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ABSTRACT

The purpose aof this thesis was to construct 8 comprehensive battery of standardised
tests that was robust in terms of its psychometric charadteristics to evaluate visu-
perceptual-motor (V-P-M} function in the adult who had suffered a Cerebro-Vascular-
Accident (C.V.A.). This was to meel the need for the occupational therapist to target
specific deficits and thereby to provide an effective treatment to patients. Work done
by the candidate with patients, the literature as well as a review of existing tests
demonstrated the need for such a test baltery. Up to this time, fests avallable do not
meet all the requirements for a reliable and valid assessment tool for adult V-P-M
function. This demanded that the tests compilad for this thesis be based on a sound
theoretical model, supplled Information en age related changes in function and had
undergone rigorous psychometric testing. It was also nescessary that normative data
based on information collected from a random sampte of the population for whom the
test was intended and which would include a wide range of age groups, be collected.
 ordar to fulfil these requirements the construction of this test battery followed the
elevan steps necessary to produce tests ready for the final stage (step twelve) i.e. the
eullection of the normative data.

For a standz.vised test to he acceptable it must he based on & guiding theory which will
provide definitions of the theoretical cancepts and their relationship to each other. The
theory serves as the basis of a model which is then tested through research aimed at
making the model operational. The V-P-M test battery deccribed in this thesls was
constructed on the basls of a theoretical model devised by the candidate and focused
specifically on the visual-perceptual process. The construction of the model was the
first essential step in producing the standardised battery of tests. The second step
requirad that the uses for the tests be clearly defined. In this Insiance it was necessary
that the test battery clearly distinguished between the normal decrease In function with
advancing age and the problems that might ocour subsequent to a C.V.A, as well as
being able to diagnose conventiorial V-P-M syndromes so that treatment could be
focused,
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Once the model of visual-perceptual-motor function was formulated, the fourth and fifth
steps were to construct the test blue-print and the testing material taking tto account
constraints and variables in test administration which were identified In step three. A
battery of fifteen tests was devised, Fourteen of the tests were constructed by she
candidate to evaluste form perception, colour perception, part-whole, perceptual
constancy, and figurs-ground perceptlon as well as the various components of the
perception of space. The construction of the V-P-M Batiery aiso took into account the
differences that occurred when {esting w~s done through motor frea, motor reduced
and motor enhanced aclivities. One published test, i.e. the Test of Visual - Motor
integrati- . (Beery and Buktenica 1967 and 1982), used for testing perceptual function
in children, was Included in the battery as [t was thought to be sultable for tasting
adults.

in stap six, the fifteen tesis ware subjected to content validation by fifteen ogeupational
therapists. At that stage all the tests were found to be better than average at assessing
the skills for which they ware construcied, At the same time nine C.V.A. patients (step
seven) were also evaluated so that difficulties with administration, scoring and
execution of the tests could be eliminated. On the basis of the information obtalned at
this stage, the preliminary battety was finalised (step eighf). Preliminary, in this
sonfext, meant that changes might still had to be made to the tests in the battery once
their paychometric characteristics had been analysed and the model tested In practice.

The battery of fifteen tests was then administered to 118 normal individuals between
the ages of twenty years and seventy-nine years to test the hypotheses that there were
no decrease In the abiiity to execute the tests and e increase in the time taken with
advancing years (step nine}. The data obtained on the normal individuals also provided
the information necessary for the paychometric analyses of the tests and of the tests’
items {step ten). Further a group of 33 patients who had suffered a right sided C.V.A,
was also evaluated, to help in these investigations,

The reaults of the evaluation of the normat group of individuals ( of which 39 were men
and 79 were women) demanstrated that there were no differances in the performance
betwaen men and women. Nina of the fifteen tests revealed age related changes in
test performance. Two of these tests showed changes from fifty years of age, four
fratn sixly and three tests from the age of seventy years, To test for significant
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differences belween the age groups non parametric fests were used. Value counts
were petformed and 2x2 tables construsted in which the figure equal fo and less than
the fifty per cent (evel of accuracy of each test was calcutated. When the minimum
expected value was equal to or greater than five, the Chi-square Test was used after
the application of Yates' Continuity Correction. Fisher's Exact Probabilities were used
when the minimum expected value was less than five, The null hypothesis of no
decrease in function with advancing age was rejected In nine of the tests and retained
In six. it s extremely important to differentiate between changes caused by agelng and
those that take place as a result of brain injury so that a correct diagnosls ¢rn be made.
Existing tests do not make these distinctions clear.

The time taken to complete the tests was longer with advancing age In all but one
instance, The null hypothesie of no increase in the time taken was thus rejected in all
but one case, The One Way Analysis of Variance was used for the statistical analysis
of the time scores as the data ware found to be normally distiibuted. Percentile ranks
were calculated for both accuracy and time scores so that the potential of the battery to
assess the level of patient performanca could be evaluated,

Thirty three CV.A, patients were evaiuated by means of the V-P-Ii Battery and their
scores compared to those of the normal subjects. The One Way Analysis of Varlance
was used for this purpose. Two tests i.e. the Form and the Colour Matching tests did
not reveal any differences between the performance of the hormel individuals and that
of the patfents and therefore thelr value as testing tools for C.V.A. patlents was in
doubt,

In step ten rigarous psychometric analyses of the tests in the battery were carried out,
This Included the use of the following statistical techniques: item efficlency analysls,
reliabilty and velidity studies, and factor analysis. An analytical investigation of each
test to determine variuus visual-perceptual-motor syndromes such as aprexia, agnosia,
spatial problems, unilaterat neglect and achromatopsla was also conducted.

