which will be nentioned
in the subsequent chapters of this report. Generally
speaking methods of reading imstruction may be divided into

three groups. The first group contains the so-called whole
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or global methods. They are pbased on the assumption that
isolated letters have no meaning for the child and that,
therefore, he must begin with words, or better still, with
phrases and sentences that are full of meaning for him,
The methods are called analytic from the child's point of
view because it is presumed that after learning to recog-
nize the whole, the ¢hild will realize the parts or letters
contained in the whole. Whole methods are often called
sight methods since they rely on the child's visual menm-
ory of the configuration of each word in order to recall
and identify it each time that it is encountered in read-
ing material,

Into this category are placed the word method, the
phrase or sentence method, the story method, the picture-
story method, the intrinsic method and the non-oral method.
In the word method, the child is taught lists of isclated
words which form the vocabulary of the books which he is
to read. All types of drills and games are used to rein-
force the visual memory of the configuration of each word.
It is probably hoped that the child's powers of visual
discrimination will be adequately keen to learn thousands
of words by remembering the small differences in thelr
general shapes. In practice it is found necessary to point

out at least first and last letters and often combinations
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of letters within the words. rejuently, after the first
one hundred sight words, the word method .nust become a
joint sight and phonetic method.

In the phrase or sentence method, the child begins
with groups of words which are very meaningful to him. He
is expected to recognize words learned in a familier phrase
in the context of new material,

The atory acthod requires that in order that the
child may begin with even larger meaningful wholes, the
teacher read stories, The child repeats thase and in so
doinz learns to recognizz certain words through their
repitition in the story. He then reads his own stories
and unfamiliar worde are told to him immediately so that
he will not lose sight of the meaning of, or interest in
the whole because of difficulty with the parts.

In tha picture-story method, the child is pressented
with cards or pages at the top of which are large pictures
and underneath a few words or lines telling sometning
about the pictures,

The intrinsic method means a combination of
methods based on the assumption that the meaning of the
paragraph is more important than the axact wording. There-
fore any method is used to help the child learn and recall

the meaning if not the exact wording,
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When the non-oral methed is used the child is
never asked to read the exact words orally, and thus is
n;ver required to know all the words as long as he can
answer questions on the ideas presented in the material
which he reads silently.,

It is not the purpose of this report to criticize
various techniques of teaching reading. A few general
remarks suffice. If the above methods are used in their
pure form, and this probably haprens very rarely, even
the normal child may have some difficulty in becoming an
independent reader since he must rely on either the adult
or the picture for the identification of each new word,
There also may be danger of memorization of stories and
of over-use of guessing, However, since it appears to be
true that'many children do indeed become aware of and use
the letters contained in the wholes which have been taught,
and because for most teachers the trend seems to be to-
ward a combination of sight and phonetic methods, it is
possible that the adapted use of whole methods can be a
speedy and meaningful way of learning to read for normal
children. But for the child with poor or confused visual
memory it seems obvious that chief reliance on accurate

memory of visual word forms cannot be as successful.
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The second large category of reading methods is the
group of part methods. These methods require that the child
learn first the parts or letters before he puts them together
in words representative of objects or happenings in his ex-
perience. Visual memory is relied on here for recognition
of the twenty-six letter forms. But since the letters in
themselves have little meaning to the child he must learn
to identify the letters by their sounds and thus have an aud-
itory as well as visual avenue to his reading. The part
methods are usually called synthetic methods from the child's
point of view because he is required to put together the
letters or parts in order to get meaningful words,

In the alphabetic method, the child is taught first
the names of the letters of the alphabet, These letters are
combined into words. The child is expected to recognize and
remember the words through his knowledge of the letters mak-
ing up these words. Generally he is asked to spell the words
as part of the learning proceas.

A variation of this is the phonic or phonetic method
in which the child is taught the common sounds of the vowels
and consonants and then the sounds of combinations and
spacial arrangements of these letters. Often words with com-
mon combinations are arranged in word families and the child
learns t0 read words in lists with little relation to each
other outside of the common sound elements. In the pure

form of this method, sentences and paragraphs are devised
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for the ehild to read in which meaning and interest are
secondary to frequency of words from the sound family being
studied.

The alphabetic-phonic method combines the {irst
two methods of this group requiring the child to learn the
names of the letters 8o that he can spell the words orally
but to hear and to recognize the sounds of these letters
in the words that he learns,

A last method in this category involves the sys-
tematic analysis of speech elements., It is called the
linguistic method and is not in common use.

Again it is not in the province of this report to
criticize the ordinary use of these methods. It is sufficient
to generalize that in the pure use of most of the second
group of methods meaning takes second place to recognition
of symbols in the early stages. If reading is considered
as a means of communication then the child's interests and
purposes seem to be denied at the beginning of his associa-
tion with this avenue of communication., On the other hand
the question must be asked, and it must go unanawered, is
the six or seven year old child who is learning to read
chiefly interested in the meaning which is communicated
to him in the reading material, or is he at first anxious
to aecquire an adult skill, to find out how to use the

strange symbols which are so important to grown-ups?
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The last main category contains both conjunctive
and functional methods, The natural method is based on the
child's natural interest. Vocabulary which he uses every
day is taught by seeing the word, saying the word, some-
times writing the word, acting out the word, and by using
it in reading and writing as much as the child wants.

The kinesthetic method is a writing and tracing
method. Usually the word which the child wants to use is
written with large crayon and the child traces it with his
index finger until he is able to write it without looking,.
If he hesitates or makes an error he must trace it again
until he can write it without error. Wwhen he wishes to use
or read the words thus learned he has to refer to his file
of tracing words and retrace if necessary in order to write
or identify,

In the experience methods, use is made of experience
charts. The children tell about something which has happened
on the way to school or in the classroom. The teacher writes
the story on the blackboard as it is dictated by her class,
The pupils read it aloud. They learn to distinguish the
words through configuration, sounds, or any other way in
which the teacher finds will help them learn to read what
they have asked should be written for them. Later they

learn to read and write their own stories,
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when the purposeful method is used the child must
first feel a need to acquire ldeas, facts or fun from
printed materials. He learns the words which he needs
to read by any of the above methods. A general statement
about this last group of methods should point out that
perhaps too much responsibility rests with the child as
to what shall be his reading vocabulary. The nearly complete
dependance on the child may limit the amount learned and
may tend to make it inadequate in organization and system.

Because no method is used exclusively in its pure
form in most of the schools today, for the purposes of
this report it should be understood that reference to a
method means that the method named is the basic one used
but that the teacher may and does at her discretion add
other secondary methods to aid the whole class or individ-
ual pupils in the class. For example, when it is stated
that the regular Grade I class learned to read by the word
method and phrase method, it i1s meant that these two sight
methods were the basis of reading instruction but the
teacher did teach phonics as a secondary approach in the
second half of the Qrade I year after many sight words
had been learned, 35he also used from time to time picture-
story_lesaona, experience charts, non-oral lessons and

even kinesthetic work to add variety and to give extra
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drill to. soms pupils. Similarly, visual drills and prac-
tice are inescapable parts of the phonetic-kinesthetic
instruction to be described.

Following the various reading methods, the next
term to be defined and described is "dominance", a word
which is met very frequently ia the literature. By lat-
eral dominance is meant the preferred use and supsrior
functioning of one side of the body over the other.

Dominance is said to be crossed when the domin-
ant hand and eye are on opposite sides of the body.
Although the term "mixed dominance™ has been used to
include both crossed and incomplete dominance, it is
considered generally to be the same as incomplete dom-
inance in which the individual shows nearly equal use of
and indecision about both sides in either eye or hand
dominance or both. Converted dominance means that the
individual formerly preferred tne other hand; usually it
refers to the use of the right hand by formerly left-
handed individuals,

Having stated the problem and defined the termns,
this report now procseds to a description of the background
of the topic and in so doing, provide a survey of the
literature dealing with the problem,
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2. The Specific Reading Difficulty in word Recognition

Although there had been from almost the beginning of
the twentieth century occasional mention of an inexplicable
difficulty in learning to read suffered by a very small per-
centage of otherwise normal children, no assumptions about
its cause or cure had been suggested, other than the name
"congenital word blindness™, until the twenties. In 1921,
Burtz described reading errors consisting of failure to dis-
criminate between similar visual forms, especially those
which differed in orientation or order of component parts.
He said that pupils with this difficulty failed to remember
a series of sounds in the proper order and also failed to
associate the sound with the symbol when there was no mean-
ingful connection.

In the same year, Fildes’ stated that a source of
trouble to some readers was slowness of discrimination of
similar or like forms of different spatial orientation and
he stated that this difficulty was greater when the method

of perception was strictly visual.

¢, Burt, Mental and Scholastic Tests, London,
King, 1921, p. 209-295.

3. a. Fildes, "A Psychological Inquiry into the
Nature of the Condition Known as Congenital word-Blindness"
in Brain, Vol. 4k, 1921-22, p. 286-307.
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Ortonb, the first autaor to give a detailed account
of this type of error and to Buggest an explanation, in
1925 differentistod between static reversals and kinetic
reversals and, adding to these the partial reversals that
he saw in substitutions, ommissions and additions, he thus
listed the symptoms of what he termed strephosymbolia.

Monrce, in speaking of Children who Cannot Head?

in 1932, mentioned as the most frequent errors among her poor
readers, reversals, total errors, ommission of sounds, re-
petitions, faulty consonants and addition of words. OShe
further said that Pa child's inability to discriminate suc-
cessfully similar words and sounds might affect not only his
reading but his speech. 3he differentiated this difficulty
from lack of auditory acuity and said that in her experi-
ments the reading defects children were significantly dif-
ferent from the controls in ability to combine isolated |
letters into words. She argued that for a successful use

of phonics the child must be able to differentiate the
sequence of letters as well as the spatial pattern of letters

and she found many reversals of order. She further suggested

bSamuel 7. Orton, "word Blindness in School Children”

in Archives of Neurology and Psychiatry, Vol. 14, issue of
November, 25, p. 581~ .

5ﬂarionbenroe, Children #who Cannot Read, Chicago,
University of Chicago Press, 1932, p. X11-201.

6Ibid.. p. 93-97.
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that both causes may present the same symptoms of reading
disability so that two children may both make excessive re-~
versals, one because of his difficulty in perceiving the
orientation of the visual patterns and the other because

of his difficulty in perceiving the temporal ssquence of
sound patterns. Two children might have excessive conson-
ant errors and fail to associate the visual and auditory
symbols accurately, one owing to the lack of precision in
either auditory discrimination or articulation or both, and
the other owing to the lack of correct perception of spatial
pattern,

In 1934, Jastak/ reviewed literature on reversals
in reading patterns up to that date and stated that all
studies of reading difficulties in which analysis of error
had been attempted, pointed to the strephosymbolic error
pattern,

A year later, Davidsons, in describing the same type
of errors, reported a high incidence of both reversals and
inversions but stated that they tended to disappear during
the (rade I year with the "d-b", "q-p" and "b-d" reversals
being the last to go at about mental age seven years o

seven years, eleven months,

7Joaeph Jastak, "Interferences in Reading" in Psycho-
logical Bulletin, Vol. 31, No. 4, issue of April, 1934, p.244=272.

8Helen P, Davidson, "A Study of the Confusing Letters

B,D, P and Q" in Journal of Genetic Psychology, Vol. 47, No.2,
issue of Dccembarf”%??57—57_535%3537""x"—""gl
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She provided further analysis to show that iaver-
sions disappeared before reversals and that girls lost the
errors before boys. She ssemed to feel that reversals were
part of the genetic sequence of zrowth irn form perception
and perception in spatial position and therefore not i true
reading difficulty.

In 1937, Ortong, in perhaps his most complete re-
port on what he had called strephosymbolia, described the
various syndromes. Of developmental alexia, formerly called
word-blindneas, but renamed by him strephosymbclia, he said
that those suffering from this difficulty had the ability
to see the words normally but nad the astriking tendency to
distorted order in recall of the visual image of the WOrdlo.
He aduitted the presence of all the other staandard causes
of reading disabilivy, but said that when these groups wore
excluded there remained a group of considerable size which
showed no physical, mental or emotional abnormality until
gchool age was reached at which time these children could
not learn to read or spell and even had some difficulty in
writing due to the tendency to reverse the order and orien-

tation of letters,

I3amuel Torrey Orton, Reading, #riting and Speech
Problems in Children, New York, Norton, 1937, 200p.

101bid., p. 78-80.
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That there is no true blindnesa for words as
the older nomenclature would suggzest is clearly
emphasised by the fact that these children see the
word and will make an attempt to read it although
such an effort commonly does not bring correct
recognition, and this is still further brought
{nto relief by the fact that many of these non-
readers are able to eeR{ correctly words which
they cannot read (...)

