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INTRODUCTION

In the Aifferential diasgnosis of pror readers, many
causes have been found to be contributing factors, Thess
range from purely psychological to purely physioclogzical.
Cases have bsen reported where the cause of poor reedlngz is
evident bralin damage or hearing loss renging from minimal
to severe., Cases of negativism where passive resistance is
used alainst the efforts to teach reading have also been
reported. In most cuses,these are evident and easily dls-
cernable as the cause and cen be deelt with accordingly, dut
there is a sroup which does not display these obvious
symptoms and ulso defies corrective measures. The performance
of this ~roup shows diificulty vith len-uaze symools which
is never overcome completely continuing to plazue the
individual's reading.

This study is ccncerned with one of the types of
errors found in the perfor.unce of these poor readers and its
relationsnip to the cnild's visual-manusl perforawnce, The
previous studiee in thls srea have peen ooncerned with the
relationship of dirficulty vith lan - uarze aymbols and
abatraction and have not studled the extent of the
directional difficulty.

This paper will attempt to study the relutionship of
difficulty ino direotionality in reading and that found in
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other visual motor tesks &s merpled by the AL3C Performance
Subtests., The first chapter will bo concorned :.ith the
related studies in the virlious ureas involved in this
problem. The second chapter will contain the formuliation
of the hypothesis, & description of the sample, the experi-
ment, and the stutistical analysis of the data, The final
chapter will deal with the presentation and discussion of
the results, The obtained results will be given and

discussed in terms of past and future researches,



CHAPTER 1
REVIEW OF THE LITERATURE

In order to adequately describe the problem of
directional counfusion, four sreas of the literature will be
covered in this chapter. The first will cover the etiology
end the expression of the symptom. The second will cover
the normel development of directionality in the child; the
third, the effect of directicnal confusion on visual motor
tasks and reading. In the fourth, the visual motor factor

of the WISC Performsnce Subtests will be considered.

A. Clinical Desoription of Poor Readers.

Burtl in 1921 called ettention to errors in readins
which consisted of failure to discriminate between similar
visual forms, especlally those whioch differed in orientation
or order of component parts. ¥ildes® in the same yesr
eleo noted that some readers had difficulty in disorizinating
between similar forms on different spatiel orientations and

he stated thet this difficulty wes greater when the method

1 C. Burt, Mental sand Sch Btig Tests, London,
King, 1921, p. 289-295.

2 L.G. Fildes, "A Psychological Inquiry into the
Nature of the Copndition Known sa Congenital Word Blindnesa",
in Brain, Vol. 44, 1921-1922, p. 286-307.
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of perception was strictly visual. Kussmau13 in 1877 hed
deacribed this as congenital word blindness, and Einahelwood4
elaborating on this, said thet this type of performance
"gyery closely parallels that which appears in adults who
have lost the capacity to read because of injury to the
brain”. Orton.5 however, disagreed snd pointed out that
this is not blindness for the subjlect can see the words and
gopy them, but when esked to resd aloud they sare unable to
read the mzaterial as it uppears but distort the letters and
words. He refined and renamed the symptomatology of this
type of performance which had been called word blindness or
developmental alexia. Acocording to Orton those evidencing
an abllity to see the words but having a tendency to distort
the order of recall of the visual image of the word could
be described as displayinz "strephosymbolia”.

This type of performance, described as rotations or
reversals of the figures, has been classified by Wechsler
and Pignatelli6 into four types:

3 A. Kussmaul, "Disturbance of Spesch”, in Z;egsge%'g
Cyclopaedia of the Pructice of Medicine, Vol. 14, Sampson Low,
London, 1878, p. 770.

4 J. Rinshelwood, Congenital Word-Blindness, H.K.
Lewis, London, 1917, 112 p,

$ 8. Orton, Heading, Writing and Speech Problems in
Children, London, Chapman snd Huall, end W.W, Norton Co. Inc.,
Hew York, 1937, 215 p.

6 D, Wechsler and ¥.L. Pignetelli, "Reversal Trrors in
Reading: Phenomenon of Axial Hotation", in Journal of

Zducational Psyehology, Vel. 28, 1937, p. 215,
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1. on the vertical exis d-b;

2. on the horizontal axis b-p, m-w;

3., on the depth axis m-w, d-p; and

4. on two axises h-y, b-q.
In the literature reversals are described as occurring not
only in the reading of letters but in the combination of
letters, syllables and words. These produce in some cases
unrecognizable distortions of words while in others the
letters are reversed to produce another word: not - ton,
was - 8&W, there - three., In some caeses, the words are trans-
posed in the sentence still making sense but in a different
order.

The Scandinavian? school as represented by Knud
Herzann® and Magorah Maruyama describe this type of error in
reading as:

1. distortions of which there are three types -

(a) rotstion: p-d4, g-b, u-n, m-w, and
variations in words;

(b) horizontal mirror image: p-q, b-4, 8-z,
mob-dom, May-Yam; and,

(¢) vertical mirror image: p-4, g-4, u-n,
%-W, pox-box.

A second large division is dezcribed as:

2, dlsorganization where errors such a permits-pretism,
renunerate-reersantum are made.

3. is a mixture of disorientation and 4isorganization:
appendlx-abbixeud, compute-sombent, size-sein.

7 J.K. Gallagher, "Part II, Reports on Medicel Re-
search, Eurozaan Research in Reading Disability, Report of
Personal Visits 1o Englend, France, and Denmark", in Bulletin

of the Ortom Society, Vol. 8, issue of May, 1958, p. 1ll-14.

8 K, Hermann, Reading Disability, Sprinsfield,
Illinois, Charles C. Thomas, 1999, 183 p,
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The etiology of this type of performanoce has been
variously attributed to inconsistency of learninge or train-
ing, neredity, emotional negativism, cerebrel dominance and
laterality, and soft signs of brein damage, end poor
metabolic functioning.

orton,? in disocussing the functional supremacy of one
brain hemisphere or cerebral dominance, stated:

In considering (...) the functional supremacy

of one brain hemisphere -- it is essential that we
bear in mind not only that it is olearly demonstrable
only in man but that even in man it is only in the
language faculty of the more intricate manual skills
that this specialization 1s to be found and that, for
many of the simpler sctivities of the brain, the
relation of the two hemispheres to each other while

a variable one is quite different from that underlying
speeci, reading and writing.

Other workers have falled to find any reletionship
vetween laterality and/or cerebral dominance wnd the lansusage
faculty. Goodglass sznd Quaarasel,lo in workin- with aphasics,
state that "cerebral laterality for lansuase and handedness
ere not directly linked and ons does not determine the
other(...)". Brainll comments that "(...) anomaly of
handedness is a symptom and pnot a cause of the disorder under-

lying the congenital aphasias"”,.

9 Orton, Op. Cit., p. 28.

10 Goodgless und F.A. Quadfasel, "Language Latera-
1ity in Lefthanded Aphasics®, in Brain, Vol. 77, 1954, p. 205,

11 W.R. Brain, "Speech and Handedness", lancet,
Vol. 249, 1945, p. B37.
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The literature on this part of the problem is guite exten-

12 hae an extensive review of the literature

sive, Dayhaw
dealing with the question of laterality and its relation to
intelligence, personality, languege, reading and writing.
Some of the studies done to relate crossed or mixed latera-
lity and poor resding performance are: L.C. smithld wno
found that there was no sligniflicant differences between the
retardied and normezl readers on most of the tests for latera-
lity though there wee & slight Jdifference on the Van Riper
Iest. However, Schonelll4 found that there was a greater
proportien of cross-laterality among 104 readers aged seven
to thirteen years and retarded by one and a half years or
more, than among seventy-five normal controls., Harrisl5
expressed the opinion that even though the large scales school
surveys tended to show no excess of oross-laterality among

backward readers, extensive clinical studies of severely

12 L.T. Dayhaw, "de la preference laterale chez

l1'homne", in Revue de l'Universite 4'Ottawa, Vol. 21, No. 2,
April-Jdune, 1951, p. 213-221.