As part of the itam efficiency analysis, the item difficulty and the item discrimination

indlices weve calculated. This provided information that heiped in the selection of the
most appropriate items for the final version of each test in the baitery.

-viu



The reliability studies included Split-Half reliabifity, Kuder-Richardson, and Inter-rater
reliability ail of which proved to be within acceptable limits.

The test validity studies included those refated to the content of the tests as well 2s
their capacity to moasure the skills for which they were constructed. The content was
evaluated by experenced occupational therapists. The sonstruct validity was evaltated
through the proficlency of the tests to measure age related changes and visual-
perceptual-motor proklems,

Flnaliy the communality and speciiicity of each test was determined as 1 first step In the
factor analysis. To complete the fastor analysis a correlation matrix and sorted rotated
factor loadings were ¢alculated for the tesis in the battery. This provided the means of
testing the V-P-M model and on the basis of the findings, the model was reformulated.
The tests in the battery were also svaluated and adjusted against this model {step
eleven). The new model farmulated by tne candidate provides a well researchied
theorstical basis of V-P-M function. Through this process it became apparent that
certain visual-perceptual skills that were thought to be distinct entities | do not exist as
such, This made it possible to reduce the battery from fifteeh {ests to a more useful
twelve fests covering three maln visual-parceptual functions i.e. visual discrimination,
spatial perception and ceolour perception, to be tested through the use of molor o,
motor reduced and motor anhanced lests,

The completed V-P-M Test Battery, is ready for the final step (step twelve) when it will
ba administered to a random selection of the adult populaticn for the provision of
hormative data.
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CHAPTER 1
INTROBUCTION

An asclusion of a rupture of & diseased blood vessel causes damage to the brain and
is known a8 a cerebral vascular accident or stroke. Carebral Vascular Accident
[CV.A) is & widespread and debilitating disease. It is astimated that thers are 500
000 new adult C VA victims annually in the U.S.A. and at any given tima there are two
rallion living C.V.A. patients (Siav and Freishtat 1976). Benaron (1978) stated that
thare ware approximately 7 750 stroke cases in e London araa yearly. many of tham
under the age of thirly five years. The extent of the problem wasg illustrated by Rose
and Uapilden (1881} who found that the incidence of stroke was two per 1 000 of the
populatior in the sixty-five years and older groups. The ncidence of stroke in an urban
black South African population was found to be approximately one per 1 000 per year
(Rosmian 1986). An analysis of the patent load in the Occupational Therapy
depatiment of the Johanneshurg Hospital showed that half of the number of patisnts
treated wara diagnogsad as hemiplegic as a result of a C.V.A (Coneha 1978). Itis
clear that the number of C.V.A. pafients raquiring rehabilitation is very high.

Oceupational therapy is goncerned with this rehabilitation and in helping patients to
lead as normal a life as possible. The patient is assisted to aftain independence in
activitios of daily living {ADL) such as eating and dressing as walt as al work and in the
use of free timo. Pearsistont Visual-Perceptual Motor {V-P-M) problems axperienced by
CV.A. victims have been associated with poor funglion in all aspects of activities of
daily living and it is important that the cause of dysfunction be correctly diagnosed so
that therapy can be correctly applied.

Patients who have suifered a C.v.A. may have many sequelae which result in an inability
ta lead a notmal fifa. Prablems with visuat-perceptual-motor funchon {ie. the processing
and intorpretation of visual stimuli and their assosiation with the motor pattern required to
react fo the stimuli) are only one of a group of symptoms that ¢an result from a CVA
Visual-perceptusl-miotor problems and the other symptoms such a3 paralysis or paresis
of one side of the body, sensory luss and aphasia, make rehabilitation a very complex
process.



Many C.V.A. patients are elderly (Rose and Capildeo 1881) and therefore cognisance
must be taken of the normal desreass in perceptual function with advancing age. Lezak
(1963) has stated that age graded scores wers important aids to differential diagnosis
and were gssantial to the evaluation of test performance in patients over sixty-five years.
Currant tests used by occupational therapists do not provide adequats information on the
effects of ageing. For example, Cockburn et al (1982) found no decrease in function with
advancing. age when using the Rivermead Perceptual Assessment Battery (RPAB) nor
did itzkovich et al {1980} when using the Loewenstein Occupational Tharapy Cognitive
Assessment (LOTGA), in spite of the fact that adult scores oh some tasts varded with
age. For instance the median scores of the Wachsler Adult Intelligence Scale (WAIS)
Block Design and Object Assembly Tests reached a peak at eighteen to nineteen years
of age then gradually declined (Lezak 1983). Tavlor (1868), Kaplan and Hier (1982) and
Farver and Farver (1982) found decreased function with age when using visuo-spatial
tests but no data on normal subjects were made available. This made it difficult to use
the tests mentioned by these authors for diagnostic purposes.