In his own description of strephosymbolia, he said,

while the early cases of strephosymbolia and
those of more extreme severity often have learned
to read very little indeed, nevertheless an obser-
vation of the type of errors which they make in
attempting to read is instructive. In the begin-
ning we find a very wide range of letter confusions -
b's are mixed with h's; m, n and u are confused,
etc., Such confusion is present in practically all
children in the very beginmning but the more facile
readers quickly straighten them out and even the
reading disability cases, with a little teaching,
soon get most of the letters properly assoclate
with their names, with the notable exception of
those letters which are similar in form but reversed
in ‘orientation, that is b and d, and p and g. In
some of our more confused cases, difficulty has
been encountered in telling t from f, and a from
s. This will be more readily understood if the
Teprint of the lower case type of thess letters is
examined in the mirror, as this brings out iimilar-
ities which might escape us otherwise (...)12

Later, he continued,

In the poor readers, reversable words also
form a serious stumbling block; was and saw, on
and n¢, not and tom are inextricably mixed. There
is also a marked taendency to twist around a pair
of letters in a word, leading to a confusion be-
tween such words as fro and form, calm and ¢lam,
etc. Or oceasionally the reversal of one syllable
of a word occurs when garnigh is read ratnish, or
there may be a reversed assambly of the two syllables

1ltvid,, p. 78.
121p14., p. 7879,
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of a word, each ¢f which huas Leen pead in the
proper direction, as when re st 13 read as ast-
One str4klng fact about “his reveraal ten-
encw is its instability. Tho lettar b is some-
times b ard sometimes d; was oncountered several
times In the same paragraph may come back as either
was or saw with no consistency. As the child
grows older and progresses somewhat in his ability
to solve these puzsles of direction, auu especially
when he begins to make use of the context to de-
teriiine his choices between two possibilitles, the
use of three and four-letter nonsense syllables
will frequently amcover a tendency Lo raversals
which has to a considerab%g extent disappeared
from fawillar words {(...)

He thuen went on Lo uescirive the reversals in writing
and sometimes in arithaetic, such as sayling 1< for 21, or
the difficulty with the direction vo be followed in carrying
when 2dding, or in borrowing when subsracting. The greatest
difficulty, according to ortonlh was in spelling. «ith
very severe cases or with moderate but untreated ones, alilmost
no progress was made in reading or spelling which could be
measured by standardized tests during the rirst two or three
years. Those who had had some treatment learned to read
or recognize words before they were able to reproduce them.
However, in a few children with unusual rote memory, oral
rote spelling enabled reproduction of a large part of one
grade's spelling but these children had forgotten the words

of the previous grade.

L1pia., p. 80.
lhtpig., p. 85,
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In extremely severe cases of what Orton had named
strephosymbolia, the visual recall of the details of a word
was 80 defec¢tive that unless the child had been taught the
phonetic valuss of the letters he could not spell at all
and his attempts produced most bizarre results,l?

Orton also stated that some of the children who
suffered the described handicap had considerable trouble in
learning to print or write while others learned to do so
with comparative eaac.lé

In 1941, wWile and Davisl? reported that 72 out of
100 problem cases at Mt. Sinal clinic revealed reversals,
transpositions and confusions in writing letters and numbers,
in oral and written spelling, in reading aloud, in solving
problems and in performing computations,

One of the first authors to give a detailed account
and some appraisal of a methodology for use with problem
readers was Fernald18 in 1943. In her section on diagnosis
she listed frequent occurence of inversions, reversals and

confusions of symbols., She gave as examples on for no,

151bid., p. 87.
161p1d., p. 89.

171,8.Wile and Rose Davis, "A Study of Failures on
the Stanford Binet in Relation to Behaviour and School Prob-

lems" in %o_u_xf'nag, oi Educgtignal Psychology, Vol. 32, No. &,
issue of Appril, s Do - .

18grace M. Fernald, Remedial Techniques in Basic
School Subjsgts, New York, NeGraw- R y P. 83-92.
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wag for gaw, oh for no, now for how, ate for eat, who for
how, so for as, bump for pump, bay for day, puppie for
puddle and pird for bird.

In 1950, an article by Ilg and Amealg, which presen-
ted a gradient of reading %Yehaviour from fifteen months to
nine years, repeated the findings of Davidson,showing that
reversals were normal when the child began his reading
readiness programme at five and one half years, but that
these reversals gradually disappeared until they were gone
at about the age of nine years., The authors said that this
included both letter reversals and reversals of order in
words and phrases.

The following year, Kannedyzo reported from her
gtudy similar results. She said that such errors were common
at Kindgergarten level but decreased rapidly during Grade 1
and disappeared by the end of Grade II. She suggested that
this was a natural developmental sequence but she did not
rule out exceptionally difficult casea which did not follow
the normal pattern,

From this list of references to mentions in the
literature of reversal patterns it can be seen that a speci.

fic reading difficulty has been the object of observation

19Frances L. Ilg and Louise Bates Ames, "Dovslogmnntal
Trends in Raading Behaviour® in Journal of Genetic Psycho s
Vol. 76, No. 2, issue of June, 1950, p. g§i-312.

2°Kalcn Kennedy, "Reversals, Reversals, Reversals!”
in Journal of Experimental Education, Vol. 23, No. 2, issue

of December, 1954, p. 101-170.
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for more than twenty-five years. The descriptions that
have besn reported by various authors following their obser-
vations can be roughly classed into four groups.

In the first group are authors like Burt, Monroe
and Fernald who describe inversions, reversals and confusions,
ommissions, additions and substitutions of letters as con-
fused perceptions of letters and words. In the second group
is Orton. Besides coining the term "strephosymbolia", he
described the symptoms as reversals and inversions in memory
of perceived letters and words. The members of the Orton

Societyzl

have continued since his death to put forward
this description.

Without stating definitely whether the reversals
occur in perception or in memory, the members of the third
group, of whom examples are Davidson, Ilg and Ames, and
Kennedy, have described the difficulty as a step in the
developaental sequence, They have attributed no special
importance to these errors in the total picture of faulty
word recognition and feel that they usually disappear quite

naturally by the age of eight or nine years. Even 0rton22

2l1n 1949, after Orton's death, a group of his former
colleagues formed the Orton Society with Mrs. Orton as the

leader. The purpose of the group was to continue the in-
fluence of his contribution. At annual meetings the various
syndromes of the language difficulties delineated in his

writings are discussed and meth _
ficulties are reported. ode for dealing with the dif

223amuel Torrey Orton,

Readi [
Problems in Children, New York, ﬂortgn, %5%%? p.%g? Specch
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admitted that the child begins to sort out reversals as
he grows older,

A fourth group comprises most of the prominent
authors onreading problems who admit that the reversal
difficulty exists but do not consider it as a specific
reading problem but rather as one of the many symptoms of
the poor reader. Robinson23, writing in 1946, stated that
the various theories about reversals had never been proven
and that confusions of this type were just one of the many
aspects to be studied in the case of the problem reader.

It is not the purpose of this report to accept or
deny any one of these deascriptions. All or none of them
could be accurate. All four could be descriptions of dif-
ferent degrees of the same difficulty. The description of
the observable symptoms is but the beginning of the under-
standing of the nature of the specific reading disability
being studied and therefore it is now necessary to proceed
more deeply into the matter and to examine the various

theories which have been put forward as to what is the
cause of the difficulty.

23Helen Mansfield Robinson, why Pupiles Fail in Reading,
Chicago, -University of Chicago Press, 1945, p.xii-249.
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3, Theories on Causation

a) Maldevelopment or Destruction of Visual Memory
Centres. - The earliest theories about the cause of the
spacific reading difficulty under discussion were presented
in the time when the term "congenital word blindness" was
still in common usage. One of the first to attempt an ex-
planation was Hinshelwoodzh. He said that the reading dis-
ability was caused by destruction or maldevelopment of the
visual memory centres which he located in areas of the left
cerebral hemisphere. The existence of separate centres for
words, letters, figures and notes was assumed by Hinshelwood,
For some time this theory was accepted by many and the rea-
son given for the greater frequency of word blindness among
boys was that boys had larger heads at birth and therefore
were more likely to suffer brain damage during labour,

» similar theory of incapacity of visual centres
was advanced by Ranschburg?’ in 1928, He said that while
the structure of the brain remained intact, the visual
centres for words suffered a lack of blood and therefore

oxygen and were thus Incapacitated.

2"’J. Hinshelwood, Congenital word-Blindness, London,
LOWil, 1917; po ix"lla.

25?. Ranschburg, Die lLese und Schreibstnungen de
Kinesalters, Halle, C, Marhold, 1928, 31 p.
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A few other theories which received only ninor re-
cognition included suggestions of weakening of the excitabil-~
ity of nervous tissue, psychological exhaustion of the
nervous system, retarded development of connecting fibres
between visual and auditory centres, and defect of the
synapses linking neurons of closely associated nerve centres.<26

Of course the general criticism againat the theories
in this category of maldevelopment or destruction of visual
menory centres was the criticism againat the concept of pre-
formed centrea. Alsc there was little likelihcod that ex-
actly the same deficiency or destruction in exactly the
same areas would take place in 8o many cases. As a substitute
theory there grew up the opinion that the non~reader or the
handicapped reader was a type of mental defficient or a
victim of some kind of mental disease,

Another kind of theory which received some notice
during the early period of study was that of Bronner®7, He
suggested that reading ability varied as a unitary tralt to
fit the curve of probability. But it is very difficult to
think of reading as a single skill which could be separated
from all other abilities particularly other communication
skills,

2640l0ph Jastak, "Interferences in Reading".

27A.F.Bronner, The Psychology of 3pecial Abilities
4 abilities, Boston, Little, Brown anﬁ Company, 1517,
Pe 15e
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b) Mixed Cerebral Dominance. - From the very be-
ginning of the investigation it had been noticed that many
children :who appeared to suffer from the specific reading
disability were either left-handed or ambidextrous. It was
only to be expected that attempts would be made to link the
diffieulty with sidedness either of the organs of reading
and writing or with the activities of the nervous system con-
nected with them.

One of.the first authors to do so was Samuel Orten
and his theories .of mixed cerebral dominance and similar
theories of others who came after him are the subject of
the next group of suggested explanations of the reversal
difficulty.

Ortonzg published several articles in the late twen-
ties in which he attributed reading difficulty to differsnces

285.1.0rton, "Specific Reading Disability - Strepho-
symbolia™ in the Journal of the American Medical Association,
vclo 90, Pﬂl’t 2. I;ﬁag pc I6§§"I§§§o

» "A Physiological Theory of Reading Disability
and Stuttering In Children" in the New England Journal of

Medicime, Vol. 199, 1928, p.1046-1032,

"An Impediment to Learning to Read -~ A
Neurological Expianation of Reading Disabigﬁty" in School and
86cig§! 9, 701-, 23, 1928, po 286.2900

» "The Three Levels of Cortical Elaboration
in RelatTon to Certain Psychiatric Symptoms™ in the American

Jourm 1 P5 chiatry, Vol. 8, No. 4, iesue of January, 1928-
s P - i

» "The Keurological Basis of Elementary kdu-

cation” . In, the Archives of Neurology and Psychiatry, Vol. 21,

no, 3, issue of March, 1929, p, 641-647.
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in the funetional organization of the visual memory centres
of the two cerebral hemispheres. He said that there were
three levels of cortical elaboration., The perceptive level,
he said, controlled awareness of external stimuli; the re-
cognitive level controlled the recognition of objects; the
highest or associative level controlled the communicative
skills of speach, reading and writing. while at the two
lower levels the activity of doth hemispheres was involved,
he said, at the associative level, the oneness of impressions
was achieved by hemispheric dominance rather than by the
fusion of two images. He argued that the physi ological
habit of dominance was for the most part predeterained by
heredity. The large majority of people, according to him,
were dominant in the left cerebral hemisphere, opposite to
the right dominant hand. The dominance of the right hemis-
phere as of the left hand was, according to him, a sex-linked
trait,

Orton did not mean that only one hemisphere was used,
but rather that both sides of the brain were activated. How-
ever, the engrams of one side were the mirror images of those
on the other side. Under normal circumstances, only the emgrams
of the dominant side were operative in reading. He then went
on to postulate that interferences in reading were cauased by
the failure to establish complete dominance so that there were

interferences by the mirrored engrams of the supposedly non-

dominant side.
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Although he received a great deal of c¢riticlss, par-
tisularly for his vertical theory of neuro-faculty arrange-
ment, for more than ten years Orton went on developing and
modifying to but & small extent his theory. In 1937, he
said, while attempting to compare his cases of strephosym-
bolia to cases of asphasia due to injury,

A second interesting fact and one which seems
to be of major meaning to us in understanding lang-
uage disorders of children is that one side of the
brain is all 1ngortant in the language process and
the other side 1s either useless or unused. So
striking is this that we know that a very smxall area
of destruction in an appropriate area of the controlle-
ing or dominant hemisphere of the brain will give
rise to extensive loss of speech or reading while
an equal area of destruction in exactly the same
part of the non-dominant or subjugate hemisphere
will be followed by no language disorder whatsoever
and indeed will give no recognizable symptoms. This
concentration of the whole control of speech, read-
ing and writing in one half of the brain bears an
intimate relation to the develoggent of unilateral
manual akill in the individual.

Orton then went on to describe the asphasias which
oceurred when there was an injury to the dominant hemisphere
in she various areas. Alexia or acquired word blindness he
said was a "highly selective loss of the capacity to recog-
nize at a glance constellations of printed or written letters

which before the injury carried with them specific meaning."30

29
Children, p. 27. '

301p2d., . 37.