13 L.U. 8mith, "A Study of Laterality Characteris-
tics of Returded Keaders and Heading Achievers™, in Journal
f Experimental Education, Vol. 18, 1950, p. 321-329,

14 ¥.J. Schonell, "The Relation of Reading Disabllity
to Handedness and Certain Qcular Factors, Part I", in

British Journal of Fducatiopal Psycholomy, Vol. 10, 1940, 227-237 p

15 A.J. Harris, How to Igcrega% Reedinx Ability,
longmans Green, New York, 1947, xx11-633 p.
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retarded cases 4id indioate a lack of clear cerebral domi-
nance (weak laterality or oross letsrality). He found three
times the normally expected number of cases of cross-
laterality among severs cases, Ths disagreement here should
be viewed in the lizht of the research that hss been done on
laterality. The confusiom which arises in determining latera-
lity can be sesn in the different testing methods used to
find the dominent side and the 4isagraament about how much
effect this has on functioning. The inconaistency of design
in these methods makes the results quastionable and compari-
son quite difficult 1f not impossible. Vernonl® in her bvook
gives the moat comprehensive survey to date of the literature
on the relationship between reading errors and lack of
cerebral dominance or laterality.

In the study of aymptomatolegy of developmentel
alexia, ether workers have taken broader views., In France,
workers at 1l'Hopital Henri Rousellel” found that inm poor
readers there is a disturbance in cerebral dominance, poor
spatial orientation, poor visual and auditory perception of

symbols and sound, and some disturbance of rhythm.

16 ¥.D. Vernon, E%ogwardnesa in R%adigg, A Studg of
Its Nature esnd Origin, University Press, Cambridge, 1957,
viii-228 p.

17 Gallagher, 9p, Cit., p. 13.
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In Denmark, Harmannle

and Skydsgaad raesard language
41sabilities as hereditary and due to a physiologlocally de-
tarmined right-left uncertainty which rasembles Gerstmann'sl?
Syndrome. They distinzuish this sroup of children who do
not rsead, all of whom have initisl 3i7fi.ulty disoriminating
rizht from left, by the fact that in this zroup of non-
readers the 1iffioulty norsizats and nistakes are more fre-
quent; thsre nure revarsnls; there is a4 fonilial tendency;
ani there =2re also othar accompanyling disturbances in srabol
function, inocluding Alfficulties in handling numbers, notes
of nmnusic and Morsa Code.

2t the University of Michigan, Smith®0 hes put forth
8 theory based on metablic disturbances to account for
reading disability. He epplies the Synaptic Transmigsion
Theory which hypothesizes that tranamission of impulses
across nsuron synapses are interferred with by a chemicsl snd

this causes the reversal tendencies,

16 Hem&nn, -O-E! OLt., po 124"1470

19 J. Gerstmenn, "Syndrome of Finger Agnosia, Dis-
orientation for Right upd Left, Agraphia and Acalculia; Local
Diagnostiec Velue™, in g,!.A, Archives of Neurolozy and
Payohistry, Vol. 44, 1940, p. 378,

20 D.E. Emith and P.M. Garrigen, th Nature of
Readingz Dissbility, Harcourt Brace, 1959, vill-149 p.
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21
In discussing the causes of reversalse, DeMerlis

divides the authors dealinz with this type of error in
reading into four groups:

1. Burt, Monroe, and Fernsld describe inversions,
reversuls, confusions, omlssions, additions and
substitutions of letters as confused perceptions
of letters and words;

2. Orton describes the symptoms us reversals and
inversions in memory of perceived letters and
words;

3. A& developmental zroup who dc not stete whether
reversals occur in perception or in memory,
Davidson, Il and ‘mes, and Kennedy, have des-
crived the difficulty as a step in the develop-
mentel sequeuce. They nold that these errors
disappear naturally in the normsl child by
eight or nine years of age;

4. This group, consistinz mostly of educators, holds
that the reversal difficulty exists but do not
consider it =s a specific reading problem, but
rather as one of the many symptoms of the poor
reader. In this group is found Robinson and
most of the other prominent suthors on reading
problems.

In differentiel disgnosis, the work done by
Rabinovitch, Drew, et alaa zivea three major sroups according

to causal factors. In proup one are those with frenk brain

2l D.4. DeMerlis, "The Effect of Phonetic-Einesthetic
Training on the Measurable Reading Terformence of Primary
Pupils with Reversals and Inversion Difficulties”, unpublished
Doctor's dissertation, Univercity of Ottawse, 1959, p. 21.

22 R.D. Rebipoviteh, A.L. Drew, R.N. Dedong, W.
Ingram, and L. Withey, "A Kesearch Approach to Reading
Hetardation'", in Neurclogy apnd Pesychlatry in Childhood
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dama ge which is menifested by gross neurolozioc deficits in
the form of major aphasio di.ficultles similar to edult
dyslexic syndromes. In group two, & neurologic deficit is
suspected., This is a basioc or blologic deficit 1n origlin end
is called a primary reading reterdation. In the third group
is found exogenous factors - as ¢pposed to endogenous or brain
injury - whioh lampair the utilization of normal potential;
these are anxiety, negativism, emotional blocking, snd
limited schoolinz opportunities. These are classed as

secondary reading reterdation.
B, Visusal-Motor Development end Directionality.

In the developmental studies of the child, the inter-
relatedness of visual-motor function and directionality has
been described, Gessell and Amesgs in their work describe the
development of visual orientation - the process is from the
vertical to the horizontal plane. The young child is able to
produce vertical lines or patterns before he can produce
horizontal lines or patterns. In two dimensional fi:ures the
child can produce first the aquare and .ectanvle end finally
the oblique figureas. Weaknesses in verticalizationm will

appear in the reproduction of these two dimenslonal figures

and rotstions will be seen. Up to seven or eight ysars of

23 A, Gesell and L.,B. Ames, "The Development of

Handedness", in the Journsl of QGenetic Psychology, Vol. Y0,
1947, p. 1556-175.
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age this tendency to verticalization in the reproduoction of
patterns is to be expected, Then the turning on the longi-
tudinal axis persists after the age of six or seven, Bender24
Tefers to this as a "soft" neurological sign of brain damage.
Davidson2® found that reversals and inversions tend

to disappear in grade one with 4 end b, g and p, b and d
beinz the last to go at about the mental sze of seven to
seven-eleven. Inversions disappear before reversals and
girls lose these errors before boys. In terms of horizontel
end vertical planes, followinz the developmental pattern the
rotation on the vertical plane is the first to dlsappear.

a8 approacheé the development of spatial rota-

¥erner
tions from the point of view of the child's notion of lert
and rizht. In this development there are four roughly
outlined steps:
1. In the first stage there are space of action and
spatial qualities of action., The ohild, at this

stage, cannot point out left and right but knows
the difference,

24 L. Bender, "Problems in Conceptualization and
Communication in Children with Developmental Alexia" in
P.H. Hoeh and J. Zubin, Psychopathology of Communiceation,
Grune and Stratton, New York London, 1958, p. 155-176.

25 H,P., Davidson, "A Btudy of the Confusing Letters,

B-D, P-%4", in Journal of Genetic Psychology, Vol. 47, No. 2,
1935, p. 458-468.

26 H, ¥erner,

Development, translated Ey E.B. Garside, ow York , -arpar
1940, p. 1 4.
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&. Aooording to Binet, Terman and others, at six or
seven the sverage chilld ¢au distin-uish rirht and
left egocentricaelly, 1.8., on his own body but not
on other objects.

3. Accordipg to Plaget, at eight years of age the
ohil4 can distinguieh right and left on other
than his own body. At nine, Gordon found that
the ohild will correctly imitate the movements of
the hands of someone facing hinm.

4., At the fourth stase, according to "isget, the
eleven ysar old can understand the left and rizht
properties of even inanimste objects,

The importance of this development is stated by
Goody and Reinhold:27

Y'e have sug~-ested that man used his knowledge
of position in space and the structure of his own
body, that is, the sensory information to measure
the outside world (...) The individual is unable
to make movements with any part of his body unless
be is correctly orientated as regards the relation
of the whole body tc the parts and also to the
outside world.

Reinhold?® further elaborated:
Directional qualities are likewise attributed to sen-
sations by the percelving individual depending upon
both spatial and temporal relationships (...) keading,
writing the performance of skilled movements, dressins,
and many other activities require perceptual judgement
of right-to-left, vertical and horizontsl relationships.
with this description of the normasl development of
directionality in mind, we now can proceed to the literature

describing the sizns of malfunctioning of thils process.