Adiditionally there are na tests with South Aftiean norms for the cccupationa! therapist to
use. Two tests published by the National Institute for Personnel Research i.e. the Frat
Repetition Test (Grant 1969) and the Symco Test (Crawford-Nutt 1977} were made
available to the candidate. Naither test was found to be suitable for the evaluation of V-
P-M function as defined in this thasis.

Up and until the time that the study for this thosis was bagun, thers was no
comprehensive fest battery availabla for the occupstional therapist to use in the
delimitation of visual-perceptual-moter function In the adult C.V.A. patlent. Thus
resaarch carded eut on perceptual function was often unsatisfactory.

Anderson and Choey {1970) have suggested that the emphasis In treatment shouid be an
perceptual training and not o activities of daily living (ADL} and if rehabiiitation strategies
for visual percaptual problems were to be improved as suggested by Kaplan and Hier
{1882}, the diagnosis of these problems had to be refined. According to Ottenbacher
and Goar (1986:151) "there appears fe be & professional consensus within occupational
therapy that without valid and reliable assessment devices the discipling's ability to
substantiate treatmen! effecliveness will be reduced or compromised.” Gllette (1982)
likewise obsarved that the lack of standardised tests on which to hase the outcome of
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research was a strong deterrent to a data base showing the results of intervention
through cccupational therapy.

1.4.

1 lz‘

PURFOSE OF THE STUDY

it was therefors the purpose of this study to:

a)

b)

c)

d)

@)

Formulate a model of Visual-Perceptual-Motor function of relevance to
eccupational therapy. This 1s an important first step tu . arcating the
perceptual areas {o be tested and is a pre-requisite to the fornwlation of
any test material,

Gesign and construct suitable test material to evaluate the level of an
individual's V-P-M function in the areas dematcated in the model as well
as in the various age groups.

Follow he steps necessary for the ultimate standardisation of the test
battery which included obtaining data on a normal group of individuals in
the ape groups for wi - attery was intended.

Try out the test battery thus formulated, on a group of patients in ordsr {o
detarmine its value in the assessment of V.P-M function in the C.V.A.
patlent and {o determine the way in which the baitery could be used to
diagnose certain V-P-M syndromas.

To test the medel of V-P-M function through the analysis of the factors
evaluated through the battery of tests and to draw up and adjust the
model if necessary.

LIMITATIONS OF THE STUDY

a)

b)

The data obtained provided the information to conatruct the final format of
the test battery. This final format will not be included due ta the iimitatians
of space although the guidelinegs for it will be presented.

No attempt was made in this thesis to coilect information on the fypes of
parformance chservad in left brain damaged subjects as compared to
tight brain damaged subjects. This could only be done cnce a wall
constructed test battery was r~ 2 available.



1.3.

6)  As the specific aim of this thesis was to develop a meaningful battery of
tests to evaluate V-P-M function in the C.V.A. patient, the focus of the
research was on the steps needed to develop this battery and the
consequent testing of the Mode) of V-P-M function. A brief investigation
of patient performance was part of this process. A detailed analysis of
patient's performance is beyond the scope of this thesls and will only be
possible once a well researched test battéry is avallable, Detailed
medical information was not collested on each patient as the purpose of
testing patients was ¢ily to determine whether V-P-M dysfunclion could
be demonstrated by ~ans of the tests,

d) Where it was possible to lllustrate the mistakes made by the nommal
group of indlviduals and the patient group, this was done by the Inclusion
of copies of the tests or the pictures of the constructions.

METHOD OF PRESENTING THE THESIS

On account of the complexity of the standardisation process this thesis has
been written up in the foliowing way:

The review of the literature (Chapter 2) is a general review of the work done in
the field. The discussion of the madel of visual-perceptual-motor function used
as the basis for construction of the tests in the battery (Chapter 4) follows the
chapter on research methods {Chapter 3).

The results for each test or pair of tests are discussed in separate chapters.
{Chapters §-15). Each of these chaplers contain a review of the literature
refatad to the test, the results of the statistical analysis and & discussion of the
results.

A review of the types of dysfunetion found in stroke patients and the way each
{est demonstrated this dysfunction is to be found in chapters 16-20. The fina!
chapter (Ghapter 21) presents the averall results and conclusions.

Appendix 1 contains copies of the tests that make up tr 2 V-P-M battery
together with the administration and scoring instructions. The percentile scores
for sach age group for both time and accuracy scores for each test are to be



found In Appendix 2 and a brief description of each patients' performanca in
Appendix 3. Appendix 4 contains a summary of the different types of function
found in left versus right cerebral lesions and in Appendix 5§ are presented the
journal arficles published by the candidate in support of this thesis.



CHAPTER 2

REVIEW OF THE LITERATURE

2.1‘

REVIEW OF PREVIOUS RESEARGH 1N THE SAME FIELD

This review is concarmned anly with the general field of testing V.F-M
function. More defailed reviews of individual tests are presented m the
chepters dealing with the tests that make up the V-P-M ballery. The
litarature goncerned with the various V-P-\ syndromes is roviewed in
soparate chepters.

Eminent workers such as Luria and Critchiey have described the range of
perceptual and cognitive prohlems which might occur a5 a result of brain
injury. They have alsa described ways in which these problams might be
avaluated {Critchtoy 1953 and Luria 1966, 1880).