Reading, writing and upeech Problems in
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Auditory asphasia or the loass of ability to understand the
spoken word although it is still heard, motor agraphia or
loss of the ability to copy writing, motor asphasia or loss
of aspeech, and apraxia or irnability to carry out skilled
acts, were discusssd, Following thease discussions of losses
due to injury he went on to show the aimilarity of thess
acquired difficulties to the congenital difficulties in
learning which he had observed in some children,

A discussion of laterality was presented also. He
argued that the infant at birth had no unilateral superior-
ity but had an inherited tendency to one side or the other,
Training and secial pressures added to inherited tendency
gradually formed unilateral habits. He believed that through
the centuries the human race had developed motor intergrades
in which there was a mixture of tendencies to both sides,
but in the use of the eyes, the hand ard the foot there was
usua lly a greater preference, strength and dexterity in one
side,

Oreealarzuod that it was the result of lack of com-
plete one-sided dominance or of confuaion of dominance in
the ceresbral hemispheres that caused the reversals problems

that he described. while he could offer no proof that dominance

.311bid., p. 152-153,
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of one side or lack of dominance was passed on in hsredity,
he suspectad that it was the case. He felt that the symp-
toms that he described were so much like acquired asphasias
that they could be called developmsntal asphasiaa,

His description of reading problems has alrseady been
glven, On developmental word deafness, he said,

Naturally, since the syndromes of developmental
word blindness and developmental word deafness are
30 ¢losely comparable in every respect, we are led
to look for reversals in the order of speech sounds
in cases of tne latter condition and a few such dis-
tortions have been observed as when a child used the
word naf for fan, for example. Reversed order of
parts of the sounds in a word as in emeny for_enemy
and promerad for promenade is somewhat more commen
as is the trangposition of the two parts of paired
or assoclated words as when "cuff buttons™ is re-
called for "button cuffs” (...) Usually the first
few sounds are given correctly while those towards
the end are distorted in order or slurred or omitted.
(vse) #hile these children show many errors of a
wide varisty of kinds it is clear that their diffi-
culty is not in hearing and not in the speech mechan-
ism but in the recalling of words previously heard,
for the purpose of recognizing them when heard again
or for use in speech, and that one of the outstanding
obstacles to such recall is remembering all of the
so:ndgzin a word and these sounds in their proper
order-’~<,

Before hne offered his neurological interpretation of
the disorders with which he had been dealing he offered a
word of caution that no general formula could be found which
would be generally applicable to all the syndromes discussed,

but in fact he did find ome common factor in the whole group

321pid., p. 146-148,



THE BACKGROUND OF THE PROBLEM 29

of the six language difficulties which he discussed’?, He
identified this disability as the difficulty in repicturing
or rebuilding in the order cf presentation, sequences of
letters, sounds or units of movement,

Of the reading and spelling difficulty syndrome he
said,

The reading disability cases are sufficiently
advanced intellectually when they encounter their
trouble so that they can be very intensively studied
and it is clear that this disorder is not one of
sensory perception but of memory. By a variety of
tests it is possible to show that these children
see the word that they are attempting to read cor-
rectly, but that the record left by the previous
exposure to the same word is not sufficiently clear
to suffice for its recognition, as in reading, agﬂ
still less for its reproduction, as in spelling,

Of writing disability he said that “the chief ob-
stacle in cases of writing disability is the formation of
the sequence of letters by which a word is constructed."35
Similarly he gave explanations involving sequence and direc-
tion for the cases of auditory and speech difficulties,
ineluding stuttering, and for the cases of motor confusion.

He summed up his cass for developmental alexia
and at the same time for the five other so-called develop-

mental asphasias with which he dealt, as follows:

331bid., p. 143,
341bid., p.145-146.
351pid., p. 146.
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_ . .Studies of laterality in the cases of devel-
opmental alexia have shown a very considerable
number of crossed patierns between handedness and
eyedness, as well as other forms of motor inter-
.grading, but this is by no means without exception
and we have encountered extreme cases of the read-
ing disability in children who were completely
left-sided. Manual dexterity is variable in the
group but often ia quite hi l{ developed. This

is also true of general athletic skill and we find
no motor mroblems consistently associated with the
reading disability., Since developmental alexia

is primarily a difficulty in recognition, and hence
falls in the category of sensory disorders, the
problem of the child's handedness is of no impor-
tance from the standpoint of re-training unless
there is co-existent writing disability, speech
defect, or apraxia. The presence among the read-
ing disability cases, however, of large numbers

of children who show mixed or crossed motor patterns
is considered suggestive evidence that as a group
they belong among the intergrades, and this ia
borne out by the fact that the family history in

by far the greater number of cases shows the pres-
ence of left-handedness in the stock and very often
language disorders of one aorgéor another in other
members of the family as well’V,

S8amuel Orton presented perhaps the largest volume of

theory on the causes of directional problems in reading.

Unfortunately his works were never well accepted in the psy-

chological or educational worlds and only partially approved

in neurological society. There have been many criticisms.

Important among these have been, first, the disagreement with

his physieal locating of a hierarchy of intellectual and sen-

sational faculties, and, secondly, the lack of valid and

361v44., p. 90-91.
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reliable experimental data to substantiate his theories,
A third criticism has been made of his tendency, whether
intentional or not, to group together a very large propor-
tion of reading, spelling, speech, auditory, writing and
motor problems under one explanation. Other authors have
felt that there was no such simple explanation for so much,
However he has left fairly accurate descriptions of
six different educational handicaps. To review briefly,
they are, first, developmental alexia which he called strepho-
symbolia, secondly, developmental agraphia or reversals and
awkwardness in handwriting, thirdly, developmental motor
aphasia or motor speech delay, fourthly, developmental word
deafneas or inaccuracies in understanding and repeating lang-
uage, fifthly, developmental apraxia or abnormal clumsiness,
and lastly stuttering in childhood.
Pollowing Orton came other authors, some of whom
advanced theories identical or similar to his, and others
who completely opposed him. His theory was more or less

accepted by Vernon37 in 1931, and Eames38 reporting on the

- 37u.D. Vernon, An_Experimental Study of Reading,
Cambridge University Preas, » Pe XVv=190,
33Thomna Harrison Eamesi "The Ocular Condition of

350 Poor Readers" in the Jou of Educational Research,
Vol. 32, Fo. 1, issue of September, I§§§, p. 10-16,
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ocular dominance of 350 poor readers in 1938 showed that at
least one quarter were crossed, that is had dominant left
eye and dominant right hand.

¢) Crossed Dominance. - Monroe3? in 1932 offered
her explanation of the relationship between reading disabil-
ity and hand and eye preference. while presenting a theory
of mixed dominance, there was emphasis on the mixed direc-
tion of motor responses and crossed dominance rather than
on lack of dominance in the central nervous system. She
said,

A simple explanation of the relationship be-
tween reading disability and hand-and-eye preference
is presented on the basis of the proposition that
space perception is developed and co-ordinated
through motor responses, We attribute to visual
objects the spatial characteristics of near, far
up, down, right, left, etc., through adaptive bodily
movements. Among the directional movements towards
visual objeets there are ocular movements as the
eye adjusts to the various parts of the visual pat-
tern, and manual movements as the hand manipulates
the object. A child whose ocular and manual move-
ments are inconsistent in preferred direction may
have some difficulty in developing spatial organiza-
tion which contributes consistently the meaning of
"right” and "left" to the visual pattern, Children
who are left eyed may also encounter difficulty in
ad justing to the conventional eye-movements of read-
ing. Similarly, children who are left-handed may
encounter difficulty in adjusting to the conventional
manual movements of writing, The effects of ocular
and manual preferences on reading may vary for differ-
‘ent individuals. In some cases there may be no

3%Marion Monroe, Children #ho Cannot fead, Chicago
University of Chicago P?esa, 1532, p. xvi-201, ’ ’



THE BACKGROUND OF THE PROBLEM 33

observable effact as shown by cases of good read-
ers who are left-eyed or right-handed and left-
eyed. In other cases the effect may be observable
in the slow rate of reading rather than in rever-
sals, mirror reading or mirror-writing. There are,
moreover, a number of other factors which may pro-
duce the same manifestations in reading. Reversals
may be associated with confused auditory patterns
or with the lack of precision in motor control.
Children of superior intelligence may make superior
scores in mirror-reading and mirror-writing because
they can intelligently transpose sequence and quickly
adapt to new organizations of responses. The re-
lationship between hand-and-eye preferences may be
obacured because of these many variablea. PFurther
controlled experimentation is nzadad to disclose
the nature of the relationship.

It is interesting to note that Monroe also saw a
linkage between reading disability of the reversals type
and confused auditory patterns and poor motor control although
she did not integrate all three into a theory of mixed domin-
ance a8 the sole cause, In general her arguments were aimed
at the observable level of performance and she avoided dis-
cussion of the cerebral implications.

A good description of the variety of problems en-
countered by the individual with reversal difficulties was
given by her. She listod“l confused directional preference
which impedes the discrimination of orientation of pattern,
difficulty in the discrimination of complex patterns, difficul-
ty in the discrimination of the temporal sequence of speech
sounds with the directional sequence of printed words,

401bid., p. 90-91.
klivid., p. 126-129,
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difficulty in motor precision of eye movements and failure
to observe that reading has a definite directional sequence,
In 1943, Fernald*? published a report of the results
of training, by a kinesthetic method, cases of reading dis-
ability. She listed many problems of inversions and rever-
sals, of wmirror writing and mirror reading, but she ssemed
to dispute the importance of these symptoms as reading dis-
ability by pointing out how easily they were cured in her
clinic. She mentioned the Ortonian theory but seriously quest-
ioned it as an sxplanation saying that Orton was using the
nane "strephosymbolia®™ as an explanation rather than as what
it really was, a new name for an old conditionk3, However,
in its place she offered her own theory which was essentially
similar to Orton's, certainly more similar than that of Monroe,
She said,
It would seem that there must be some fundament-
al traits that explain the failure on the part of the
intelligent individual to develop the brain condi-
tion, whatever it may be, that is necessary for learn-
ing in connection with quite limited subject matter,
The fact that we find normal or superior learn-
ing rate with complete success as the end results
in 62 cases of total disability that we have studied

seems to indicate some specific peculiarity of brain
structure and function in the case of these individuals.

b2grace M. Pernald, Remedial Techniques in Basic
Sehool Subiects.

W31bid., p. 157-178,



PHE BACKGROUND OF THE PROBLEM 35

The fact that our experimentvs with first-grade
children show that a certain percentage of them
learn best by some kinesthetic method seems to
us further evidence oszome fundamental differ-
ence in brain function’®,

However, that this fundamental difference in brain
function was caused by conflicting eye and hand dominance
she discounted, arguing thus:

That non-corresponding eye and hand domin-
ance is not a prime cause of reading disability
seems to be indicated by the following facts:

1, Corresponding eye and hand dominance is found
in many of our cases of extreme disability (...}
The cases of matched eye and hand dominance re-
semble the cases in which the dominance is not
matched, are as serious in their deficiency,
learn by the same methods, and are as successful
in the final outcome,

2. In the cases of unmatched eye and hand domin-
ance, the dominance is not changed as a result
of the remedial work. The subject with unmatched
eye and hand dominance learns to read in an en-
tirely normal manner with eye and hand dominance
still oppesite.

3. A very large number of individuals who have
never had the slightest reading disability, many
with distinctly suneriof skill, have unmatched
eye and hand dominance, 5

This 1list of objections to theories of unmatched eye
and hand dominance is not contrary to Orton who had reported
exactly the same observations. He had suggested only that
the percentage of individuals with mixed dominance was higher
in the group of reading disabilities than in the normal
group. Orton also said that motor intergrading did not

bbIbid., p. 159-160.
451bid., p. 160-161,
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necessarily show up in hand or eye preference but the con-
fusion could exist at the neurclogical level. Even the work
of Monroe is not challenged. Although Monroe's theory hinged
on the motor implications of mixed dominance rather than on
the cerebral confusion, she had never claimed that training
to read would change the dominance patterns of the children
but rather that they would learn to read in spite of them,

Fernald*®

went on to suggest, as Orton did, that
the symptoms were similar to those of alexia due te injury,
In the following year Schilder47 presented the re-
sults of a study with a small group of seven children, six
boys and one girl, at the Bellevue Hospital, He tested these
cases of reading difficulties with letters, numbers, words,
sentences and pictures in various orientations. He found
that the printed letters of the alphabet were well recognized
with the mistakes similar to the reversals and inversions
described by Orton. There were more mistakes when the let-
ters were in words than when they were single. The same

letter mistakes were made in spontaneous writing and in

dictation., There were fewer mistakes with numbers, &nd

Wé1bid,, p. 163-164.
47 paul Schilder, "Congenital Alexia and its Relation

to Optic Perception” in the Journal of Genetic Psychology
Vel. 65, Ko. 1, issue of September, 194h4, p. 55-3§ ’
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four digit numbers were recognised correctly while four
letter words were not. Picture recognition, optic perception
of movements and their direction and differentiation be-
tween right ard left were excellsnt.