29 W, Goody and M. Reinhold, "Some Aspects of Human
Orientation in Space", in Breinm, Vol., 76, 1953, p. 337.

26 M. Reinhold, "An Analysls of Agnosia"™, in
Neurplozy, Vol. 4, 1954, p. 128,
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C. Visual Motor Performance end Its Reletionship to
Reading.

In the developmental stuuies done on the Bender
Visual Motor Gestalt Test2® rotations were found to be one of
the characteristics of the child's performence up to eight
years of age, some producing rotations in their drawings
after this agze. These rotationes are described by other
eauthors in the drawings and writings of children and
similarly that these normally disappeer around the age of
eight.

Fabian®® used the Bepder Visual Motor Gestalt Test
on a population of children in his study of vertical rota-
tions in visual motor performunce and 1ts relationship to
reading reversals. He found thet & relationship existed
between rotatione on the test and reversals in reading.

French?l in 4iscussing Fabian's findings and quotingzg
Bender, points out that children who are retarded in reading
have a grester tendency to alter the visually percelved

Gestalten to maturationally earlier forms., This is

29 L. Bender, Visual-Motor Cestalt Test, Research
Monographs, No. 3, Acerican Orthopsychiastrioc Assocliation, New
York, 1946, x11-176 p.

30 A.A. Fabien, "Vertical Rotution in Visual-Motor
Performance, Llts Relationship Lo Reading Reversals", in

ournal of Fducstional Psychology, Vol. 36, 1945, p. 189-154.
31 E.L. French, Pszcgg;gg¥ Faotors in Cases of Readin:
pifficulties, A Devereux Publlication, 1954, Devon, Pa., 7 p.
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attributed to a developmental lag and yives the example of
the altering of horizontel paerceptions to the vertical. He
further atated that this is possibly related to Orton's
strephosyabolia, that is, the reversal of words and letters.
The performance in other types of visusl-motor tasks
of the child with this disability has been described as
showing confusion in direotionality. Monroe®2 reports that
in a study done by her on a group of backward readers six to
ten years of uge in naming rows of plotures, a reverse order
was glven by backward readers. MacmeekenSS found that
gseverely retarded readers aged seven to ten reversed the
whole or part of one of the Termen-Merrill figures (Designs-
Year ix, item 3). Galifret-Granjon®4 found a tendency among
backward readers to airror reversal 1ln reconstructing fisures
with match stloks, uagoroh Haruyam135 in her test 7or Word
Blindness finde that bacxward readers with this 4ifficulty
are picked out when they reproduce simple two dimensional

figures which are rotated or reversed in reproductions,

52 M, Monroe, Childrep Who Cannot Read, University
Press, Chicago, 1932, xvi-206 p.

33 M. Meomeeken, Ocular Qgg;gancg in Relution to
Devslopmental Aphasia, University Press, London, 1939,
34 N. Galifret-Granjon, "Le Probleme de 1'Organisa-

tion Spatianle danse les Dyslexies d'Fvolution", Enfance,
Vol. 5, 1951, p. 455,

35 ¥, Maruyami, "Resding Disability: A Neurologicel
Point of View", oti the Yrton Soclety, Vol. 8, issue
of uay' 1956’ p. 4"’1 L]




REVIEFW OF THE LITYRATURE 14

What is true for these visual-motor tasks ceu also be
hypothesized for the visual-motor factors of the WISC. 1In the
next section, the rationale of the performence tasks of the

WISC and their visual-motor aspecte will be reviewed.
D. Visual-Motor Performance on the WISC.

Cohen,%® in his feoctorial study of the WISC, found
what he called a Perceptual Orsanization factor. The sub-
tests loading on this factor are Blook Desisn, Object Assemibly,
and Mazes. The faotors found on the WISC were essentially
the same as those which were found for =24ults on the WAIS.

Weohslor.av writing on the Adult “echsler, described
the Picture Arrangement, Block Design, Object Assembly, and
Dizit Symbol &8 involving a variety of visual-motor per-
formance. Rapapcrt58 describes Block Desizn, Object Assembly,
end Digit 8Bymbol as tests of visual-motor coordination,

heving two factors: visual orgemization and motor sction.

The visual orzanization is that they imply visusl direction

36 J. Cohen, "The Fectorial Structure of the WISC at

Ages 7-6, 10-6, and 13-6", in Journel of Qonsulting Psycho-
lozy, Vol. 23, No. ¢, 1959, p. 285-299.

37 D. Wechsler, Megsurement of Adult Intellizence,
Third Edition, The Williame and Wilkins Co., Baltimore, 1944,
Pe 79.

38 D. Rapapeort, X, Gill, and R, :chafer, Diesgnostic

Ps joal Testlnz, The Year Book Publishers, Inc.,
hicago, 1946, 249 p.
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in their execution. Wechsler says Blook Design is primarily
a test of spatial perception but also calla for abstract
capacity insofar as this ocapacity is involved in vizual
motor organization. It entails a certain umount of nmanipu-
lative ability, spatial orientation, and a cepacity to shift.
¥herever these abilities are impalred the subject will temd
to do badly on the test. On the adult studles he fcound that
Bloock Design corrslates hizhly with the verbal tests and
sesms8 to be tappinz some abllities lnvolved in the languaze
faculty. However, it is well to keep in mind that in the
correlations donme on the HISC, Tlcture Arrangement shows a
hicher correlation with Verbal than Block Desizn at age

7¢ and at 10§, while at 134 there is a drcp. Block Design
shows & higher correlation at age 10* than at aze 7% and
13%.39 Age 7% shows the lowest correletion which could
possibly be explained in developmental terms.

The problem of the effect of directionsl confusion on
the performance of the cnlld now arises, If there are sicus
of directional confusion in en individual's performance in
visual-motor tasks, will these also be found in the indivi-
dual's or:zl reading? As 18 seen in the litersture, this

connection is hypothesized in & general way but is not

39 D. Wechsler, Vechsler Intellizence Scale for

cng;dgeg, The Psycholozical Corporation, New York, 1949,
po 10"1 [ ]
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specifiocally tested on a one-to-one basis, i.e., rotation
on 8 plane on the visual-motor task cnd in orml reading.
This study will attempt to find if ¢ si-nificunt relation-
ship exists and to what extent direction2l confusion affects

the visual-motor perform=noce in a number of tasks.



CHAP TR II
THE REITTRLUINTAL TECIGN
A. PYormulation of the Hypothesis.

As seen in the previous chepter, this study is ococn-
cerned with the effect of iilrectional confusion on perfor-
zance. The guestion is raised that If signs of dlrsctional
confusion appear in an individual's performance on visual
zotor tasks, will it slso be found in the individual's oral
reading. The general hypothesis then stated is: signe of
directional confusion in visual motor taks are indicative of
reading reversals. The visual motor tasks used were WISC
Performance Subtests: Ticture Arrangement, Object ‘ssembly
and Block Design, and so it was necessury toc develop the
following specific research hypothesis -- ‘There are no
statisticelly significant differences im the reading reversal
tendencies of two groups of students who differ in their
degree of rotetion on the Ploture Arrangement, Object ‘ssembly
and Block Design SBubtests of the WISC.

In this chapter, the testing of this hypotheeis will
be described. The topics to be discussed are the population,
the experimental design, and the statlstical tools used
to evaluate the data. The {irst to be discussed is the

population.
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B. TPopulation.

The selection of the sample was done on the basis of
the results frci the Performunce Subtests of the *ISC,
Picture irrsngement, Block Design, and Object Asseably.

Instrument and Procedure.- The subject was sested
at a table op which lay a £4™ by 18" blank peper with the
24" side of the paper parallel to the ed-e of the table
proximate to the subject, The examiner stood to the right
and behind the subject. The standard material of the WISC
performance subtests of Picture Arranguwent, Block Design and
tiree items of the Ubject Assembly: the Manikin, the Face end
the Auto were used. The tiorse was omitted us it did nct lend
itself to & standard base line. mechsler'sl stendard pro-
cedure for the presentation of the WISC material was followed
with one alteration. The subject was permitted to attempt
as many of the ltems from which a traceable buse line could
be made whether these pattems were risht or wrong according
to the norms. Care was taeken to align the Bloock Design Cards
parallel to the edze of the table., All the items were worked
on sepwruate sheets of pauper, The hase line for each pattern
was traced onto this sheet by the examiner after the

completion of each pattern by the subject.