However, thase evaluations have not been stendordised for purposss of
adminlstration and scoring.  Christensen (1975) attorpled to draw up &
standard administration procedure for Luria's  Neuropsychological
Investigution and Golden ef al {1980) prepared a standardised varsion for
some parts of the tests described by Christensen.  Golden et ol (1980)
ohtained notmative data on these tesis and “weso wore published as the
Luria Nebraska Neurepsychological Battery {Geldon ot al 1888).
Unfortunately. Lurin's twsts were pnmarily desighed for the hemispheric
localisation of brain disorders whigh made them unsuitable for occupationat
therapists although beth Burnell {1985) and Barrott {1988) have suggested
fhat they might be used by them ds an assessment togl. In addition Goldan
¢t al's varsion, according to Lezak (1683}, had some serious limitations.
Cartainly the Screening Test for Adults (Golden 1887) contained no visual
agreaptual companents.

Benton ot al (1983:wii) put togethor a callastion of twelve tosts, cash of
which ‘was developed to answer a Spogific qucstion or cover @ spoeific
need” and which were utiised by Roaton and his colieagues duiing the
yearg prateding publisation  Of the twelve tests descnbed by Benton at al
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(1983). four could be useful for testing aspests of visval-perceplual-motor
function, for example, the judgement of line direction and the three
dimensionat block construction. As Benion eof al's tests were only
commaercially made available after the V-P-M battery was drawn up for this
thesis, their mclusion in the batlery was not possible. Each of Benten et al's
sub-tests have data on normal subjects. and sach sub-test is discussed in
the ralevan chaplers of this thesis.

The most widely used set of clinical procedures designed fo assess brain
behaviour relationships is the Halstead-Reitan Nauropsychological Baltery
{Bell 1981). This haftery. however, contained no visual perceptuat tests and
must be augmented by tests such as the Wachsler Adult Intelligence Scale
to obta’ . information on visual parcoptual function.

Soma occupational therapists have uged Critchley's (1953) toxi on the
Parietal Lobes as well as the tests described tharin, to draw up evaluation
procedures.  The tosts deseribed by Crilehlay consisted of tusks such as
draw-a-daisy and a beyele, copy forms of match sticks, and building with
biocks (Gregory and Aitken 1971, Little and Sylvester 1971, MaManamin
1976 and Sylvester et al 1974). None of these tasks had standards for
administration and scurirg or offored ‘ata on the performanse of normal
people, although Lezak (1883) has provided a scoring system for free
drawings of a bizygle, houss and clock face,

Jean Ayres in the USA has bean the most significant and influentiat of all
ascupational therapists in the field of pergeption. Ayres folt the neod for
standardised testing material far children with lparning diserders in the field
of sensory-maior function and drew up a test battery, the Southem
Californian Sensory Integration Tasts (Ayres. 1962, 1972, 1980a). Tne tests
that make up this battery encompass aspacts of visual perception such as
figure-ground pergepticn and position in space as well as several tests for
the evaluation of kinaesthetic and tactile lunction. The battery was
standardised for childron between the ages of four years and eight years
oleven months and extensiva information is availablo on the use of the
tests.
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Several of the Ayres' Tests have been used by occupational therapists for
testing adults (Taylor 1968, Gane 1978, Siev and Freishtat 1976, Kaplan
and Hier 1982, Fox and Harlowe 1984, Jongbloed st al 1986 and Siav,
Froishtat and Zoltan 198€) although no published data on normal adult
petformance is avaflable.

Marianne Frostig, a remedial tescher, who formulated a test of visup!
perception (Frostig 1986 for use with children with learning problems, has
alzo influenced the wark of accupational therapists in the field of perception
testing. The Devewpmental Test of Visual Perception (DTVP) (Frastig
1866) has weall defined subdssts for the evaluation of figure-ground
perception, form constancy, position in space and gpace relations which
have been standardised for children hetween the ages of four years and
goven years elevan months. Tha sub-lests have alse besn adapted by
occupational therapists for use in testing aduits (Taylor, 1668, Gane 1976,
Siev and Freishtat 1978, Harlowe and Van Deusen 1984, Siev ot al 1986).
The test was updated and revised by Hammill, Pearson and Voress in 1993,
although normative data were still provided only to age ten years eloven
months, and no adult studies have been caried owt using tha revised
DTVP. As with the Ayres* tests normative data was not availabie on the
DTVP for adults and the scoring ctiteria used to determine dysfunction in
adult studias wera arbitrarily allocated.

Siev and Freishtat (1978) and Siov, Freishtat and Zalton (1888), made a
significant contribution: to the field of adult perceptual evaluation by defining
terms and iiv g tests that could be used o evaluate function in each
defined area. Howevar, most of the tests listad were similar te the type of
tests suggestad by Critchlay (1953) or belonged to the Developmental Tast
of Visual Perception (Frostig 1968) or to the Sensory Integration Tests
(Ayres 1872). As has been stated, none of these tests have been
standardised for adults. Similarly, the Ontario Study Group on the Brain
Damaged Adult {1972) drew up a manual containing unstandardised tests of
a simple nature. Ta test the ‘validly of the GSOT Percoptual Evaination for
differentiating neuralogically normal persans from those ... disgnosed &8
neurologically impaired” {pa. 93), Boys ot al {1888) studied the results of



eighty patients and seventy normal contro] subjects. Cut off scores to
datermine impaired function were estaplished from these resulls.