Although it was difficult to generalize with so few
cases, the author stated that while Orton may have besen cor-
rect he was incomplate. Schilder sald that there sesmed to
exist a primary difficulty in optic perception which he
called imagiration. He also saw a nrimary disturbance con-
cerning sound structure in written words. The suggestion
made dy Schilder was one of disintegration between right
and left impulseas. He stated that there were sufficient
hints in the so-called optic mistakes and in the inability
to eco-ordinate single sounds in the whole word, and to
differentiate the whole word into the single sounds, to
suggest a primary inability and insufficiency of centres,

In gumming up his conclusions, he said,

The basgic difficulty in congenital reading dis-

ability is the difficulty to differentiate the spo-

ken word into its sounds and to put together the sounds
of a wordy (...) Two other independent difficulties
may be present - mirror mistakes and trouble in the
optic perception of letters. There are no troubles

in other optic perceptions. we deal with an ésolatod
trouble in the gnostic-intellectual function®S,

Opposing these few writers who have more or less de-
fended Orton's theories are a great number of leaders in the

field of reading difficulties who have scriously questioned

L8yvid., p. 87.
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his explanations. Durroll“9, writing in 1940, discounted

the importance of the reversal tendency and mixed lateral-
ity as factors in retarded reading, Spache50 also completely
denied that laterality, handedness, eye-hand dominance, cer-
ebral dominance, reversals, poor motor co-ordination, poor
auditory or visual memory span were true causes of reading
difficulty. He did not give any other specific explanations
except physical impairment, lack of development and improper
and inadequate training.

Oatessl who has been greatly concerned with primary
reading difficulties said that Orton's theory was purely spec-
ulative and did not agree with neurological findings. Biair-?
placed little importance on left-handedness or mixed eye-hand
dominance.

Many studiea have been done in which the character-

istics of retarded readers have been compared with those of

49ponald B. Durrell, Improvement in Basic Headi
Abilities, Yongers-on-Hudson, #orld Book, 1940, D. 283.

5°George D. Spache, "Factors #hich Produce Defective
Reading” as reported by Helen M. Robinson in "Prevention and

correction of reading Difficulties” in Education, Vol. 77,
No. 9, issue of May, 1957, p. 541-545,

Slyrthur I. Gates, The Improvement of Heading, New
York, MacMillan, 1939, p. 140-172.

5231enn Myers Blair, Diagnostic and Remedial Teaching,
New York, MaeMillan, 1956, p. 61-65,
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reading achievers. Such a study was that of Smith?3 in 1950,
3he fourd no significant relationship between poor reading
and change of handedness, preference of eye, of foot, of
hand, of ear, or of combinations of preferencs. Kendallsh
in 1948 found no significant relationship either. witty’?,
in 1936, examined the relationship of eye and hand preferences,
mixed dominance and eye difficulties and found little if any
relationship between reversal errors and mixed eye-hand dom-
inance although he admitted that poor readers did make more
reversals. All these writers, although they found the speci-
fic difficulty of reversals and inversions did exist, either
preferred to offer no explanation, or to make these symptoms
part of the syndrome of general reading inefficiency and to
offer other more all-inclusive reasons. There was also a
marked tendency to confuse mixed dominance or indecisiveness
of laterality with crossed dominance or opposite eye and

hand preference. This confusion exists all the way through
the literature,

53Linda ¢. Smith, "A Study of lLaterality Characterist-
ics of Retarded HReaders and Reading Achievers” in the Journa%o

of %xgar%mantal Education, Vol. 18, Mo. 4, issue of June, ’
P. -

.

Shparvara S. Kendall, "A Note on the Relation:of Re-
tardation in Reading to Performance on Memory for Demigns“ 6
’ O. )

Test” in the Journa% of Educgtional Psychology, Vol. 3
issue of October, 1948, p. - .

35paul A. Witty and David Kopel, "Sinistral and Mixed
Manual-Ocular Behavious in Reading Disability" in the Journal

of Educatignala?azcholagz, Vol. 27, No. 2, issue of February,
y Po - ’



THE BACKGROUND OF THE PROBLEN 40

For example, Bond56 listed word recognition problems
and directional errors in his classification of reading
difficulties but did not admit Orton's theory. He said
that "there is, of course an excessive incidence of rever-
sals among certain reading disability cases, but these have
been better explained in other ways."57 Later in his book
he gave his own explanation and treatment 8 for directional
confusion and his feelings seemed to summarize the feelings
of those who did not accept the neurclogical or muscular
explanations. Bond argued that until the child came to
school he had little or no practise using the left-to-right
sequence and that if this practise was lacking or insufficient
in reading-readiness training or in the early reading period,
the child might suffer directional confusion not only in
the left-to-right line sequence but in attack on words. He
said that some children were slower than others in gaining
this concept and skill,

Other suggestions advanced by Bond about the causes
of reversal difficulties in word recognition were visual de-

fecte necessitating numerous fixations on the same part of

56Guy L. Bond and Miles A. Tinker, Reading Difficul-
ties, Their Diagnosis and Correction, New York, Appleton-
Century-Crofts, 1937, p. 148-149.,

57Ivid., p. 99.

58Ibid., p. 303-322.



THE BACKGROUND OF THE PROBLEM bl

the word, too great vocabulary burden, poor discrimination
of sound sequences, misplaced instructional emphasis on
word endings and over-use of phonetic analysis in the early
stages of learning to read,

Most of the other authors who have attempted to
give an explanation of confusion in word identification
have sugzested some or all of these reasons and have there-
fore included directional difficulty as only one of the
many possible errors since the above list of causes would
not necessarily make for only reversals and inversions,

Hildrethsg, in her report on handedness, admitted
the posesibility of a relationship between mixed dominance
and reading difficulty but felt that reports were too con-
flicting for a definite position to be taken., She made the
observations that higher relationships were fourd in clin-
ical studles than in reports of group studies and remarked
that this was due probably to the fact that only the most
severe cases were referred to clinics while the group
studies included children of all levels and types of read-
ing difficulties. Because of Hildreth's opinion that

handedness was more a result of training than of heredity,

5%ertrude Hildreth, "The Development and Training
of Hand Dominance” in the Jovrnal of Genetic Psychology,
Vol. 76, first half, issue of March, i§§6, p. 39-100 and
101-104.,
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she implied that reading difficulties possibly due to mixed
conditions could be prevented in the pre-school yoaraéo.

It would appear [rom the lists of theories and
studies presented here that opinions fall into two groups;
those who agree with Orton's neurological theory of mixed
dominance or at lsast accept it at the motor level, as
crossed dominance, as Monroe did, and those who completely
discount it. Those who reject it are inclined to consider
only purely palendromic reversals in totalling the incid-
ence of reversals, forgetting the much greater number of
errors which occur in pairs of twisted letters inside words,
They feel that reversal errors form but a small part of the
total errors made in word recognition and that therefore
this one relatively unimportant type of error does not merit
a theory of causality and a methodology of its own. They
endeavour to show that often there is little difference be-
tween the number of reversals made by mixed or crossed dom-
inance cases and others. However, Orton said that the
strephosymbolic syndrome often occurred in those who seem-
ingly were one-sided in skills,

Other critic¢ism levelled at Orton and his followers
is that they fail to take into sufficient account that fact

601pid., p. 103.
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that little children beginning reading naturally tend to
confuse and reverss symbols. But Orton &and others have in-
dicated, if not too clearly, that it is the continuance of
these errors that indicates a special difficulty. Lastly,
probably the most general criticism against the mixed domin-
ance and croessed dominance theorists is their tendency to
blame nearly all reading failure on this one cause. It is
true, particularly in the works of Orton, that the impression
is given that his theory is the one answer, but actually,

as will be shown later in this chapter in the discussion of
incidence, he estimated that strephosymbolia was the main
cause in only two per cent of children. On the other hand
those who discount the mixed dominance theories offer either
no alternative or merely those factors either subjective or
in the learning situation which are used to explain all diff-
iculties in word recognition, and those rare extreme cases,
in which marked reversal tendencies continue, are left un-
explained,

It i3 not in the province of this report to either
unreservedly accept or to deny any one theory and therefore,
for the purposes of this investigation, the possibility of
the mixed dominance theory being correct either at the neuro-

legical level or at least at the motor level, must be ac-

cepted, Weberdl auggested most of these arguments in 1944,

613.0.Web¢r, "Strephosymbolia and Reading Disability”

in the Journal of Abnormal and Social Psychology, Vol. 39,
No. 3, issue of Jﬁiy, 1944, p. 356-361,
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and in 1956 Proston62 entered a plea for a broader attack
than has been generally made on this problem of aixed dom-

inance. He said,

we believe, however, that easy disposition of
the neurological factor is not permissible., Our
review of 83 published reports of investigations
dealing with alexia and kindred problems, reveals
58 which supply data on the relation between read-
ing disability and neurclogical factors; data
from 10 of these 58 reports are incomclusive,.
Data from 17 of the reports indicate the probable
absence of any relationship between reading disabil-
ity and neurological factors. The majority of the
52 reports, on the other hand, or a total of 31
show a positive relationship. To be sure, not all
of this research is of equal quality, and in any
case one cannot establish truth by counting re-
search conclusions, pre and con., Nevertheless, it
is difficult to ignore the significance of any
factor, such as the neurological factor, when it
has been reported as operating by a number of re-
sponsible workers froam a variety of fields and
representing more or less andependent work in
seven different countrie36 .

d) Left Dominance. - At about the same time that
Orton was developing his theory of mixed cerebral doainance,
others, also observing the seeming relationship of reading
disability with handedness and eyedness, began to develop
a theory of left dominance as the cause of reversal tendesn-

cies. The works of this group are the subject matter of

62&alg§ C. Preston and J. wesley Scheyer, "The
Neurological Background of Nine Severely Retarded fAeaders"

in the Journal of Bducational Research, Vol. 49, No. 6,
issue of Peoruary, 1950, p. L55-459.

31bid., p. 456-457.
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the fourth large category of theories of causation. Walter
F. Dearborn® might be considered as the first and chief
exponent of this theory of motor tendency caused by left-
sidedness. A 1925 paper stated

In the cases studied by the writer, now about
twenty-five in number, at least a third have been
left-handed. This is, of course a somewhat larger
proportion than would be expected in a group of
otherwise normal or superior children such as thase
cases are. The way in which left-~handedness may
possibly operate as an initial handicap in reading,
just as it has shown to be in writing, is suggested
by the following observations. The outgoing move-
ment of the left hand is from the centre of the
body towards the left. The left-handed person,
possibly because he watches what his preferred hand
does and thus establishes the habit, may show a
preference for this same direction in his eye move-
ments. (...) In tachistoscopic experiments there
is a tendency for the left-handed to catch the end
letters of the word first, just as the ;ight-handed
commonly get the initial ietters first65,

In 1931, in a review of his experiments, Dearborn®6
said that he believed that left-handedness or the lack of
ocular or hand dominance were associated with or might be

the cause of reading disability because reading in English

6“Elizabeth E. Lord, Leonard Carmichael and walter
F. Dearborn, 3pecial Digabiiigias in Learning to Read an%
#rite, Cambridge, Graduate JSchool of Education, Harvard Univ-
ersity, 1925, p. 3.

651b1d., p. 3.

66alter F. Dearborn, "Ocular and Manual Dominance

in Dyslexia” in the Psychologieal Bulletin, Vol. 28, No. 9,
issue. of November, 1§§§, Pe 56:.
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required dextral sequence of eye movements and the conditions
mentioned made for uncertainty about the correct ordering of
word forms and resulted in the storing up in the mind of
faulty word images. Because these distorted images did not
agree with the phonetic sequence of words, prompt recognition
was difficult.

This theory also gained followers. In 1934, woody®7
reported on an experiment with pairs of right and left-handed
pupils from Grades I, II and 1III. The right-handers were
better in reproduction from memory but the number of rever-
sals were not significantly different except for the reproduc-
tion of capitals. However, Woody felt that left handedness
had some bearing on the problem and argued that the absence
of significant difference might be due to the fact that mixed
conditions had not been taken into account.

Experiments with poor readers sesmed to indicate that
superior readers excelled in the left visual field and that
inferior readers were better in the right visual field. Some

authors, such as Groslandés, inferred that left-eye dominance

67014 fford #oody, "The Effects of Handedness on Re-
versals in Reading" in the Journal of Educational Hesearch,
Yol. 27, No. 9, issue of May, L, P. 1662,

68H.R.Crosland, "Superior Elementary-School Readers
Contrasted with Inferior Readers in Letter Position, 'Range

of Attention' Scores" in the Journal of Educational Hesearch
Vol. 32, Ko. 6, issue of February, 1939, p. L10-L27.
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had something to do with inferior reading in the manner that
Dearborn had suggested: that is, that the left dominant
individual looked at sequence from right to left.

The largest study of hand dominance and the: problems
associated with it was made by Hildreth69. She argued that
eye dominance was an indicator of hand dominance and that
the latter was trainable in the early years. Much so-called
mixed dominance was then due to error in training. She sa1d70
that the hand was secondary and that the eye was primary in
writing and drawing and reading and that the better the eye-
hand co-ordination the more easily these skills were acquired.
According to Hildroth7l, left-handedness and eyedness were re-
lated to reading problems in several ways, Firstly, reading
was a perceptual process involving spatial orientation and
left-sidedness was confusing. Secondly, she believed left-
sidedness to be a cause of stuttering and reading was linked
with oral speech. Emotional problems concerned with forced
change of hand at school age might influence reading. Hild-
reth’? concluded that left-handedness was not in itself

69Gartrude Hildreth, "The Development and Training of
Hand Dominance”.