1 D. ¥Yechsler, Wechsler Intellimence Socale for Chil-
dren, New York, The Psycholowlical Corporation, 1949, p. 74-84.
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The base line for “icturs ‘rraniment and Block Desi: n
consisted of the line traced along the bottom edze of the
reproduction of the pattern, On the items of Object Assembly,
for the Manikin the bese line was that formed by trecing alonz
the cut between the upper half and the lower half of the body.
For the Face, the base line was tiat formed by tracing along
the cut tarough the forehead, pieces number 8 and 7 snd the
hair picces number 3 and 5, The base line for the ‘uto
was formed by tracing along the cut through the hood, plece
number 3 over the front wheel through the fender, plece
number 1.

Meesurement'and Criteria,- This date was then
measured acocording to the followingz coriteria. On the items
of Picture Arrangement, Block Desizn and Object Assembly,
directional conf.:i - 1 occurred when the base line of the
reproduction of the pattern was rotated. To measure the
degree of rotation of the base line of the items, a line AB
was drawn perallel to the 24" edge of the blank paper which
had been proximate to the subject., The distance of the
line AB from the edze of the paper was caloulated from the
end of the base line which was point A, See figure 1.

T™e &ngle CAB formed by the base line AC and line AB was

taken as the degree of rotation,
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Figure 1 Illustration of scoring procedure for
rotation of pattern 1n the three subtests of the WISC of
?ng%e formed by base 1ine of pattern (AC) and edge of paper

AB).
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A protractor wss used to moensure the degrees of
rotation. The protractor was pluaced on line AB and the
point of measurement was taken from point A, This gzave
scores in terms of degrees for each subject on each item,

To eliminate the disproportionate effect of a largze
amount of rotation of one item on the individual's acore,
the score was determined in terms of both the amount and the
number of times rotations occurred.

Table I shows various combinetions of the number of
times rotations ocourred and the number of degrees consi-
dered to constitute e rotetion. These sre matched with
reversals and the results ere set up in a contingency table.
As is seen in Table IV degrees of rotation occurring seven
times zives the most significant results,

Description of the Sample.- The sample of the
population consisted of thirty-four school ochildren between
the ages of six aend thirteen years of age, These were
selected from ungraded classes of the University of Ottawe
Child Guidance Center and graded end ungraded classes of the
Rockcliffe Public School., The intelligzence quotients in the
sazple were in the average to the vury superior range as
tested on the P.M,A., the Stauford Binet, and tne WISC,

The intelligence quotients had been obtained by the school
psychologist on one of these tests at some time during the

child'e settendance at school,



THE EXPERIMENTAL DESIGN

Table I,-

22

Distribution of Subjects on the Bacsis of Number end Degree of

Rotation Reversals
Degrees N

Rotatlon and the Number of Reversals.

- Frequencies
Rotate No Rotate Rotate

Heverse No Reverse No Reverse Reverse

s~

i

No Rotate

NI edd GG

OO OOVP

PP S S S G G G SIS
[
o

12
10
6

P
4]

DLW NOOO

e -
B ROANORODS RS

a Most significant.
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In this samplae of tairty-rour, Table II shows that
twenty-six were males and eight were females. The females
had a mean of 8.12 rotations with 8 range extending from
4 to 19 rotations. The males had a mean of 5.76 rotations
with & range extending from O to 12 rotations which is not a
significant difference. Table III shows that, of this group,
nineteen were szbove nine years of axe and had a mesan of 5.84
rotations with a range extending from O to 15 rotations.
Fifteen were below nine years of age with a mean of 7.46
rotations and & range extending from 2 to 12rotations which
is8 not a signiricant difference.

By means of the eriteria of four rctations, the
sample was divided into two groups, those rotating and those
not rotating. Table IV shows that im tho group not rotating
there were four’ :.:; subjects with & mean age of nine years
six months, with a renge in sge oxtending from seven years
three months to twelve years anine months. In the group
rotating there were twenty subjects with a meen age of eight
years five months with a range iln sge extending from six years

four months to twelve yerrs nine months.
C. The Experiment.

Instrument and Procedure.- When the subjects had

completed the WI13C, they were asked to read the Gray
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Table II.-

Mean, Standard Deviation and Rence of the Number of Rotations
On ¥1ISC of 34 Subjeets Distributed by Sex.

Sex Number Mean SD HRange
Female 8 8.12 3.31 4-15
Male 26 5.78 3.16 0-12
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%ble III [ B

Mean , Standard Deviation and Range of the Number of Hotations
on WISC of 34 Subjects by Age Above and Below 9 Years,

Age Number Mean SD Range
Above 9 19 5.84 3.74 0-15
Below 9 15 7.46 2.64 2.12
Both 34 6.55 3.34 0-15
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Table IV.-

Mean Age, Stendard Deviation snd Ranze in Years and Months
for 34 Subjects of the Experimental and Control Groups.

Group Number Mean SD Range
Control 14 9-8 1-9 7-3--12-9
Experimental 20 825 6-1 6-4--12-9

Both 34 £-10 0-9 6-4--12-9




THE EXPERIWENTAL DESIGN 27

Standardized Oral Parsgraphs® according to the stan-
dard procedure. They were also uasked to read the three
reading cards all of which were 5 inches by 8 inches with
the content typed in pica double spaced. The cards were
numbered one, two, three and presented in this sequence.
Card facontains the words which are described in the
literature as being susceptible to reversal errors. The
subject was asked to read, say or sound these words which-
ever ne was capable of doing. Card 1% conteins the scrambled
letters of the alphabet simllar to that used in the Durrell
Analysis of Heading Difficultz5 test. The subject was also
asked to read, say or sound these letters. The second part
of Card II contains columns of words end nonsense syllables,
The instructicns for these were: "Some of these are words
and some are not but just groups of letters to be sounded
or read, Read down the column." 1If the directions were not

understood they were explaiped further to the subject.

2 W.2, Gray, Standardized Orsl Read%gg Paragraphs,
Public School Publishing Co., Bloomington, I1l., 1925, see

Appendix 4, p. 97.
3 See Appendix 1, p. 54,
4 See Appendix 2, p. 55,

5 D.D. Durrell, Durrell Anulysis of Reading Difficulty,
Individual Hecord Blank for Grades 1 to 6, World Book Company,

Yonkers-on-idudson, New York, 1937, p. 1ll.
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Cara 1118 contalns pairs of numbers which the subject
was asked to resd. Errors wers recorded by the examiner as
the subject resd the material according to the following
criteria.

Criteria.- A reversal in the reading of the Grey

Standardized Orel Reading Puragraphs and the reasding ceards

occurred in three ways: 1) when one letter or number was
confused tor anotuer in such a way u8 to clearly indicate a
reversal, e.g., d for b, b for p, m for w, 8 for &; 2) when
a word or number was read as another with the same letters
but transposed, e.g., was for saw, not for ton, three for
there, 66 for 99, 96 for 69; ) when the order of the words
in the sentence was reversed, e6.2., "Said the little boy",
for "The littls boy sald", or "There once waa", for "Cnce
there was".7

As seen in Teble 1, four of the above defined re-
versals were necessary for the subject to be considered as

showing a consistent pattern of reversel in his reeding.
D. Statistical %valuation.

For the purpose of statistical verificution, the

hypothesis will be considersd in two ways., First, the data

8 See Appendix 35, p.56.

7 D, Wechsler end M.L., Pignatelli,"Reversal Errors in
Reeding: Fienomenon of Axial Rotation", im Journal of Tduca-

tiopal Psychology, Vol. 28, 1937, p. Z15,
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2iven by the subjeocts' performence will be considered as a
whole. This will be concerned with a possible relationship
between rotations and reversals snd will be done by means

of ths chi-square technigue., Because of the smallness of

the group, Yate's correction for continuity will be applied.a

2
N(AD - BC) - g;
Chi =

(A 4B) (C+D) (AsC) (B D)

If a significant relaticnship is found, then the individual
items of the WISC Performance Subtests will be exanined to
£ind which iteme are contributing to this relationship.

Each item wlll be considered by meens of the chi-sguare tech-
nigue with Yate's correction, usiug ss criteria a minimum of
four degrees for a rotation and four reversals in reasding

as a consistent pattern of reversala., For those items having
expected frequencies below two, the direct probability

tecanique will be used.’