Normative data for perceptual tests of relevance to the occupational
therapist have been obtained wt other studiss (Taylor 1968, Farver and
Farver 1982, Cockburn ot al 1982, Tyerman et ai 1986, ltzkovich et at 1990
and Warrington and Jameas 1991). Only one study, that of Taylor (1968)
was carried out prior to the formulation of the test material for this thesis
which was first deseribed in 1982 {Concha 1882). Tayior's (1968} study was
one of the most comprehensive studies which was carried out on a range of
tests obtained from different sources. The study provided ranges. maans
and standard deviations of the scores obtained for each test used. Split-half
reliability and validity studies {by comparing test scores fo ratings obtained
In activities of daily Iiving) were also included. However, fest instructions
ard administration procedures wers not given and the tests have not been
ciassified according fto the varous aspects of perceptual funchion. The
scientific valug of the study could have bean enhanced if infermalion had
been mars comprehensively published.

Farvar and Farver {1982) fested sixty-eight subjects between the ages of
forty years and eighty-eight years in order to gather preliminary data for the
Parietal Lobe Tests of the Beston Diagnostic Aphasia Examination and its
two supplementary visuo-spatial tests. The candidate analysed these tasls
in order to determine the perceptual skills evaluated. The analysis ravealed
that they covered position in gpace, space relations, figure-ground and part
whole toncopls. Forver and Farver's gludy, as they steted, was a
prefiminary study but results did provide information on the effects of age on
tha test resuits, there being a statisticatly significant age effect. This study
could have been of greater ugefuinass had the data on the normat subjacts
heen provided in spite of the fact that it was coliected from only sixty-eight
subjects.

{Goskbum et al (1962) and Bhavnani et al (1983) recognising the need for
orgamsed, standardised testing material for aduits sufforing frem hrain
damage, drow up o battery of tests at the Riverniead Rehabilitation Centre
at Oxford in the United Kingdem. These tests published later by Whiting at

lg&



2.2‘

{1988). itzkovich et al (1990) have indicated the need for a comprehensive
batiery of tests which would cover a clearly defined field of visual-
perceptual-motor function. Tests covaring all aspects of V-P-M function and
which include normative data obtained from a representative samole of the
South African population still remains a high prionty as correct diagnosis of
perceptual =" lems must lead to more offective meang of therapy.

AGE AS A BACTOR IN PERCEPTUAL DEVELOPMENT

Datregsed perceptuat function with age has bean well documentead (Blrren
and Schaie 1977). These changes in function might be dua to a number of
factors such ag:-

a) Changas in the transmission and accommadative power of the eys that
heging to ogcur at about thirty-five to forty-five years of age (Fozard et al
1877). These changes affect distance vision, sensitivity to glare,
hinoculer dapth perception and colour sensitivity. Further deterloration
in the eye takes place at about fifty-five to sixly years of age and affects
the size of the visual field, sensltivily to low quality of light and sensitivity
to flicker.

b) Lass of visual acuily which reduces the value of monocular vision for
distancaes {Fozard et al 1977).

¢) Diminighed flexibility and adaptabllity which affect test performance in
the elderly causing low georas on tests and lead to intorract ¢onclugions
about the intellectual capacity of older parsons {Lezak 1983},

d) Short attention span and ingreased distractibifity which may also lead to
poor scores an tests requiring concantration.

@) Structural changes in the nervous system such as decrease in size and
flattening of the surface of the brain as well as increasing amounts of
intracrani! spaca which form part of tha normal againg process {Lezak
1983). Concomitant microscopic, bivchamical and electro-physiological
changes toke place as well. Al this affests the normal visual
parceptual-maolar process.



al (1985) and called the Rivermead Perceptual Assessment Battery (RPAB)
have administration and scoring instructions and criteria for determining
perceptual deficits which were obtained by testing only sixty-nine normal
subjects between the ages of sixiesn and sixty-nine. Lincoln and Clarke
{1986) obtained additional data on the tesis based on & samplae of 100
subjects befween the ages of sixty-five and ninety-five years. The RPAB
was not constructed to cover perceptual tasks with and without motor
output. When the candidate analysed the perceptual skills needed to
execule the various tasks, it became apparent that mast aspacts of visual-
nerception had bean includad, but had not been classified by the authors
and no modsl of perceplual function was provided nor were there
distinctions made batween the different types of motor adtivity required in
the tasts.

The Rivermead Perceptual Assessment Battery, althaugh a useful tool, has
some very simple tests (the mean for the normal group is the maximum
scora in thirteen of the sixteen tests) and no decrease of funetion with age
was found in elthar the Ceckburn et al's (1682) study or the Lingo!n and
Glarke (1986) sfudy. This might show a celling effect. Lincoln and Clarke,
int fact, found that the elderly subjects performed bener on the Bady Imags,
Three Dimansiona! Copying and Figure-Groung tests than the younge.
subjects. These findings were gonlrary to the findings in other studies
(Taylar 1968, Farver and Farver 1982 and Conchs 1982, 19888) and
probably indicated the simplistic pature of the tests. 1t did, however, mean
that the tests could be used with the aldetly populstion as age did not have
a deletorious effact on tost performance. !