701bid., P. 57.
1pid., p. 77.
721b1d., p. 450-456.
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necessarily a cause but that it was a contributing factor in
some cases of reading difficulty,

The opposition to Dearborn's theory on left-sidedness
as a cause of reading difficulty came from almost the same
sources as the oppesition to Orton. Examples of this opposi-
tion are given here. Nitty73 found little if any relationship
between hand dominance and reading errors although he admitted
a possibility of more reversals. From his data, Qates /4
found nothing to indicate that problem readers had a con-
sistent tendency to left-handedness, and stated that Dear-
born's theory of normal muscular movement and direction was
inadequate to explain more than a few cases.

Similarly, FPernald wrote,

Handedness does not seem in itself to be a suffi-
cient cause of reading disability or even an important
one, There is no apparent difference in the type of
disability in the right- and left-handed cases. The
right-handed cases are just as extreme in every way
as the left-handed and ambidextrous cases. The two

latter groups learned as rapid%g and by the same meth-
ods as the right-handed group.

73paul a. witty and David Kopel, "Factors Associated
with the Eticlogy of Reading Disability" in the Journal of

Educatioua% Rzaoarch, Vol. 29, No. 6, issue of February,
y Pe - .

7“Arthur I Gates and Guy L. Bond, "Relationship of
Handedness, Eye-3ighting and Acuity Dominance to Reading" in

the Journal of Educational Psychology, Vol. 27, No. 6, issue
of September, 1936, p. K5U-ES§.

75Grace M. Fernald, Hemedial Techniques in Basic
School Subjeets, p. 162-163.
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Robinson76 mentioned Dearborn's theory and was ine
clined to discount it, Smith77, reporting on her experiment
in 1950, said that, using pupils from Grades II to V, she
found no significant relationship between poor reading and
preference of hand, of eye, of ear or of foot,.

Research studies like thoss of Kiﬂ;76 and Wolfe’9
found no special relationships between handedness and read-
ing disability.

Again writers are divided into two opposing camps in
considering the validity of Dearborn's theory. Followers of
Dearborn tend to disagree about whiech is the more important
in measuring left dominance, the eye or the hand. Dearborn
stated that the eye followed the habits of the hand while
Hildreth felt that the eye was primary and the hand secondary.
They fail to take into sufficient account changed handedness.
Thus many individuals counted as right-handed may have been
converted left-handers. There ia perhaps a tendency to over-

generalize about the causal relationship between left-handedness

76Helen Mansfield Robinson, why Pupils Fail in Reading,

77L1nda G, Smith "A Study of Laterality Characterist-
ics of Retarded Readers and Reading Achievers",

4 bac 7:3;pu;l A. Ki:k,M;A Stugy gf theiRelation of Ocu%ar
an ual Freference to Mirror Reading” in the Journal o

Genetic Psychology, Vol. 44, Ko. 1, issue of March, 193k,
Ps 192-205.

7914114an s, Wolfe, "Differential Factors in 3pecific
Reading Disability: Laterality of Punction” in the Journal of
Genetic Psychology, Vol. 58, No. 1, issue of March,I9LL, p.h&5=4b,
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and poor word recognition, although Hildreth did underline
the notion that left handedness did not always result in
reading disability but was a predispoaing factor in some
cases.

Opponents of the theory have tended to neglect changed
handedness too. It is possible that many pupils examined in
the third decade of this century were performing as right-
handers due to training but actually were converted left-
handers.

In the efforte of the opponents to disprove thetheory
they have looked for left-handedness or eyedness among cases
of all types of reading deficiency and have, of course, found
little relationship. If studies were available in which
only reversal difficulties were checked for left-sidedness,
the results might be more significant,

As before, it is not the purpose of this report to
disprove or prove theories. For this research, the possibil-
ity of left-handedness or eyedness being one of the causes
of reversal tendencles in some cases is accepted.

@) Delayed Development in Spatial Orientation. -

For the fifth group of theories, the way was pointed by wech-
sler.in 1937. He questioned the meaning of reversal in terms
of orientation, mentloning not only the rotation but also

the plane and angular distance involved.
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In the studies up to the present most authors
have asgsumed that the rotation occurs primarily
around one of the axes, namely, the vertical axis,
At least, this is the implication of thelir predom-
inant preocccupation with mirror-writing and so-
called sinistro-dextral inversions. Actually the
rotation may take place in any one of the three
spatial planes, giving rise to inversions about the
horizontal and depth axos as well as about the ver-
tical axis. 1In any case the analysis of different
"reversal® errors show that in order to explain
them intelligibly we must have recourse to a ro-
tation not only about one or two but about all the
three axes, and sometimes to a combination of two
of them. Thus, to use some of the familiar examples
again: b = d when rotated about its vertical axis;
u = n when u is rotated about its horizontal axis;
N = Z when rotated about itas depth axis.,

But sometimes an identical reversal may be
achieved through different axial rotations. Thus
one may account for the common b = q "error" either
as a clockwise 1800 rotation about the depth axis
or by a double rotation, tius; first about its hore
izontal axis which gives b= p, then again about 80
its vertical axis which gives the required q (...)

Realizing that correct orientation in space was a
part of perceptual development ordinarily reached during
the pre-school years, authors began to suggest that rever-
sal difficulties were due to persistence of infantile space
orientation or lack of adequate perceptual maturity. One

81

reporter, Mintz —, who was working on the reading problems

aenavid wechsler and hyrtle I. Bignatelli, "Reversal
Errors in Reading: Phenomena of Axial Orientation” in the

Journal of ggucational Peychology, Vol. 28, lLo. 3, issue
of March, 7, p. 217.

BlAlexandar Kintz, "Heversals and Lateral Preferences
in a Group of Intellectually Subnormal Boys" in the Journal

of Educati Psychology, Vol. 37, No. 8, issue of November,
,Po - (]
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of the feeble-minded, tried to link their tendencies to
reversals to mixed dominance but, finding no such relatione
ship, suggested that the reversals were caused by infantile
space orientation in those subjects whose mental function-
ing was considerably behind their chronological ages,

In 1953, Colomansz, who had been working with read-
ing disability cases of all ages, but mostly under thirteen
years, found them to be retarded almost & year in perceptual
development as compared to their peers who had no reading
problems. He suggested that perceptuzl retardation was cum=-
ulative and that 1t was a significant factor in reading dis-
ability. There was a possible value, he said, in training
perceptual differentlation as a systematic treatment for
reading difficulty.

Speaking to the COrton Society in 1951, Bender83,
while agreeing with Orton that mixed condition of laterality

82James C. Coleman, "Perceptual Retardation in Read-

ing Disability Cases" in the Journal of Educationsl Psychol-
ogy, Vol. 44, No, 8, issue of December, 1953, p. 557-5%3.

83Lauretta Bender, "Research Studies From Bellevue
Hospital on Specific Reading Disabilities" (Resume) in the

Bulletin of the Orton Society, Vol. 1, issue of June, 1951,
P. had X}
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might constitute a reading handicap, nevertheless indicated
that she believed that the strephosymbolic syndrome wag not
80 much 3 confusion caused by two opposing engrams as due
to a dsvelopmental lag in perception in space.

Thig group of opinions on the cause of the reversal
difficulty, hinges on perceptual immaturity and in this way
is linked to the next group which discounts reversals as a
primary reading problem stating that they are to be accepted
as part of the genetic sequence, and, as in any ability which
follows a developmental scale, extremes may occasionally be
expected.

The firast to z2uggest that reading with a gradual
reduction of errors was a developmental phenomena was Lund84.
Two years later, in 1934, pavidson85 published the first of
a series of studies on reversals. She worked with Kinder-
garten and Grade I pupils and reported that more boys than
girls made reversal errors and that all Kindergarten pupils
had a significantly large percentage of reversals in letter
forms and in words. She found a distinct decrease in rever-

sal errors with increasing chronological age and mental age.

8hyp y, Lund, "The Dependency of Eye-Hand Coordinations
Upon Eye Dominance” in the American Jourpal of Pasychology,
Vol. L4k, Y¥o. 4, issue of October, 1932, p. /56-762.

85Helen P. Davidson, "A Study of Reversals in Young

Children in the Jo of Uenetic Psychology, Vol. 45, No. 2,
igsue of December, 4, p. -
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This inclusion of mental age is somewhat confusing because
higher mental age does not mean just greater ability, but
also implies, if not more schooling, at least more reading
practice.

Davidson mentioned the theories of both Orton and
Dearborn and condeumned them Loth as inadequate because she
said that they dealt with only severe cases, donroe was crit-
icized too because her contrel group had somewhat higher ine-
telligence than her experimental group.

The following year, Davidson86

publisi:ed another re-
port describing the results of an sexperiment in which a
letter perception test of the cancellation type had been
given to pupils of Kindergarten and Grade I classes. The
author reported that while a larger percentage of Kindergarten
pupils had been confused by the letters b, d, p and q, there
were still many Grade I pupils who exhibited the sawe con-
fusion, 3he pointed out that the errors were both of rever-
sal and inversion and again sugpgested a genetic theory of
perception and perception of spatial position,

wilson and Flaming87 also studied primary pupils and

reported in 1938 that there were no correlations between

86

P and Q" y "A Study of the Confusing Letters, B, D,
an .

37Frank_?. Wilson and Cecile white Fleming, "Reversals
in Reading and writing Made by Pupils in the Kindergarten and

Primary Grades" in the Journal of Genetic Psychology, Vol. 533,
No. 1, issue of September, i§§7, p. 3-31, yeaos
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visual and auditory reversals and mental age, personality

or psycho-physical factors. They said that the tendency to
reversals remained high until Grade II and then dropped
sharply. Several reasons were suggested for reversals:
imperfect and confused learning, carelessness of observation,
habit, and the great variety and complexity of symbols to

be recognised. There was no suggestion of individual ten-
dencies to more or less reversal, but rather that some pupils
appeared to have acquired habits of reversal,

In publishing a reading gradient from fifteen months
through to nine years, Ilg and Ames88 demonstrated that in
their groups reversals began at five and a half years and
decreased gradually to eight or nine years, The various
theories of reversals were mentioned and the authors asemed
to disagree with Wilson and Fleming that the reversals were
caused by learning habits.

While these studies on the reversal tendencies of
normal children in the early stages of reading serve to
caution those who would brand every reversal as abnormal,
nevertheless by failing to continue the study to later grades,
the variocus authors ignored the problem of persistent rever-

sal patterns continuing beyond the primary grades and thus

saﬁrnnceadL. Ilﬁ“amd Louise Bates Ames, "Development-
al ‘Trenda in Reading Be

viour" in the Journal of Genetic
Psychology, Vol. 76, Ko. 2, issue of June, 1950, p. 291-312,
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offered no explanation for the type of reversal tendency
which constitutes a reading difficulty.

f) Poor Visual Memory. - The last major group of
theories to be offered is the one concerned with poor visual
memory. The theorists in this group were not so much con-
cerned with the type of error as with the general inaccur-
acy of recalled visual images as it showed itself in faulty
word recognition. 001089 in 1938 mentioned the child with
poor visual memory and cautioned that he could not learn to
read by visual recognition teehniques only,

Robinson?0 in 1946 suggested that part or total
language disabllities were linked with poor memory span
both visual and auditory. Reporting on his studies, Rizzo9l
said that he had found a positive relationship between read-
ing disability and poor auditory or visual memory span,
Studying failure on the Stanford-Binet in relation to school
problems;, #ile92 suggested a relationship between poor read-

ing including reversals and transpositions, and poor visual

89Louella Cole, The Improvement of Reading, New York,
Farrar and Rinehart, 193 , P 207-2

9OHelen Manafield Robinson, why Pupils Fail in Read-
ing, p. 53.

9lKicholas D. Rizzo, "Studies in Visual and Auditory

Mem@vy Span with Special Reference to Heading Ability" in the
: f?B».rimaatalzﬁzucation, Vol. 8, No. 2, issue of

aa p' 1.8 .

92Ira S. wile and Rose Davis, "A Study of Failures on
the Stanford-Binet in Relation to Behaviour and 3chool Prob-

lems® in the Journal of Edgggt%onal Psyehology, Vel. 32, RNo. &,
issue of April, 1941, p. 275-28,,

*e@embar,
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learning, memory and recall,

Stauffer?> in investigating the relationship which
exists between assocliative learning test findings and memory
span test findings using retarded readers, suggested that
the most important element causing difficulty seemed to be
contiguity in time,

g) Summary. - The explanations given by those who
do not adhere to any one theory about the causes of direction-
al difficulty in reading and who look on reversals as just
one aspect of faulty word recognition rather than as a spec-
ific difficulty requiring specific training, have already
been fairly exhaustively listed in the paragraphs devoted
to criticism of each theory. Since visual and auditory acuity
are already ruled out in the definition, the remaining explan-
ations either focus on the child's learning habits, his per-
sonality and his ability, or are critical of the learniag
situation, the teacher's ability, the methods used and the
adequacy of training. These are the general reasons given
for any reading difficulty.