P = (AsB)! (CD)! (A$C)Y (ByD)!
N' A' B! C! D!

In order to further test the relstionship between

rotations and reversals, the data will be set up and tested

8 L.T. Dayhaw, Manusl de Ststistique, ®ditions de
1tUniversite a'Ottawa, Ottawse, Cunedsa, 1958, p. 396.

9 4. MoNemar, Psycholosical Statigtice, 2nd Tdition,
Jonn Wiley & Sons, Inc,, New York, 1955, p. 241-242,
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by the ohi-square teochnigue using the total number of degreecs
rotated by each subject as & criterias for a rotation.
Further, the significance of the difference between the

mean degrees of rotation will be compared om esach item be-

tween the experimental and control groups by means of the

_t_ test.



CHAPTER III
PRESENTATION AND DISCUSSION OF RESULTS

With the desceripticns of the experiment and the
statistical evaluation of the previous chapter, the presen-
tetion of the results and their relevance to the hypothesia

remains,
A, Preasentation of Results,

The first chi-square was councerned with the posaible
relationship between rotations and reversals as seen in
Teble V. Using as coriteria 7 rotations of 4 degrees as a
rotation and 4 reversals in reading, this separated a 2 x 2
chi-squere as follows: Cell A contalned three frequenciass;
Cell B contained thirteen; Cell C ocontained thirteen, and
Cell D five. The N totalled 34. The resultant chi-square
was 7.69, significant beyond the .0l level of oconfidence
utilizing one degree of freedom.

This result indieated some type of relationship
existed betwesn reversals and rotations. The hypothesis of
independence of the data as classified was therefore
rejected,

A significant relationship having been shown betwsen
reversals and rotations, the second application of the chi-

square technique was made to determine which items were
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Table V. -

Frequencies for the Computation of the Chi-Square? of
Rotations on WISC Items and Reading Reverssls.

Reversals Rotations
Less than 7 7 or more of 4

of 4 Degrees degrees or more

4 or more 3 13

Less than 4 13 5

a Chi-square = 7,69,
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contributing to this relationship. Using as criteria a mi-
nisum of four degrees for a rotation and four reversals in
reading as a consistent pattern of reversale, as sean in
Table VI, this gave the following chi-squares, For the
items on Picture Arrangement, the results ylelded a chi-
square of 5,72, significant beyond the .02 level of confi-
dence for item B; a chi-.square of 4.39, significant beyond
the .05 level of confidence for items 1 and 2; a chi-square
of 8.05 significant beyond thes ,0l level of confidence for
item 5; awmd a chi-squmre of 8,78 significant beyond the .01
level of oconfidence for item 7., TFor the items of Block
Design, the results yielded & chi-square of 5.02 slgnifiocant
beyond the .05 level of confidence for item 4; & chi-scuare
of 4.5)1 signifiocant beyond the .05 level of confidence for
item 4; a chi-square of 4.51 significent at the .05 level of
confidence for item 5. For the items of Object Assembly, the
results yielded a chi-square of 4.23 significant at the ,05
level of confidence for item Face.

The results of the chl-squares of the twenty-four

items of the WISC Performance Bubtests showed a tendency to

a negative correlation on four of the items., To test the
atrength of this negativo correlation, a contingency coeffi-
cient was calculated, A?'amen In Table VII, the items with
the greatest contingency coofficient ware item 3 of

Picture Arrengement with .264, and the item Face of Objeot
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T&hle VIQ“

Chi-square of Rotation apnd Reversuls ror Lach of the Twenty-
four Items in the WISC Picture Arran%emsnt (PA), Block
Design (BD), and Objeot Assembly (0A) Subtests (N 24).

e
e

Item Chi-square® Significence
PA
A .68
B 5.71 b
c 3,37
D .48
1l 4,39 [}
2 4,39 c
3 25
4 2.17
5 8.05 a
8 - ")
7 B.78 4
BD
A «01
B 2.13
c 2,51
1 2,35
2 3.28
3 .73
4 5,02 o
5 4,51 ¢
6 «80
7 - o
0A ,
Menikin 1,086
Face 4.3 o
Auto 1.89
a 2x 2.

b S8ignificant bsyond .0Z level of confidence.
¢ Bignificent beyond .05 level of confidence.
a 8ignifiocant beyond .01l level of oconfldence.
e Direot probability of .78,
?f Direct probability of .30,
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Tﬂbl. VII * -

Distribution of Subjeots on the Basis of the Number and Degree
of Rotation and the Number of Roversuls on Fach of the Twenty-
four Items of Picture Arrangement (PA), Block Design (BD),

and Object Assembly (0A) Bubtests (N 34).

w——
e

———
=

Item ir_________ﬁ_ﬁzgggsgelsa
otate No Rotate Rotate

Ko Hotate

Reverse No Reverse No Reverse HReverse

PA
A 7 11 5 11
B 7 16 0 11
c 6 14 2 12
D 4 13 3 14
1l S 15 1l 13
e 5 15 l 13
3 3 11 5 14%
4 2] 15 1l i5
S 5 16 0 12
6 H4 12 13 &
7 5 14 0 9
ED , b
A 6 10 6 12
B 9 11 5 ?
¢ 8 12 4 10
b 3 5 14 2 13
2 9 12 4 9
3 7 1l 4 11
4 8 11 4 8
$ 5 11 3 7
é 3 5 5 .50
7 2 9 1l 2
OA
Manikin 10 2 8 7
Faoce 1l e é 4
Auto 4 8 8 104
a Contingency coefficient of ,264,
b Contingency coefficient of ,014.
¢ Contingency coefficlent of .206.
4 Contipzmency coeffliclient of ,253,
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Assembly with .,253. These show & slight tendency to a
negative correlation.

Having arrived at the above results with the origi-
nal criteria, the data was agein examined by means of the
chi-square teohnique with a new set of criteria, The totel
number of degrees rotated on all the items by the subject.
Table VIII shows the total number of degrees rotated by each
subject and the number of reversals made in reading. It was
determined that sixty degrees could be used as a cut off
score to designate those rotating from those not rotsting.
Subjects with scores sbove 80 degrees were designated as
rotating on the WISC Performence Subtests., Five reversals
in resding were used as the criteria to desisnate =&
consistent pattern of reversals,

The chi-aquare application concerned with a possible
relationship between rotation and reversel separated a
2 x 2 chi-square as follows: Cell A contained 4 freguencies;
Cell B conteined 14; Cell C contalned 14; and Cell D con-
tained 2. The K totelled thirty-four. The resultant ohi-
squere was 17.22, significant beyond the ,001 level of
confidence utilizing one degree of freedom. This is shown
in Table IX. This result egain indicated some type of
relationship existed between rotations and reversals.

A significent relationship having been shown, the

difference in t velues between the mean scores in degrees
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Table VIII.-

Total Wumber of Degrees of Rotution on the Three Subteste of
the WISC and Number of Reading Neversals for Tach Individual
on Experiment.

Subjects Degrees of Reedling
Rotation Reversals

1 46.0 2

2 82.0 0
3 187.0 3
4 27.0 3
5 34.5 2

6 33.0 3
7 41,0 3
8 48,0 2
9 39.0 0
10 49.8 3
11 55.0 3
12 48.0 3
13 16,0 0
14 37.5 3
15 58.0 0
16 39.5 3
17 175.5 8
16 103.0 6
19 68.0 7
20 64.5 6
21 129.5 10
22 50.0 7
23 34.0 7
24 90.0 7
25 58.0 9
26 76.0 11
a7 135.0 6
28 B2.5 9
29 64.0 10
30 8l1.0 5
31 74.5 6
32 138,0 3
33 87.%5 7
34 64.0 8
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Table Ix. -

Frequencies for the Computation of the Chi-Sjuare® of
Rotations on WISC Items and Reading Reversals.

Reversals _______nggg%gggu________
Lesas Than 60Y 60 or more

5 or more 4 14

Less than § 14 2

e ————

a Chi-square = 17,22,

8
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of rotation of the subjecta rotating less than 60 demrees for
each of the twenty-four items of the WISC Performsnce Sub-
tests was determined to find which items were contributing
to this relationship.