Jongbload et al (1986) publiched sore preliminary findings on the reliabiiity
and validity of o Sensorimotar Test Battery. This  baltery emphasised the
senscry systom and used tan measures of kinaesthetic and tactile sensation
from the Southetn Californis Sensory integration Tests which they adaptad
for adults. The only visual perceptual test included in the battery was the
Hooper Visuai Organisation Test (Hooper 1687). There weve no data on
normal subjects for the tasts in this battety as was the sase in the St Mary's
C.V.A Bvaluation (Fox and Harlows 1984, Harlowe oo Van Cougen 1964)
which also contained measures of perception adapted from the Sauthern



California Sensory Integration Tests. Patient performance on the fests in
this instance was raled as intact, impaired or absent according o the
standards established by St Mary's occupational therapy staff. Nona of
these ratings were compared to normal performance.

In 1986 the Chessington Qecupational Therapy Neurological Assessment
Battory (COTNAB) was publishad (Tyerman et al 1886). This tast battary
contained twelve tests, only three of which were classified as visual
perceptiral and thres as constructional in nature.  Although the test battery
was "standardized" on one hundred and fifty normal individuals betwean the
ages of sixiesn years and sixty-five years, no studies on the differences in
porformance between the differont age groups {le. sixteen fo twenty,
twanty-one to forty-nine and fitty to sixty-five} were carried out. Informmstion
an an additional forty-saven subjects n the age range sixty-five to eighly-
four years was obigined to extend the upper limits of the battery in 1982,

Although the scores provided by the normal individuals tested contributed to
the way in which the seoting system was developed for each of the age
groups, it was rof entirely clear how this was done. it seemed that the
percantiies were tazluated within broad bands of ability e.g. unable or
unwilling, impared, hulow average or borderling, within normal limits. A
point system was sllecated for each baned and was used to determine the
levatl of funclion of the individual. The six visualkperceptual-motor tasks
cover figuresground ability, form constancy, space relations, part-whole
perception, and constructional ability. Each of these tests will be discussed
and evaluated at the appropriate place in the following chapters. No age
related studies were carfind out on the COTNAB nor wers there any
published reliability studies. Validity was rostricted to comparisons between
the funcvons of the normal group and that of a group of braln damaged
Leents and CVA. patients. in spite of the above limitations the COTNAB
w a woll presented fest battery. 1t Is, however, extremely oxpensive to
archaes i3 not transportable due to its size and the limited visual
nerceptual tests do not warrant its extensive use for testing V-P-M function.

The Loawanstein Ogcupational Therapy Cognitive Asssssmant {(LQTCA)
{itzkovich ot al 19980) was divided inte four sections i.e. Orientation (iwo
tosts), Percaption {six tests), Visuo-Metor Organization (seven tests), and
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Thinking Equations (four tests). Normative data were collected on fifty-five
normal individuals (a very small number for standardisation purposes)
batween the ages of twenty and seventy years. This Is a fairly well
presented battery of tests containing simple tasks. However. the instructions
for administering the battery focused performance more on verbsl
understanding than on perceptual abilify. in addition, it is the opinion of the
candidate that the tests are not well formulated for assessing the named
skills as they are foo simple for adults and the authors found no change in
test performance with advancing age. All normal (control group ) subjects
scored alknost perfectly (?E scorz = 3,7-3.9, max. score = 4} on the
perception and visuo-motor sections. Information on the performance of
two hundred and forly normal children aged six years to twalve years was
provided which should make the test useful in evaluating brain damaged
childran,

Studies condudted on the (LOTCA), to determine its reliability and validity
have been described {Katz ot al 1988). These studies were canded out on
forty-eight patients and fifty-five non-brain injured controls.

Shan-8han, Fisher and Cermak (1937) used the Test of Visual- Percepiual
Bkills (nonh motor) (Gardnher 1982) to eva'uate the performance of learning
disabled {mean age 18,8 years} and nermal young men (mean age 20,4
years). They concluded that an alternative sherter version excluding the
easlast items could be used for testing adult function. This conclusion was
basad on the fact that "a cerling effect was only seen among the normal
Subjocls on three cut of soven sublests. Furthermore, none of the subjucls
ohiained & perfect tofal TVPS score” (pg. 795). Sinca the Shan-Shan et al
{1987} study was publishad, Gardner (1988 and 1992) developed a differant
vergion of tha test, cailled the Test of Visual-PPercaptual Skills (hon motor)
Upper Lavel, o evaluate visual percaptual funchon in young adults betweah
the ages of twalvs and eightesn years.