If reversals and inversions are considered as sympioe

matic of a specific difficulty, then six main theories have

93Russel G. 3tauffer, "Certain Psychological Manif-
estations of Retarded Readers™ in the Journal of Educational
Research, Vol. 4l, No. 6, issue of February, 1948, P. %§5~%52-
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been put forward to explain why such a specific difficulty
occurs. These, in review, are maldevelopment or incapacity
of brain centres, mixed dominance, crossed dominance, left-
handedness and eyedness, developmental lag in perception of
orientation in space, and poor visual and auditory memory
span. The first theory has been dropped in modern psychol-
ogical thinking, but the other five theoriesz still have ad-
vocates. May it be repeated again that it is not the purpose
of this report to deny any one of the five but rather to ad-
mit that any or all of them may be correct. In other words,
it 1s possible that the various degrees of severity of symp-
toms and the presence or absence of cther accompanying symp-
toms in different cases, may indicate different manifestations
of one syndrome described in one of the theories, or it may
indicate that different individuals suffer similar difficulties
for different reasonas., The reporter is quite prepared to
accept that out of the many existing cases of persistent re-
versals and inversions, some individuals may have as a predis-
pvosing factor, mixed dominance, others, crossed dominance,
others, left sidedness, others delayed development of percep-
tion of orientation in space, others, the residue of habits
formed during the genetic sequence of overcoming reversals,
and still others, poor memory span. There could be, also,

many combinations of these factors., Indeed there are signs
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in the results of the present experiment that a variety of
causes do exist although there is by no means adequate proof.

In many of the writings mentioned in this survey,
authors have noted other symptoms peculiar to specific rever-
sal disability, «hile they are not the chief concern of
this report, it is proper nevertheless to mention them and
for convenience the list compiled by Jastakgk is used, In-
dividuals suffering this disability tended to have a pron-
ounced lack of mzaningful intomation and accents, to be un-
aware of errors and sometimes unable to correct them even
when they are pointed out. Such individuals were inclined
to have short fixations and numerous regressions, to have
difficulties in spelling and writing, to have poorer motor
control, to be later in learning to talk and to have some
inaccuracies in pronounciation, to be more successful in
arithmetic than in language subjects although there was a
tendency to reversals in numbers. They were sometimes timid
and gometimes unusually agressive. OCften they appeared to
to be careless in attention and application. More boys than
girls were found in this category. Some of the characterist-
ics reported are the results of the difficulty rather than
the primary symptoms of it.

Y4Joseph Jastak, "Interferences in Reading", p. 2bk=272.
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There have been various estimates of the number of
children in school who might be expscted to suffer sufficient-
ly from reversal difficulty to be seriously handicapsed in
reading. One of the earliest eatimates was supplied by
Wallen%5 in 1921 who found in a survey of 2,116 school child-
ren, 4.5 per cent suffering from what he called congenital
word blindness. He made the interesting comment that the
number was greater than the total of epileptics, psychopaths,
mongols and cretins. Orton® himself estimated that from
two to four per cent of the general population had reading
ability low enough to be & great cbstacle in school progress.
Presumably he meant that this percentage of school children
suffered from what he called strephosymbolia. In 1932, Mon-
roe?” said that twelve per cent were retarded in reading
but she did not mean that all of these were hindered by the
specific reversal difficulty. Robinson?® in 1953, said that
eighty per cent did not read up to capacity and among these

95J.E.W.Whllon, "Congenital vord Blindness - Some
Analysis of Cases" in the Iraining 3chool Bulletin, Vol. 17,
issue of 1920-21, p. 76-84 and 93-99.

968.T.Ort0n, "3pecific Reading Disability - Strepho-
symbolia" in the Journal of the American Medical Association,
Vol. 90, No. 2, issue o% 1528, p. 1095-109%.

97varion Monroe, Children Who Cannot Read

98Helen Mansfield Robinson, (ed.) Corrective Reading
in Class and Clinic, Supplementary fducational ’onograg
No y SRED , versity o cago Press, December, )

P.
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were many children with consistent reversal problems. There
axre ro reliable statistics available to show how many of the
present school population in Ontario, or in MNorth America for
that matter, are finding it almost impossible to learn to
read despite adequate intelligence, or whose tendency to re-
versals and high ratio of word recognition inaccuracies are

persisting beyond Grude III.
L. Attempts at Diagnosis and Remedial Training

Kemedial training in reading, while intended to be
highly individualized, has often become very general. Jdnce
the diagnosis of reading difficulty has been made, the child
has been given more individual drill on that which ne found
difficult, which was learning to read, of course. Consejuent-
ly the lessons have been more of what he could aot do in the
regular classroom, presented perhaps in a different «ay and
to a smaller group. This is not always the remedial teacher's
fault because she may be pvresented with & case in which the
symptom is considered as tlhe cause, and she has only a gener-
al guide applicable to all, to help her cure & syaptom.

For example, Bond?? in his directions for dealing with
erientation difficulties said that the remedial teacher must

not assume that the corrsction of tendencies constitutes the

990uy L Bond and Miles A. T
. . Tinker, Reading Difficultie
Their Diagnosis and Correction, p. 311-322. ’
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whole programme but that other difficulties are usually
present, and must be overcome as soon as the directional
one is under control. Suggested methods for getting this
directional difficulty under control were using the finger
as a pointer in a continuous left-to-right movement but only
for as long as it was needed, or initial use of single line
readings with a greater space between words, or any of the
methods of Monroe, Kirk or Fernald. The point is that the
use of these methods was foreseen as for a short time only
and it was inferred that the symptom would disappear without
reference to its cause so that the teacher might get on with
other aspects of the pupil's retarded reading.

Authors who have been willing to look for, or at least
to guess at the cause, have presented their suggested re-
training methods aimed at the symptoms but based on the as-
sumed cause. Monroel%® in 1928 presented a report of data
on about 380 cases which she had examined. Of these 120 were
normal readers of Grades I to IV, 175 were retarded readers of
Grades I to IX and 85 were marginal cases. The reading grades
of all were between Kindergarten-Primary and V. The mean
intelligence quotient of the normal group was 110 and of the
retarded group, 93 but since the mean handicap on the Stan-
ford Binet test is L.75 for non-ability to read, she concluded

100w rion Monroe, Mgthods for Diagnosis and Treatmen
of Cases of Reading Disability, Genetic Psychologzy Monographs,

Vol. 4, No. 445, issue of October-November, 1528, p. 333-450.
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that the difference was more apparent than real. This assump-
tion may be somewhat difficult to justify. In the normal
group the number of boys squalled the number of girls but

in the retarded group there were 3.5 boys for each girl, 3he
found that the retarded readers made a much greater number

of reversals, repetitions and total errors but that the only
other significant difference was that the retarded readers
were significantly superior in mirror reading and mirror writ-

101

ing. Orton , writing a forward for her report, said,

I also suggested that such children probably
could be trained to read by a repetitive drill on
the fundamentals of phonic association with letter
forms, both visually presented and reproduced in
writing, until the correct association between the
visual and auditory engfsgs, reinforced by the kin-
esthetic, were built up .

Monroe herself suggested as a remedial method, the
use of sounding and tracing to learn the letters and kinesthet-
ic work for words, She said that it was important to use the
initial sound clue rather than the phonetic family in learn-
ing words.

In 1932, Monroet93

again stressed the eye-ear-hand
linkage. She added to her earlier suggestions the use of

cursive writing because the movements of cursive writing

10l5amel T, Orton, forward to Marion Monroe, Methods
for ggaggesis and Treatment of Cases of Reading Disability,
p. - [

1021p14., p. 338.

103uarion Monroe, Children #ho Cannot Read, p. 111-136,
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ssemed to bhe more easily distingulshed than print-script,
Monroe suggested the use of a pointer to follow lines. The
amount of progress seen in younger children following the
method was reported as being somewhat over half a year for
two months' work. Monroe suggested that this progress was
linked with the child's intelligence, age, number of hours
in training, duration of treatment, severity of disability,
personal and behaviour problems and the closeness of the
supervision and the effectiveness of the teacher.

Ortanloh

spoke out sharply against the use of the
sight-reading method which was becoming popular in the twen-
ties, saying, "The sight wethod will not eradicate a reading
disability of this type and may actually produce a number of
new cases", In 1937105, he repeated his warning and sugges-
ted that if no spoken language difficulty existed, phonics
combined with kinesthetics would help eradicate confusions
with twin letters and maintain a constant dextrad progression,
at the same time fixing the association between the asound

and the correctly oriented letter form and later on combina-

tions of these letters in words, He admitted that it made

10kgamuel T. Orton, "The 'Sigbtureadinﬁ' Method of
Teaching Reading as a 8Source of Reading Disability" in the
curpal of Educatio Psychology, Vol. 20, No. 2, issue of
ebruary, 1929, p. 135-143.

105 Readi griti and Speech Problems in
Children, New Tork,’ﬁarton, T???, Pe 155-258. i
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for slow reading at first and sometimes forever, but he
said that often it was not choice between fast and slow read-
ing but between slow reading or no reading at all,

One of the first and almost the only test to select
in Grade I those pupils who might be expected to have difficulty
in learning to read because of reversals was devised by Teer-
gartan106 in 1933. It included group tests of writing or
printing from memory, matching script characters, matching
printed characters, copying nonsense characters and an in-
dividual test of order of naming. Unfortunately there is not
sufficient experimental data concerning the predictive accur-
acy of the test.

Berman107 in 1939 experimented with the learning of
nonsense syllables and geometric figures by 17 elementary
pupils of average ability who had a retardation of at least
two years in reading vocabulary. He used two methods: first,
visual-auditory-motor, and secondly, visual-auditory. He

found that the first method seemed superior for the learning

loéLarenc Teergarten, "Tests for the Tendency to Re-
versal in Reading” in the Journal of Lducational Research
Vol. 27, No. 2, 1ssue of October, 3, p. -97.

107 Arthur Berman, "The Influence of the Kinesthetic
Factor in the Perception of Symbols in Partial Reading Dis-

ability" in the Journal of Educational Psychology, Vol. 30,
No. 3, issue of Rirc%, 1939, p. 187-198.
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of both the nonsense syllables and figures but the amount
of difference was not significant. There was no difference
of retention. The writer argued that the failure to secure
more significant findings was due to the small numbers.
Calling attention to a frequent triticism of the
kinesthetic method as a merely motor approach, Berman pointed
out that it obviously was not just that but a linked visual,
auditory and motor sensory avenue.

Robinsonlo8

suggested the kinesthetic method with
phonetic help and Pernaldl09 advocated the kinesthetic method
utilizing the experience approach, The latter's method which
she had demonstrated as quite successful with older severely
handicapped cases, was tried ocut with a group of Grade I
pupils not specially selected for difficulties and good re-
sults were reported. It is interesting to note that Fernald's
method was tried in Ontarioll® with severely handicapped
readers of all elementary grades and the teachers using 1t

¢claimed varying degrees of success.

108ge1en M, Robinson, "Treatment of 3evere Cases of
Reading Disability" in the Journal of kducational Research,
Vol. 32, No. 7, issue of March, 1939, P. 531-535,

1°9Grace M, Fernald, Hemedial Techniques in Baaic
School Subjects, p. 35-55,

lloﬂ E ﬂtothara Report o
. ie po % n a Kinesthetic Method in
BQ 31,i°” . Vi'a and Compesition, loronto, Depart-
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Another approach was taken by Bargerlll who, ad-
mitting mixed dominance as a probable cause, argued that
such children had difficulty in adjusting to the accepted
biaxial conventions in certain specialized cerebral areas.

He set out to retrain these pupils using a double prism device
with block-lettered words. The subjects saw words in up-
side down partially reversed image but spontaneously un-
scrambled and printed accurately. Use of this device for

a few lesaons or weeks helped children begin to read where-
upon an automatic adjustment was made, according to Barger,
and the device was no longer needed,

Barger advanced some interesting suggestions about
the manner in which the specific disability occurs. He be-
lieved that the reading reversaie occurred in the neural
pathways before stimulus reached the brain. The reversal
was the result of falling to make the customary axial correc-
tion. +#hy this should happen with symbols and not with ob-
jects, he explained by saying that the symbol area was last
to make the physiological and developmental adjustment in

axial funetion. He added,

11ly4114an Calvin Barger, "An Lxperimental Approach
to Aphaaic and to Non-Reading Children" in the American Jour-
of January,

%%%Egg_gg%%%ziggaigﬁzx, Vol. 23, No. 1, issue
y P - .
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3. Because of the varyiag dogree of intensity

of the aphasic constellation it might account
for more educational deviates than has hereto-
fore been recognised. The condition can be con-
fused with multiple other physical and emotional
diagnoses.

L. Since boys outnumber girls approximately 8

to 1 in the speech and reading aphasia series,
the genetic possibility of a sex-linked chromoso-
mal determinent in the genaes with the aphasic
condition arises. (...)