Table X shows the gignificance of the d)ifference in
1 values between the mean scores in degrees of rotetions of
the subjects rctating iess than 60 degrees and those rota-
ting more than 60 degrees for each of the twenty-four items
of the Performance Subtests of the WISC, Items C, 2, and 3
of Picture Arrangement; item 5 ¢f Block Design and item
dianikin of Objeot Assembly are significunt at the .00l level
of confidence using 3% degrees of freedom. Iltem 4 of Block
Design 18 significant beyond the .01 level of confidence
using 26 degrees of freedom. Item A of Picture Arrangement,
and itemns A4, B, C of Block Design are significant beyond the
.05 level of confidence using 32 degrees of freedom, Item D
of Picture Arranzement is significant beyond the ,02 level of

confidence using 32 degrees of freedom.
B. Discussion of Results,

This study has shown that there 1s a significant
relationshlip between reading reversels and rotations on the
30 subtest itema., With both sets of criteria used for

scoring, this significant relationship appeared. There

appears to be & common underlying process involved in the
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Table X, -

Significance of the Difference in t Values Between the Mean
Scores in Degrees of Rotation of the Subjects Roteting Less
Than 60 degrees and Those Rotating More Than 60 Degrees for
Each of the Tweunty-Four Items on the Picture Arrangement(PA),

Block Design (BD), and Object Assembly (OA)(N 34),

Item Dm obm Obtained Significance
L Values

PA

A .12 2,25 2,27 a
B « 27 .87 .31
c 2,87 062 4,63 b
D £2.26 .92 2,46 c
1 1.04 «71 1.46
2 27 .53 5.09 b
3 1.79 .42 4.26 b
4 .61 .53 1.15
5 1.33 .87 1.52
6 1.05 1.03 1.02
7 .79 1.23 .64

ED
A 2.97 1.38 2,18 a
B 4.67 1.38 2,15 a
c 2,74 1.15 2,38 a
1 4.97 2.42 2,05
2 4,89 2,37 2,06
3 1.79 1,56 1.15

4 6.65 2423 2.98 d
3] 4,64 1,09 4.25 b
6 3.035 2.83 1.07
7 3.24 2,02 1,680

OA

Manikin 1.29 2,33 5.54 b
Face 4.38 2el4 1.87

Auto ] .13 2.04 .64

e e e e e

a SBigpifiocant beyond .05 level of confldence,
b Significant beyond .00l level of confidence.
e Significant beyond .Q0Z level of confidence.
4 Bignificant beyond .0l level of confidence.
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performance of these two types of tusks. 1o attribute this
to inoonsistent learning or training would not te an ade-
quate explanation as Schilderl nas pointed out. Relnhold's”
point taat dirsctional qualities are attributed to sense-
tions by the perceiving individual by which adequate spatial
and temporal relationships are acquired which are necessary
for reading, writinz, &nd other performance skills is borne
out by the results of this study. Reversuals in reading in
this group &are not solely the vesult of traininz or learnins
inconsistency or of lansuage ditrficulty, but to e more basic
process which permeates the visual motor performence of the
individual, Bender'ésdebcription of this as a di{ficulty in
perception of orientation in termes of rotution and plane

and anguler distance, would more edequately describe what is

seen to ococur in this study und in Fabiun's4 study with the

1 P. 8childer, "Congenitel Alexie and lts Relation to
OUptic Perception”, Journsl of Genetic Psycholosy, Vol, &5,
1044, p. 67-88.

2 M. Reinhold, "An Analyels of Asnozla”, in Neurolo:zy,
Vol. 4, 1954, p. 1z8.

3 The “Yrton bLoclety lst Annual Program keeting, New
York, October 27, 1952, Kesearch Htudies from Bellevue
Hospital on Specific Heading Disebilities, by Lauretta Bender,

(Resume), from Bulletin of the Orton Society, Vol. 1, June,
1951 3 po 3—50

4 A.A. Tablan, "Vertical Rotuztilon in Visual-Motor
Performsnce, lts Relationship te Heading Reversals”, in

Jourpnal of Rducationsl Psycholosgy, Vol. 36, 1945, p. 129-154.



s

FRESERTATION AAD DIGCUSSION OF HWULTS Y.

e

Bender Visusl Motor Gestult Test. Hot only is the dirffi-
culty found in dealing with written len-uage symbols, but

it is ealso found in the individuecl's perforsance on visual
motor tasks,

In considering a nsurolovical basis tor this mal-
funcitioning, a broader view should be taxen than has been
pursusd, in view of the findings of the work done at
1'Hospital Henri Rouselle5 and by Hermann6 in Denmark. 1In
studies done on localization of oraln dameze on either
cersbral hemisphero.V it bas beon found thet vhose with
damagze on the right ceretral hewisphere showed lowared
Perforszance subtest scores on the #ALS; those with daemaze on
the left hemisphere showed lowered Verbal subtest scores on
the WAIS. It is hypothesized from this that tnose with
right cerebral damage snow & dlsturbance in theiy spatial
and motor performance, while those with left hemisphere
damage show a language lampairment. Only a very saall per

cent of the subjeots used in this study showed evident brain

5 J.R. Gallagher, "Part Il, Reports on Medical Re-
gearch, Buropean Research in Rending Disebility, Report of
Personal Visite in Englend, France, and Denmerk", in Bulletin
of the Orton Society, Vol. 8, issue of May, 1958, p. 11-14.

6 K, Hermann, Reuding Disebility, Sprinagfield,
Illinois, Charles C. Thomas, 1959, 183 p,.

7 Rosewary Bterk, 4n Invgstingtign of Unilateral
Cerebral Patholo with Bquated Verbal and Visual-Motor Tusk
unpublished doctor's diseertation from ¥ayne utate Un
Detroit. Hichizan, 1260.
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damege. The group rotating und reversing contained one or
two subjects with evident brain dermge. 'The distortions in
this group's performunce were in both the spatial motor
function, as seen in the performance on the WISC subtests
and in the language function, as seen in thte orel reading.
The perfermence in orsal reading produced strephic confusions
of letters which produced new gestalts, Larger units in
oral reeding, words und sentences, were similarly distorted,
While in tae reprocductions of the BISC Performance subtests,
the gestalt was not changed but was misorientated in space,
i.8., the seme pattern was reprcduced but rotated. Whatever
the procese melfunetioning, it appears thet the figures are
distorted but maintain & meaningful content,

In the oral reesding, the sequence of the figures was
the factor that was distorted to produce the directional
confusion. While in the reprodustion of the WISC Performance
subtests the distortion 4id not involve sequence but a dis-
turbance in the horizontel vertical axis, According to
Wechsler and PignatelliB the disturbanoce in sequence in read-
ing can be reduced to the horigontal-vertical dimension, The
question mey be raised as to whether slze alone or whether

the need to produce a meaningful form or both together

8 D. VWeohsler and M.L. Pignatelli, "Reversal Errors
in Reading: Phenomenon of Axiel Rotation", in Journal of
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were affecting the difference ir the form of dirtortion of
the stimulus,

ln the oral reading, there wus visual-orsl performance
vhile the reprcduction of the WISC itiems involved viruel-
menual perforrcernce, Further, the check for correctneess in
the orul readling wus sn auditory omne; in ihe reproductions
of the WISC Performance subtests the check for correctness
waa visual., The cosmon factor invoived in tnese itvio types
of tucks it in the visuel process end the direetionel
gonfusion is & misinterpretetion of the spatial aspect of the
task., 1Ihis would indicate ihot the cisturbance coes not lie
in the motor expressive process but raluer in either lhe
sensory perception or the integrutive process. in oonsi-
dering the perceptive process, the rirst possibility of
distorting the ima-e is in the retipa where it Las beern
observed that under normsl conditions of observation the re-
tinal imege is s shiftins, fluoctuating pattern of intonsity
gradients csused by the constant fluttering notion of the
eyeballs. The second possibility is In the transmission of
the impulse to the Brein Centers, there 1s e tempcrel
dispersior iu e sipgle :utimulus reaching the higher centers,
suggesiing the possibllity thet cll the parts of the
atimulus do not resch the bruln centers st the same time
leaving the chance of misinterpretution by sequence. There

is also the poesibility of distortions at the optiec
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ohiasma and at the synaptic Junoctions of the genticulates
and in the hizher braln centers. The differences in dls-
tortions of the two types cof materlals and the differences
in si:es should lead to a study of a wider semple of tasks,
an analysis of the distortions of these by a normal group
who do not show directicnal confusion end a sroup that does
show directional confusion. These groups could be further
studied to find if they do show sny neurologicsl disturbance
in the areas where possible distortions of the visual
stiaulus might occur,