Amadottic (1590} drew up a test instrument, the Amadottir OT « ADL
Naurchehavigral Evaluation (A - ONE) to test activities of daily living and
nourabehavioral compenents simultancously. In this test the patient was
tonuired to oorry out 8 nuraber of standardised personal management

0120



fasks such 93 dressing, eating and transfers, tasks which were not culture
free. A neurchehavioral impairment score is provided once the observation
scorag have been totalled. The neurobahavioral check list used to provide
this impairment score gives an excellent summary of the problems that
may be obsarved. However, the method used to diagnose the problems
required an exiremely eXperienced therapist to make the correct
observations and thers may be “mudliple correet enswers io the same
question” (Arnadottir 1950: 265).

it is the candidate’s opinion that a less time consuming assessment could
be carried out threugh the use of a properly standardised V-P-M test which
would be compared to the refevant cultural methed of executing self care
and other activities of daily living, particulardy within the wmulti-cuitural
context of South Africa,

In 1891, Warington and James published the Visual Object and Space
Perception Battary (VOSP). This battary containied nirng tests (afl in twe
s siengional form) which &edluafad part-whole perception, pergeptual
constancy, spatiai relationships and position in space {space visualisation).
The normativa data for the battery were obtained from twe hundred subjecis
for some tests and from ene hundred and fifty subjects for others. The data
ware divided into two i.e. for those youngsr than fifty years and for those
older than fifty years as "there appocred lo be a minor difforense in
performance” after the age of fifty (Warrington and James 19891:8). For
each test, the mean, {he standard deviation and the parcentage cut off
seores were provided for the two age bands, Tho VOSP offara seme useful
tests but is limited by the lack of tests including a moter component.

Whan the research for this thasls began, as previously mentioned, there
was only ane reference in the vcoupational therapy literatura {Taylor 1968)
to a battery of tests for visual-parceptuat-motor function in the adult stroke
patient and the tests were not commercially available. The candidate,
tharefore, felt that it would be useful to draw up a standardised tost for the

“hotion of visual-percoptual-motor function and to provide South African
norms against which patients could be sssessed. The appearance of test
batterigs such as those published by Whaing et al (1985) Tyerman et al
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) Decrease in inteliactual ability.

Lezak (1983) stated that the normal intellectual decline associatad with old
age showed up most strikingly in four areas of intellectusl activity i.e.:»

i, the secondary memory,

itl.  diminished ability for abstract and complex conceptualisation;
ili. mantal inflexibility;

iv. slowing of general behaviour.

Decling of function in abstract and complex conceptualisation, mental
inflexibility and slowing of behaviour were revealed in the results of this
thesis.

Cristarelia {1977) had listed the visual fuhctions that decline with age and
which affest the accomplishment of daily living tasks as - aculty,
accommedation, visual fields, light sensitivity, dark adaptation, brightness
discrimination, colour discrimination, visual spatlal ability, visual figure-
ground, perceplion of ambiguous figures, visual memory, visual sclosure,
depth perception, visual serial leaming abliity, rasistance to fiicker fusion,
and resistance to visual illusions. Visual fields, colour discrimination, spatial
ability, figure-ground perseption, visual closure snd depth percaption ara
percaptugl functions tested by the V=-P-M battery.

Research has shown that older adults tended o score kess well In tests of
fluid Intelligence (perceptual funetion) than younger adults, but score much
the same In crystallised intelligence {verbal fungtion) until quite late in fife
{Hom and Catteli 1888, Storck, Looft and Hooper 1972, Hayslip and Sterns
1879 and Botwinick 1981). Many tests that were thought to measure
crystallised intelligence weare similar to those that measure left hamisphere
funglion (e.g. vocahulary tests). Also those that were thought to measure
fluid intgligence ware the same as right hemisphera tests {(8.q. block
designs). it was not surprising, tharefore, that several investigators had
nuted the similarity of the perforntance defects of normal oldsr people to
thosa of patients with right hemisphere damage (Kiisz 1978, Concha 1982,
Farver and Farver 1982 and Concha 1986). Schaie and Schaie {1877)
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raminded us that although tests of old people might loak like those of right
hemisphere patients, they did not necessarily reflect right hemisphere
dysfunction. It seemed that the normal ageing process depressed skills that
weore infegrative and sensory perceptual in nature and that involved speed
of response {Botwinick 1981). Tasts developed on the basls of young
people's performance should not be used with the elderly.

Reitan {1962) and Davigs (1968 ) have equated the effects of brain damage
in adults of thify to thity-five years of age with that of ageing. This,
however, did not explain the functional loss that occurred in the young brain
damaged versus the elderly non-brain damaged individual.

It is important to be able to evaluate the effects of a C.V.A. and the effects
of the agelng process separately as therapists have often onfused the
effects of agalng with those resulting from the CMA. and patienis have
been diagnosed as suffering from visual-perceptual dysfunction whereas in
reality they were performing normally for thelr age.

For each of the tests In the battery described in this thesie, the relevant
literature regarding performance af the elderly will be reviewed. The
devetopment of the skifls in childhood is summarised in Chapter Three as It
demonstrated clearly the way In which compaonents of V=P -M function are
structurad. in addition it has been found that recovery from brain damage in
the adult often takes plage in & sequence similar to the developmentat of
V-P-M function in the child (Smyvthiss1986).

THE EFFECTS €  JAMAGE TQ THE BRAIN

A variefy of problems could result from damage to the braln, These
problems would be of an intellectual, parceptual and motor nature, as wall
as involving memory, attention and language. It was nat within the scope of
this th.esis to describe all the effects of brain damage and how they could he
evaluated, but only those dafects which may he classified as of a visual-
perceptual-mator nature.

Mases (1983) summarised problems in the sphere of visual-perceptuals
motor ability which occurred as a result of cerebral injury as a "breakdown in
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the integrated model of problem solving that is characteristic of visual-molor
performance of the adult. Visual-molor cegressivn ensues and there
emerges a more elementary piecemaal attempt at pcture ans.ysis” (Moses
1983:26).