6. The high incidence of mixed cerebral domin-
ance among children showing either verbal or
reading aphasia seems significant (...)

7. Tie presence of mixed laterality and vertic-
ality was observed ultimately to be less import-
ant than the fact that through the intermediation
of the mirror the non-reader made an adjustment
in his reversals and i&Isrsions, sometimes as
soon as in two lessons .

Barger's reasoning while linked to Orton's was
different in that the former identified the area of con-
fusion as part of the perception of symbols while the latter
saw it in the memory of what was correctly percieved. Un-
fortunately statistical data is not completely available
on Barger's work and the future reading progress of his
subjects.

In a paper in 1953, Frenchl13 rejected the impor-

tance of the visual and auditory involvement in the

1121p1d., p. 167-168.
13gdward L. French, "Kinesthetic Recognition in Re-

tarded Readers” in Zducational and Psychological Measurement,
Vol. 13, Ro. 4, issue o% ths winter, %953, p. 036-654.,
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kinesthetic approach, He felt that the kinesthetic factor
in a motor sense might be the important factor since clin-
ical observation indicated that severely retarded readers
tended to exhibit motor disfunction. Many of the so~called
visual perception tests in which the retarded readers had
difficulty involved a motor aspect, and there was a high
reported correlation between reading disabilities and poor
spelling and handwriting. He used a tracing apparatus with
two groups of children and found the poor readers to be sig-
nificantly lacking in precision,

It is difficult to understand how kinesthetic activ-
ity can be meesured without at least a visual linkage in the
present act or in previous experience involving visual link-
age but such was the conclusion reported by Frerch,

Leavellllh reported in 1954 an experiment with rev-
ersal cases in which he had tried to train the hand to match
the eye and found, he said, significant improvement.

Rewmorting on an experiment with thirty-four fulltime
cases at Temple University Laboratory School in which 67.1
showed reversal errors and 93.6 showed evidence of confusion

115

in what was called central dominance, Johnson used a

1lhy,s.Leavell, "The Problem of Symbol Reversals and
Confusions, Their Prequency and Hemediation" in the Peabody
Journal of Education, Vol. 42, issue of November, 1954.

llsmaréoria Seddon Johnsorn, "A Study of Dimgnostic
and Remedial Procedures in a Reading Clinic Laboratory School"

in dournal of Zducational Research, Vol. 48, No. €, issue of
Aprl ’ ? p' - *
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tactile and kinesthetic approach and reported that she found
reasonable improvement.

One of the followers of Orton's thinking is inna Gill-
inghamllé. She has written a methed for children with the
specific strephosymbolic language difficuit;. The method is
a word-building one and is being used in a few American
schools such as Prancis w. Parker school in Chicago, Fields-
town Lower 3School and Sidwell Friend's school in #ashington.
Durbrowll7 who handles the programme in the last-named school
reported that the candidates were sclected in Kindergarten
and that their progress has beer Jood. Hambrightll8 who
teaches at the Parker school also reported progress. Although
no formal experimental data seems to be available, at least

to this writer's knowledge, Deisll9 writing in a popular

116Anna Gillingham, "The Prevention of Scholastic
Failures due to Specific Language Disability™ in the Bulletin
of the Orton Society, Vol. 6, issue of April, 1956.

117Helene C. Durbrow, "Teaching the Strephosymbolic,
I - At the Primary Level"” in the Bulletin of the Orton Soci-
ety, Vol. 6, issue of April, 1956, p. 17-19.

118Hope Hanbright, "The Prevention of Scholastic Fail-
ure due to 3pecific lLanguage Disability, Part II" in the Bull-
etin of the Orton Society, Vol. 6, issue of April, 1956, p.32-3&

119nariene Deis, "The School where Johnny Does Read"
in Coromet, Vol. 4O, No. 6, issue of October, 1956, p, 86-90.
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magazine, described these special classes in action in 1956,
The Gillingham method is very similar in many ways to the
method on which the present study is based although the two
were developed independently. The chief difference lies in
the different stress on word buillding in the case of Gilling-
ham and on word recognition in the present case.

The various methods of training the child handicapped
by the specific reading disability have been rnresented as they
are reported in the literature. Except for the novel attempts
of Barger and Leavell, most of the other authors who have
looked for a method with the cause of the difficulty in
mingd, have felt that either the kinesthetic or the phonic
method or a combination of the two was necessary. Thers
anpears to be a disagreement about which of the two approaches
is better or if the combination is needed. Some authors
argue that the sensory anproachea cannot he completely sep-
arated. It seems reasonabtle to suppose that the visual con-
tact is implied in 2ll sugrested nmethods. Also there is a
lack of experimental evidence on the improvement of pupils
when many of the methods were tried. Thero is little written
on differences in amount and speed of improvement. Neither
is there information on whether the changes noted were per-

manent once the child had left the remedial situation.
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This research intends to report ~n the uze of a com-
bination of the two methods, showing why the specific re-
lationships were established. It purposes to show nect only
the mean amount of improvemsnt but also differences in that
improvement. It also intends to report w..rs possible the
permanence of the effect.

The terms have been defined, the problem specified,
and the literature outlined. In the next chaptsr a descrip-
tion will be given of the experimental procedure of the pres-

ent ressarch,



CHAPTER I1
THE DESCRIPTION OF THE EXPERIMENT

At the beginning of the First Chapter, the problem
was stated of determining whether primary children who are
handicapped in reading due to consistent directional confus-
ion in word recognition, could be helped to learn to read ad-
equately., PFor the purposes of the present research, the prob-
lem was broken down into two sub-hypotheses:

a) The measurable reading performance of primary children
with the described difficulty will not improve significantly
with Phonetic~Kinesthetic training.

b) If there is a significant improvement, the reading age
indicating the measurable reading performance at the end of
the training period will be significantly less than the ex-
pected reading age corresponding to the mental age.

In the survey of the literature presented in the rest
of that chapter, various factors were put forward as variables
which might be related to the initial difficulty, and as a
consequence, to the amount of improvement possible. Also,
there are some factors which are usually considered as being
related to any progress in learning to read. Hence, it seemed
advigable to investigate these possible variables as part of
the study of the effect of the method to be used. These fac-

tors, therefore, were gathered into a third sub-hypothesis,



THE DESCRIPTION OF THE EXPERIMENT T4

in the setting up of the experimental design. This third
hypothesis was as follows:
¢) Differences in mesasurable reading performance at the
beginning and at the end of the traiming are not related to:
classioon before sntering the ewperimenta groupe | oo
§: g:::iiiggn:; g:ﬁﬁi;:ién and in 3pace.
g: g;tsence or absence of speech or auditery confusion.
6. Diagnostic group.

By this addition to the hypotheses, it was hoped that
the experimental design would be set up in such a way as to
enlarge the rangs of information about differences in perfor-
mance of subjects with the difficulty described in the first
statement of the problenm.

The description of the experiment designed to test
the three sub-hypotheses contains two sectionsa: the choice
of teaching method and the detailed description of the pro-
gramme, and the procedure used to check the sub-hypotheses.
This latter section contains a statement of how progress was
measured including a description of the tools used to measure
initial and final reading performance, and an explanation of
how the data resultinmg from the use of these tools was used
to compare reading performances within the framework of the
three hypotheses. There will be included a statement of stat-
istical method. The selection and description of the popula-

tion used in the experiment will be discussed in Chapter III.
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l. The Methods and Materials of Training

In order to find out whether primary pupils exhibit-
ing the early stages of confusion and retardation due te.
directional difficulties in reading could be helped by a
method taking into account their specific problems, it was
neeessary to devise such a method for experimental purposes.
The two main suggestions im the literature were taken into
account with the follewing arguments.

If the primary pupil has difficulty in word recogni-
tion due to a consistently high ratio of part or complete re-
versals and inversions, then regardless of what theory of
causation 1is accepted, the "sight" or "whole" method of teach-
ing reading is not sufficient because the presentation of whole
words or phrases does not in itself involve direction but only
sight units. These sight unita are taught as blocks of sym-
bols rather than as series of symbols. However, both the
phonetiec and the kinesthetic methods include direction of
the series of asymbols as part of the learning, because in
order to sound a word or to trace a word one must begin at
the beginning and move toward the end. Therefore for those
¢hildren suffering from confusion in direction due to such
puggeatsd causes as mixed cerebral dominance, crossed domin-
ance or left~handedness, direction might be established by
aither one or both of these methods,
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If, on the other hand, confusion 1s attributed to
poor visual memory, then phonetics give the child a tool for
independent word attack. Thirdly, if the visual perception
of form and orientation in space is poor as some authors
suggest, the kinesthetic method should re-inforce thig per-
ception. Therefore a method combining both of these approa-
ches was devised and the further reasons for the combination
method as well as a description of the evolvement of the meth-
od, the method itself and the materials used in connection
with it, will be presented.

Keeping in mind that the experiment was to be carried
out with primary children of Grades I to III, ages six to nine
years, of at least average intelligence, the kinesthetic meth-
od and the phonetic method were each tried out, separately,
for approximately four months periods with a preliminary
group of small numbers. There were not enough children nor
were the trials long enougzh to justify much generalization,
but the single use of each of the methods seemed to have cer-
tain drawbacks. The Kinesthetic Method of Fernaldl based on
story-writing from the child's experience and initiated by
the ehild, appeared to be insufficient at this early age level

lgrace M. Fernald, Remedial Techniques in Basic School
Subjects, Wew York, McGraw-H{Il, 19,3, p. xv-330.
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because there was a lack of systematle accumulation of read-
ing vocabulary whiech would be usable in reading from prescribed
school readers and which would enable the child to return to
the regular grades, and because there was almost complete de-
pendency on the inatructor for the learning of each new word

to use in the stories written,

When a purely phonetic method was tried, it was found
to be incomplete because letters and words learned were not
always sufficiently retained, and because some children hﬁd
difficulty blending letters into words by sight and sound
alone. Coupled with the previously stated arguments, this
experience in the preliminary trials seemed to pcint to a com-
bination method for at least the first experimental situation.

It also appeared likely from the literature and from
experience with a few of the potential candidates for the ex-
perimental c¢lass that there would be some with seemingly de-
layed motor development who might not be able to take full
advantage of kinesthetics with the desirable fluent rhythmic
motion., Others, with confused auditory perception or speech
patterns might not be able to use phonice to the fullest ex-
tent. DBecause it was intended to train with the same method
the full group of pupils with directional handicaps without
regard to attendant difficulties and without necessarily sep-
arating the various causee of the symptom in this first exper-

iment, it seemed desirable in the method to provide avenues to

learning for all who might be included,
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Consequently, a combined method teaching single
letters followed by blends, combinations and words and used
43 soon as possible in the reading of phrases, sentences
and paragraphs, was taught by tracing and writing with ac-
companying sounding. For those non-phonetic words and words
with advanced phonetic rules which were needed to read within
a reasonable length of time such simple storyboock and reader
material as was available for school use, these words were
taught by Kinesthetic work alone until phonetic training was
able to re-inforce the learning and recognition. This com-
bination method which seemed to be the most efficient for
the purposes of this experiment in helping the children des-
cribed, is referred to in the remainder of this report as the
phonetic-Kinesthetic Method. The method and the materials
used in teaching by it are described in the pages immediately
follewing.

It should be clear from the beginning that the sequences
of letters, blends and combinations, and the exact types of
oral and seatwork lessons to be described are not the only
possible sequence and combination. Rather, when the materials
were being prepared, it seemed that the sequence used gave
some of the earliest contacts with words, and the types of
lessons suggested made convenient arrangement for seatwork

with learning value. Consideration was given also to varlation
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in order to maintain interest although ceveral examples of
one type of activity were provided consecutively so that

the child gained sufficient practise to enable him to learn
to do each type of activity fairly well. It is readily ad-
mitted that other sequences of letters and other arrangements
of activities would in all probability be just as efficient
and interesting, provided that the basic learning procedures
of phonics and kinesthetics were consistently and sufficient-
ly provided.

A further point should be brought cut. Just as in a
regular grade when a new pupil enters the class he as an in-
dividual already has certain learning and skills, so when the
individual pupil entered the experimental group, especially
when he entered frox Crade II or Grade III, his previous
learning was thoroughly checked making it possible in some
cases to omit certain sections or to review certain letters
using only part of the material provided, and then to take
him on to new learning. Similarly, children learned at dif-
ferent rates requiring more or less drill in each area, and
capable of acquiring, remembering and using new material at
different rates. In other words, each child individually
was taken from where he was, at the rate ne could go, to the
point he could reach within the training period. The materi-
als to be described and the mathods using it, then make up

the basic course which was varied within the boundaries of
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phonstiec and kinesthetic training to meet the individual's
needs.