Wnile the most siagnificant relationship appeared
woen the data was examlined using as & criteria the cumula-
tive degrees of rotations, some individuel itexs showed a
significaent relationsihip, but not as great as would be
expected from the significance of the overall chi-squares.
The iniividusl items that showed & significant rotation
were Picture Arranzement items B, 1, 2, 5, and 7; Block
Design items A, B, C, D, 4, and 5; Objlect Assembly items
Manikin and Face, LIf these are re-examined using the level
of confldence obtained in the overall chi-squares whioh, for
the 1irst set of criteria was .01 and for the second set of
criteria was .001, the items which are sl nificant are:
Picture Arrungoment items €, 2, 3, 5, and 7; Blook Desizn
item 5; and Object Asseuxbly, item Menikin. On these items
there appeers to be a d4ifficulty in maintaining the
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horizontal-vertiocel axis when 2 chanze in size occurs. This
is seen in Picture Arraunzement items C and 5 where there is
e change in the length from the previous items, On Block
Design item 5, the size of the reproduction of the pattern
is increased by the use of additional blocks. This can be
interpreted as a difficulty in shifting which disrupte the
abllity to msintain the horizontal-vertical axls and

thereby producing a rotation.

On Object Assembly the item Manikin wes siznificant
beyond the .00l level of confidence, This is a change in the
material end type of task but also is the only obvious
involvement of body image in the tasks. Schilder9 has
hypothesized that perceptual and motility dlsturbances arise
from cerebral dysfunction which adversely affects the body
image which may be what is happening here.

Other items which showed & significance but below
that of the level of confidence set were Blook Design item 4
which ahowed significance on both the chi-sguare and the t
test; Picture Arrancesment items A, B, D, and 1l; Blook Design
items A, B, and C; Object Assawubly item Fece,

9 P, Schilder, I%Qﬁo a%d Agng%ranoe of the Humsn
B°d§’ New York, International Universities ’ress, 1950,
v

-383 p.
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Picture Arrangecent items A, B, are the first items
of this type of material and sgaln suggest a difficulty in
shifting. This is also seen in Block Design items A, B,
and C,

It is of interest to note that the items of Block
Desizn in which dieagonals are used in the pattern were
lacking in significence, These items ere especiaslly
difficult for brain damaged subjecta as reported in Goldstein's
study.

Item four of Block Design is a diamond figure on a
square background which Goldateinlo found to be difficult for
his population of brain damsged subjescts to produce, Fullerll
found that on his variation of the Bender Visual Motor
Cestalt Test this type of pattern also produced rotation in
hie populstion of neurotiocs and schizophrenic children, 1In
Puller's study, the rotations would appsar to be the result
of s psychogenis preocess and not brain demags.

Anxiety has been shown to affectcue utilizetion end

o
interferes with the perceptive process. Shapiro and Yatesl”

10 K. Goldsteln and M. Scheerer,"Abstract and Concrete
Behavior, An Experimental Study with Speclal Tests”,

Psycholoxzicel Mopoarsphe, Vol., 53, No. 2, 1941, p. 36-41.
11 J.k. Fuller, Kactors Influencing Rotation on the

Bender Gestalt P [T dren, unpublished doctor's

dissertation, Univereity of Uttuwe, Ottawa, 1960, p. 68.

12 M.B. Bhapiro,"Rxperimental Studies of a Perceptual

Anomaly, Part L, Initial ¥xperiments"”, Journal of Mental
gelence, Vol. 97, 1951, p. 90-110,
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in their studies with adults showed that when cues from the
environment were taken away, even normels roteted on the
Kohs Blocks. Considering the differential diagnosis of poor
readers by Rabinovitch, Drew, gg_g;,ls both types of rota-
tions would rfit and the question would arise of how these
could be differentisted whether jumntitatively or
qualitatively.

In dealing with poor readers, it is vital to success-
ful treatment to differentiate disgnostically as to the
ceuse of the dissbility. Poor resders who have shownthis
dirfficulty with lenguage symbole have been taught with
methods that concretize the mentation of the individuasl.
Compulsivity, rizidity in patterning of language skills and
conoreteness are induced to correct the disability saocrificing
the higher forms of sbstract mentation, While this results
in moderate success in the early grades, it impedes further
progress when more abstract mentation is required,

As the process i8 more basic than that involved in
language the means of correcting it should be more dirsct
and besic avoiding the connection with the sbstraction

involved in the use of language symbols and reading. The

13 R.D. Rabinovitoh, A.L. Drew, R..:. DeJon-, W
lngrem, and L. Withey, "A Research Approuch to Reading

Retardation”, in Neurology and Tsychiatry in Childhood, Pro-
ceedinzs of the Association for Research in Nervous and
enta]l Disease, Vol. 34, 1956, p, 363-396.
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ability to deal with the horizontal-verticel axis mnd the
perceiving of directional guallties should be strenzthened
by reinforcing the sensatlions throuzh whioh these are
peroeived, To avoid the additional complication with the
language, a perlod of training involving the sensation of
directional qusalities should be attempted before emphasizing
the letter-sound relationship and the mssoclation of meeninz

with the visual symbols,



SUMMARY AND CONCLUSIONS

The purpose of this study wes to investigate whether
or not a relationship existed between rotutions on the
visual motor tasks of the WISC Performance subtests and
reversals in reading. Previous studies have not been
oconcerned with this relationship but only descrite these
as ocourring concurrently. The conclusions of the study
are: 1) there is a sisnificent relationship between
rotations on the WISC Performance subtests end reverssls
in oral reading; 2) iteme that involve a change in size
proiuce rotations more consistently than the other items;
3) the subjeocts evidenoing rotation are likely to rotate
on any type of item found in the +ISC Performence subtests.

The problem of whether the underlying process is
organic or psychogenic re:sains to be solved. The per-
foramance of the subjeocts rotsting apd reveraing in this
study resembled that of brain demaged individuals and

also that of individuals with psychogenic disburbances.
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Reading Zard No, 1

clot bread rat bay
Tan on who slept
day shoe earth calm
clam ground bump red
flower now blue there
left colt oh pump
form smell sky meat
beat three from but
dump grey try yellow
how but felt beard
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Reading Curd No., 2

sam
dup
weh
mun

was

wem
nir
dog

bew

stcpedfrimlahb
wgonhyuvjJkzaqx
clasibrtjumhop

nem
tod
mir
owl
neh
zen
mes
num
net

ead

pub
8aw
aum
hew
pud
not
new
rin
bod

web

nez
sam
ten
bas
deb
hen
low
mun
bot

men
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efogxnvaqgd

bew
dog
nir
wem
ten
bup
wasg
num
weh

dup

sab
net
num
mas
zen
deb
neh
low
mir

todb

GBCU

LVXJ

wykz
web men
god bot
rin Tim
mew low
not hen
run bed
pud bas
hew ten
num ams
saw nur
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12
93
53

16
Bl
11

98
17
82
73
82
13
25

41
3z
33
65
75
14

22
63
51
94
£4
18
87

43
15

31
61
86
19

72
33
96
74
52
71
95

21
83
42
21
76
87
92
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Gray Oral

Reading Paragraphs THE PUBLIC SCHOOL PUBLISHING COMPANY
Test TEST DIVISION OF
THE BOBBS-MERRILL COMPANY, INC.
ASSOCIATED WITH HOWARD W. SAMS & CO., INC,

Printed in U. 8. A.

STANDARDIZED ORAL READING PARAGRAPHS

By William S. Gray

Name. e Age Today.... ... ...

Years Months
Race ..o Sex. Grade........ ...
City State..........o Date........ oo
School ... .. Teacher

Directions to the Teacher

Each child should be tested apart from the others in a
room by himself. Give him an unused folder. Take
another folder and fill in the above blanks before beginning
the reading. As the child reads, record his efforts, using
the marks presented on the class record sheet, and following
the directions printed there as accurately as possible.