The elements of the Phonetic-Kinesthetic method used
in the experiment, were as follows. Cursive handwriting was
used instead of orint script which is recommended for use in
the achools of the province of Ontario. This was done so
that a joined, rhythmic "feel" of the word might be obtained
as much as possible. This necessitated the learning of four
letter forms: the printed upper and lower case forms for use
in reading printed material, and the written upper and lower
case forms for use in tracing and writing. The printed forms
were presented along with the written forms and a picture
for sach letter and attention was drawn to the similarity
with the written forms which the child was using for tracing
and writing as he learned the letter. Visual drill in new
and review material was given in both forms until all the
letters had been learned. ifter that reading material was
presented always in printed form, except on the blackboard
and on a few worksheets requiring tracing or filling in blanks,
where it was written. All written drill and kineathetic
practise was continued of course in cursive writing. The
handwriting used by the child had to be as large and clear
as was comfortable for the child. For the first months two
space high writing was used by all children and for Grade I
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children this size was c¢ontinued througiout the year. Hand-
writing was strongly slanted toward the right which meant

a steep reverse slant of the paper for all those using left
hand.

For the non-reader, regardless of grade, and for the
beginning reader who had been diagnosed as belonging to the
group, the letters were taught singly both by name and by
sound. As soon as the child knew sufficient le¢tters to blend
syllables and words this activit; was added. Later, special
combinations were learned as kinesthetic units, and more com-
plex phonetic rules were studied. £fach learning was re-in-
forced by amuch tracing ard writing from dictation the letter
or combinations of letters being studied. The letters were
divided into groups of five with daily intense review of the
lettera in each unit until each unit was completed, and with
’frcquent return to review of previous units at intervals de-
pending on the child's retention of what nad been studied,

As soon as the child knew well most of the sounds of
the letters and was able to blend them sufficiently well, he
was given simple sentences to read. This was followed by
the use of graded readers commonly used in the acheools. Reade
ers based on phonetic learning might have been preferable
but a sultable series was not available so the instrucgor

used two series in regular use, the names of which will be
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mentioned in the paragraphs devoted to listing materials,
The vocabulary of these readers contained many words which
were non-phonetic or which were phonetic by rules which the
child had not yet learned. These words were taught by
kinesthetic drill as needed. Qy this it is meant that thne
word was traced and pronounced until the child was able to
write while pronouncing it, without locking at the copy.
Words taught thus, were easily forgotten and had to be
reviewed frequently. All phonetic words within the child's
skill were analysed and sounded out by the child as he met
them in the story.

The child was not allowed to prepare stories ahead
of time until he was reading at a late Grade II level be-
cause of the danger of memorization of short stories in
early readers and of guessing from the generous amocunts of
illuatration. After one careful reading of a story, the
child went on to another one or to a variation of the first
one to avoid a tendency to memorize. Many words from the
stories, both new and old, were given as dictation in follow-
up lessons, or were required to be written in answers to
questions., All words which presented difficulty to the child,
whether phonetic or not, were written and pronounced many
times. Wwhen lists of new or difficult words were presented

on the blackboard before the formal reading of the story,
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this list was considered as an exercise in phonetic analysis,

In the usual classroom situation, the teacher tries
to make sure that the pupil has mastered the new words to be
encountered in the story to be read before he comes to the
actual reading of the story. This desirable state of prep-
aration could not be expected in the experimental group be-
cause it was recognized that the pupils in the group often
were not capable of retaining an accurate visual image of
words presented and would find it necessary to re-analyse
phonetically often or even every time these words were en-
countered, for periods of greater or lesser time depending
on the individual, Therefore, the best that could be hoped
for was that this type of preparation would give at least
some familiarity with the new words and might make it posa-
ible for the puplil to recognize some of them either at sight
or after a quick partial phonetic analysis.

At about the same time that the child reached the
stage that he could read with some succeas from simple readers
and story books, he began to write simple answers, directions,
labels and stories using new and already acquired reading
vocabulary. If he needed a word which he did not know and
could not write using the phonetic rules already learned,
the word was written for him in crayon in large letters and
he traced it until he could write it independently. The

gxact aize of tracing models and the paper used will be



THE DESCRIPTION OF THE EXPERIMENT 84

described in the asection devoted to materials.

The amount of time devoted to all types of reading
lessons was as followa. At the beginning when the child was
studying letters, blends and simple word families, one forty-
five minute period and one half hour period in the morning
and one half hour period in the afternoon were set aside for
this type of lesson. About half of the time was devoted to
individual teaching or to teaching in groups of two or three
if there were children in the group who were very close in
level reached, and the rest was given over to carefully super-
vised practise seatwork. when the child was able to read
from simple readers and story books, the morning half hour
peried was used for oral reading and, in advanced stages of
improvemnt, for directed silent reading. The afterncon
half hour period was used for story-writing, writing answers
to information-type questions on the material read and other
composition-type activities.

In addition to this, children who had reached Grade II
level and higher were required to learn formal spelling and
the werd lists from the prescribed spellers as well as words
from the reading lessons were taught using phonetic analysis
and tracing. BHecause the class was carried on in a public
school, all subjects in the curriculum had to be taught al-

though permission was given to allot more than the regulation
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amount of time to language activities., However, for child-
ren at OGrade II and III level, as much uee as possible was
made of reading material in simple arithmetic problems, as
well as in social studies, natural science and health train-
ing and even in songs and rhymes, to give further practise
in reading skills and to increase vocabulary., The basic
methods stated for reading instruction in itself were always
used for these materials too,.

3ince the early emphasis had to be on letter recogni-
tion and word recognition in the experimental method, it was
feared that the child would be so involved with the mechanies
that he would lose sight of meaning and interest. Therefore
great care was taken to check on the child's understanding
of word meaning and of information and ideas presented by
the story material. The imstructor always checked by quest-
ions answered orally to make sure that the child had understood
the material read. If necessary the instructor retold parts
of the story. As the child's skill increased so that he was
able to read with more ease and fluency, the instructor was
able to let the child re-read in order to grasp ideas which
had escaped him in the first reading,

In faet, the child was learning reading, spelling
and writing simultaneously. Some notions have been presented

regarding cheeking of reading. Handwriting was checked daily
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for accuracy of form and for legibility so that the writing
would not dsteriorate through lack of care to a point where
its kinesthetic value would be lessened. Llarge, easy, rayth-
mic writing was aimed at but it was recognized that some
children, especially those who appeared to be handicapped
by mixed or crossed laterality, might not be able t¢ meet
excessively high standards of form and rhythmic ease.

Spelling was very carefully checked. On no account
was a child allowed to fix up part of a misspelled word., He
was required always to rewrite complstely such a word so
that the kinesthetic value of the complete correct word form
would not be missed. It was recognized that a child, even
though he had used tracing and writing to learn his words,
might not necessarily be expected to remember how to spell
all the words he encountered, although he might remember how
to recognize them in a reading passage. Therefore every
word which the child encountered was not reviewed at regular
intervals as spelling material, but only those words required
at the grade level in apelling and coamparable words from
reading material. Of course words which were simply phonetic
were drilled regularly,

The two basic methodological approaches have been

stated: the phonetic approach and the kinesthetic approach,

The visual avenue is always present but the point has been

made that it was not relied upon alone in the experimental
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method. Am attempt has been made to show how these two ap-
proaches were used in teaching reading to a selected group
of pupils of primary ages and grades who had been diagnosed
as having or likely to have a specific difficulty in learning
to read., The materials used in the teaching are stated in
the following paragraphs.

For initial tracing with the index finger of letters
and phonetic combinations sueh as blends, pieces of sandpaper
of the finest commercial grade available in hardware atores,
were used. The letters were written approximately three and
one half inches high with black wax crayons. For permanent
display at an sasily reached height in the c¢lassroom 8o that
the child might refer to them at any time, cards were pre-
pared on rough drawing paper containing a picture of an
objeet starting with the letter, a three and a half inch
tracing model of the written letter in upper and lower case
forms and a two iach upper and lower case form of the printed
letter. The only exception was the letter "x" for which the
pleture of a box was used and the pupils were taught that
the sound appeared at the end of the word. The pupil was
free o trece with his finger the written form for use in
his written work at any time he needed, and to examine and

1f necessary trace the printed form for use in his reading
from the printed text,
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For tracing and writing of his own, lined workbeooks
were provided. Grade I pupils used thick soft "primary™
pencils and older pupils used soft pencils of the regular
sise,

Supplementary tracing materials for pupils who had
some difficulty in getting the feel of symbols, included
fine sand in trays, and large pans contalning about «n inch
of water. Infrequent use was made of these last two medla.
Some children found 1t helpful to walk around the letter
shape drawn on the floor. All such movementis were accompan-
ied by sounding.

The bulk of the material for tracing and phonetic
analysis was prepared by the instructor by hand on work sheets
reproduced on a spirits-type duplicating machine. These
sheets were eight and a half by twelve inches and were saved
by the pupils to make into booklets, one booklet for each
unit of study. Covers were made of coloured paper by the
pupils for the booklets as each was completed,

There were one hundred and forty-two work sheets in
all divided into two seriea. The firat series of seventy
pages was intended for the (Orade I level and therefore all
tracing modsls presented in these pages were two spaces high.
In the second series of seventy-one sheets, the tracing models
were one space high. In both series the tracing models were

in eursive writing. Other material intended for reading was
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presented aprroximately half in writing and half in print-
script in the first series and approximately eighty per cent
in printing and the rest in writing in the second series.

This was done in order to give pupils continuing practise in
recognition of both forms of the letters. In the first series,
there were simple illustrations on about sixty per cent of the
sheets to provide child intereat, but there was practically

no illustration in the second series. TForty-two different
types of seatwork activities all based on some form of tracing,
writing or sounding were provided in all. For the mest part,
the same types of activities were repeated several times in
each unit in order to give the child familiarity with what was
required so that his concerr could be turned toward the mater-
ial to be learned rather than the activity used in learning is.

At the end of all units except the first one, there
were short checking exercises calling for sight recognition
but theae were always made up of material which had already
been approached by the avenues of ear and hand. A game using
the learning of each unit was presented at the end of the unit
and the game was used when necessary for repeated review while
the child proceeded with the next section,

Samples of worksheets are presented in the apvrendices
of this report. It is impossible to give examples of all types
of activities and the samples are intended only to clarify
this desecription,
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The firat series presented all the letters of the
alphabet with their common sounds, that is the short sounds
of the vowels, and the two sounds of the "g"‘gnd the "c?,
and of course the one sound of sach of the other consonants,
The names of the letters were taught also, so that a child
could be told that in a given word a certain vowel said its
name rather than its sound. The speech blends, "sh®, "ch",
th" and "wh” were included. A great many words of Grade I
vocabulary level whieh could be worked out by the chlld were
presented and these were combined intoc sentences and paragraphs
as was feasible. Early in the series, the colour words and
the number words were presented. A few words not easily anal-
ysed from this amount of instruction were presented in the
sheets to be learned by tracing in order to make it possible
for the child to read simple seat-work directions.

As has already been nointed out, the order of presenta-
tion represents only what appearsd to be convenient for early
combination into words agg there is no reason to suspect that
many other orders of presentation would not have been just as
usables,

In detail, the presentation of the first series was
as follows, making flexible allowance for individual differences.
The vowels, "a", "e™, "i", "o" and "u" made up the first unit.
The child was presented with each letter in its four shapes

along with an illustration of an object starting with the
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letter. He was given tracing experience with the written
forms on fine sandpaper and in his workbook. He practised
making the written formas. He listened for the sound in words
spoken by the teacher. He suggested wordse of his own begin-
ning with the sound. He picked out the letter in its four
different foras in words written or printed and pronounced by
the teacher. He made letter cards of his own with suitable
illustrative material. The tracing forams of the letter were
placed where he could easily reach them when he wished to use
the letter. There was an illustration with the tracing form
so0 that he would always associate the proper sound with the
form his hand traced or wrote. He learned the name of the
letter. Most children were able to learn a vowel a day with
five or 8ix days review at the end before new letters were
added. Review material included picking out the vowel that
started words illustrated on his work sheet, writing the vowel
that started the name of an illustrated object, and finding
required letters in written and printed material. Game material
consisted of matching the four forms of each vowel in sets.
The second unit contained the consonants "f", ™"n®,
"h", "n" and "1". The child repeated all of the activities
listed for the first unit as well as blending each consonant
with all the vowels and sounding out three letter words which
could be made {rom the letters known. Review material con-

tained activities listed in unit one. The words "I see" were
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learned kineathetically and the child read and wrote the
short sentences thus made possible. He read the sentences
silently too and showed that he understood them by illustrat-
ing suitably each one. QGame material consisted of word cards
to be read by players using the sounds known,

The third unit conaisted of the colour words "red"”,
"orange®, "yellow" "green", "blue", "purple", "brown" and
"black"”. These were lsarned by repeated tracing and writing
in the appropriate colour using wax crayons followed by writ-
ing with soft pengils. The printed words were resented on
charts showing the appropriate colours. The four words "make",
"draw®, "ecolour” and "it" were learned kinesthetically, thus
making poasible several exercises requiring the child to draw
and colour various objects. Game material consisted of match-
ing colour words and coloured squares.

Unit IV contained the letters "r", "s", "b", "t" and
"d”, All the lessons of the firast unit were repeated with each
letter. A beginning was made on word families which the child
not only read but wrote from dictation, tracing when necessary
to learn & word, The child received practise in reading little
stories and in following written directions which he could read
frem his phonetic knowledge. The word "the" was introduced
kinesthetically. Since the letters "b" and "d" are two very
commonly -confused by individuals suffering from directional
difficulvies, special attention was paid to these letters.