295-4p
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1
A boy had a dog.

The dog ran into the woods.

The boy ran after the dog.

He wanted the dog to go home.

But the dog would not go home.
The little boy said,

“] cannot go home without my dog.”
Then the boy began to cry.

2

Once there was a little pig.

He lived with kis mother in a pen.

One day he saw his four feet.

“Mother,” he said, “what can I do with my
feet?”

His mother said, “You can run with them.”

So the little pig ran round and round the
pen.

3

Once there was a cat and a mouse. They
lived in the same house. The cat bit off the
mouse’s tail. “Pray puss,” said the mouse,
“give me my long tail again.”

“No, ”said the cat, “I will not give you your
tail till you bring me some milk.”

4

Once there lived a king and a queen in a
large palace. But the king and queen were
not happy. There were no little children in
the house or garden. One day they found a
poor little boy and girl at their door. They
took them into the beautiful palace and
made them their own. The king and queen
were then happy.
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5

One of the most interesting birds which
ever lived in my bird-room was a blue-jay
named Jackie. He was full of business from
morning till night, scarcely ever still. He
had been stolen from a nest long before he
could fly, and he had been reared in a house
long before he had been given to me as a pet.

6

The part of farming enjoyed most by a
boy is the making of maple sugar. It is
better than blackberrying and almost as
good as fishing. One reason why a boy likes
this work is that someone else does most of
it. It is a sort of work in which he can
appear to be very industrious and yet do but
little.

7

It was one of those wonderful evenings
such as are found only in this magnificent
region. The sun had sunk behind the
mountains, but it was still light. The
pretty twilight glow embraced a third of the
sky, and against its brilliancy stood the dull
white masses of the mountains in evident
contrast.

8

The crown and glory of a useful life is
character. It is the noblest possession of
man. It forms a rank in itself, an estate in
the general good will, dignifying every sta-
tion and exalting every position in society.
It exercises a greater power than wealth,
and is a valuable means of securing honor,
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9

He was approximately six feet tall and his
body was well proportioned. His complexion
inclined to be florid; his eyes were blue and
remarkably far apart. A profusion of hair
covered the forechead. He was scrupulously
neat in his appearance; and, although he
habitually left his tent early, he was well
dressed.

10

Responding to the impulse of habit Jo-
sephus spoke as of old. The others listened
attentively but in grim and contemptuous
silence. He spoke at length, continuously,
persistently, and ingratiatingly. Finally ex-
hausted through loss of strength he hesi-
tated. As always happens in such exigencies
he was lost.

11

The attractions of the American prairies
as well as of the alluvial deposits of Egypt
have been overcome by the azure skies of
Italy and the antiquities of Roman archi-
tecture. My delight in the antique and my
fondness for architectural and archaeological
studies verges onto a fanaticism.

12

The hypotheses concerning physical phe-
nomena formulated by the early philosophers
proved to be inconsistent and in general not
universally applicable. Before relatively ac~
curate principles could be established, phys-
icists, mathematicians, and statisticians had
to combine forces and work arduously.
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Table XI.-

Range, Mean and Standard Deviation of the Degree of Rotation
On Baoh of the Items of Picture Arrangement (PA), Blook
Design (BD) and Object Assembly (OA) Bubtests for Thome

8ub jects Rotating Less Than 60 Degrees.

e e e}

Item Range Mean 8D N
PA
A 0-11 1,80 2.65 15
B 0-7 1.88 2,01 15
c 0-2 .05 0% 15
D 0-395 1.00 1,01 18
1l 0-60 .96 1.54 15
2 0-5 1.83 1.73 15
3 0-4 1.21 1,51 14
4 0-5 1.20 1.58 18
5 0-4 1.17 1.38 14
é 0-3 .57 1.0 13
BD
A 0-10 1.63 2,65 15
B 0-12 £.40 3.12 15
c 0-9 1.70 2,85 1%
1l 0-2 .26 .09 15
2 0-5 1.16 1.73 15
3 0-40 4,30 3.87 15
4 0-6 1.42 1.73 14
5 0-1 .08 .35 12
6 0-11 2,85 4,24 10
V4 0-5 .88 1.41 9
OA
Manikin 0-27 4,23 8,85 15
Tace 0-20 3.79 5.68 12

Auto 0-15 4,16 3.87 12
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hblo III *« =

Range, Mean and Stundard Deviation of the Degree of Rotation
On Bach of the Items of Picture Arrangement (PA), Block
Design (BD) and Object Assembly (OA) Bubtests for Those

Subjects Rotating More Than 60 Degrees.

e

Item Range Mean 3D N
PA
c 0-7 2.92 .85 19
D 0-20 3.26 4,58 19
1 0-9 2,00 3.01 19
2 0-8 2,10 2.24 19
3 0-7 2,00 2.65 19
4 0-7 1,81 2.24 19
6 0-8 1.62 1.74 16
7 0-11 2,36 3.01 18
BD
A 0-13.5 4.60 5.02 19
B 0-36 7.07 8,31 19
1 0-45 5.83 10.20 19
2 0-27 6.05 9.59 18
3 0-19 6.09 5,91 16
4 0-26 8.07 ?7.87 14
5 0-12 4.72 3.46 11
6 0-24 5.88 6.93 9
7 0-14 4.12 5.20 8
O0A
Manikin 0-23 5.52 6.08 19
Face 0-21-5 8.17 6.40 17

Auto 0-~-1% 4,03 8,25 15
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Table XIII.-

Ran:e, Mesn and Standerd Deviationof the Degree of Rotation
On Each of the Items of Plcture Arrangement (PA), Block
Design (BD) and Object Assembly (OA) Subtests.

——
e —

Item Range Mean 3D N
PA 2.07 4,69 34
A ¢-36 4.80 7.48 54
B 0-11 2.00 3.16 54
C 0-7 2,0 2,83 54
D 0-20 2,3 3,60 34
1l 0-9 1.5 2.44 34
2 0-8 2,0 2.10 34
3 0-7 1.7 1.91 33
4 0-7 1.5 1.74 34
3 0-15 1.9 2.82 33
6 0-5 1.2 1.70 29
7 0-11 2,0 1,50 28
BD 2.68 6.91 34
A 0’1305 3.3 4.31 34
c 0-16 3.2 4,24 34
2 0-27 4,4 8.70 33
3 0-40 5.0 7.87 32
4 0-26 4.8 6.55 28
5 0-12 2,3 3.31 23
6 0-24 4,5 6.00 18
7 0-14 2.4 4.24 16
OA 5.18 6.17 34
Menikin 0-27 5.0 5.65 34
Face 0-21.5 6.4 6.78 29
Auto 0-19 4.1 .65 a7




APPENDIX 8

ABSTRACT OF
Rotations in Visual Motor Tusks end Keversals
n Oral Reading.

The primary aim of this study was to investigete
whether or not a relationship existed between rotations on
the visual motor tasks and reversals in oral reading. The
Gray Standardized Ora]l Readling Parsgraphs and oards
containing reading material which is described in the
literature as the most common source of diffieculty for
poor readers were ugad to test for reversals in reading.
The items of the Performance Subtests of the WISC, Block
Design, Picture Arrangement, and Objeot Assembly were used
to test for rotations in the visual-motor area.

Te population consisted of thirty-four school
children from the general Ottuwa area. The age ranze was
from seven years three months to twelve yesrs nine months,
Twenty-four males and eight femsles were used,

The acocumulated data was classified by two sets of
criteria. On the first set, number and size of rotations
on the ¥ISC iteme wus compurad to the number of reversals

in reading. ©On the second set, the total number of dezrees

1 Robert K. Hartigen, master's thesis presented teo
the School of Psychology and Bducation of the University of
Ottawa, Ontario, 19861, viii-62 p.
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rotated on all the items was compared with the number of
reading reversals, This was done by means of the chi-square
technique. An item analysis wes run on the individual
items to find which were contributing to the signifiocance,

A significent relationship was found on both sets
of criteria for rotations in the visual-motor tasks and
reversals in oral reading. Items which involve a change in
size from the previous ltem produce rotations more con-
sistently then other items. But individuals evidencing
rotation are likely to rotate on any type of item.

it was concluded that those evidenoing rotations
and reversals show perforzance whieh is similar to
individusls with brein damage and also to those with s
psyshogenic disturbance.