It would appear that the two sides of the brain perform differently as far as
this "picture analysis" is concerned, Numerous sfudies which analysed the
function of the two sides of the brain have been described by authors such
as Warrington et al (1966), Gazzanlga and Le Doux (1978) and Lezak
(1983). It seemed that the left hemisphere is the primary mediator of varbai
function and, although involved In the perception of shapes, textures and
patterns, spatial relationships, visual Imagety, drawing and construction, it
was less efficlent at thase processes than the right hemisphere, It has
found that the rdght hemisphere processed thls type of informativ.
holistie, synthetic fashion, while the left processed the information
analytically (Gazzaniga and Le Doux, 1978). (Appendix 4 briefly
sumimarises the differences). Thus, It appeared that both hemlispheres
wete capable of appreciating the visuo-gpatial aspects of a task, but that the
right hemisphere is superior to the left in constructing the percelved
relations by manipulating the item appropriately (Gazzaniga and Le Doux
1978).

According to Gazzanlga and Le Doux most studies that have examined
percuptual function and attempted to localise that funetion have used only
manipulo-spatial activities in the study design. It would seam, therefore,
relevant to deslgh a test which would be capable of evaluating perceptual
ability through constructional tasks as well as through tasks that required
mental manipulation of perceptual concepts without motor output. The V-P-
M battery was, therefore, constructed on this basis so that the different
types of function could be easlly avaluated.

Tha various types of V-P-M problems that could result from cerebro-
vascular accidents and which would be determined by the V-P-M battery
are described in Chaptars Sixteert to Twenty. Eech patient tasted s very
briefly described in Appendix 3. Due to the fact that V-P-M dysfunction
differad in its manifestation bhatween the two sides of the orain anc that a
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langi age disorder wou.  flect the rosuilts of a fost, the C VA ¢hses fosted
tor this study were left homplegics which assumed rght cerebral
hemisphare damage.

Christenson (1874) ond Luria (1980} attornpted fo provide infoermation on
the anatomical site of o bram lesien through porceptual and cognitive
testing  Ag it ie nol the function of an ossupationar therapist to miake this
{ype of diagnosis and indecd we aro so prevented by legisistion, this thesis
does not provide infarmation on the site of any brain damage but rather
focuses on the wypa of functional problems lhat resulf from VeP-M
dysfungtion.

THE EFFECTS OF V-1-M FUUNCTION ON ACTVATIES OF DALY LIVING

Some investigations hove fegused on the ralationship botween perception
and self care stolus {Lorarze and Canefe 1962, Andorson ot o! 1874,
Kaplan and Hior 1682, Curter et af 1988, Amadoltir 1980 and Titus of nl
1991). Anderson and Choy (1970) have gone so far as to state that
improvoment in percoptual function roduced the noeosaty of iroining
patients in achvitios of daily living but thoy affered no ampirica! evidonco to
gsupport this.

Thore is disagreement umong tho rosearchorg invashigaiing the link
botwoon porcoplion and oetivitios of daily hving  Somo studies havo
indicoted a corrcldion botwoen visual poreoptual dofoets and golf caro
status {L.orenzo and Cancro 1862, Anderasa ot al 1874, Feigonson 2t al
19770, smadottie 41800 and Titug ot ol 1991}, whorcas soma have ndisated
that there ig no refationship (Resonthal et al 1965 and Tayler ot al 1971).

Egplan gad Hior (1882) founs a gignifisant nogative eorrolation briween tho
improvoment of celf earo and visue-gpatial dofosts which thoy interproted ag
moaning that pationts with “severe wisua-spahial or visuat defieits worn 'css
hkoly fo maprove than pationls waithout theso dofcits” (Kaphan and Ho,
1982:320)  Arnpdothr 7990y han wforrcd G strong link Bolwaon
porformance on ADL tasks and pareoptuad functien and has eaged her
AE009MERt an tho analysig of thogo tasks:

18«



2.6,

The different findings might be due to the type of lests used and the paucity
of standardised proceduras. The studies mantionsd above used aither the
parformangs sub-tesis of tha Wechsler Adult Intelligance Scale {Lorenze
and Cancro 1982, Anderson ot af 1974 and Kaplan and Hier 1982}, tests
formulated for chidrar {Taylor et af 187 1) or do not montion test procedures
at all {Feigense., o al 1877a). Titug ot al {1991) used some standardised
and some unstondardised procedures for ovaluating five aspec's of
perception in patients who had suffered a G.V.A. and correlating them with
skill in dressing, eating. uppet extremity hygiene and communication.
Although statistically significant. non of the correlation coefficients wors
ahovo r=0,85. Titus et al {1851) found perceptua! daficils in all tho patients
fosted and concluded that the sorrelations with ADL tagks indieated that
pergeptual testing should take placo in ail C.V.A. patients.

In addition, the above studics did not allow for probloms that were
oxparigniced in Activities of Daily Living that occurred from paralysis or
saresie of ona side of the body, nor did they allow for iha fact that narmal
individuals whe demenstrated porcetual changoo ag poart of the agoing
process did not have problems with carrying out Activilios of Daily Living

CONCLUBIONS

A study of the relevant litarature hath prior tu and after the commoneamant
of thig study hao led te the gonclusion that thore is o noed for o vigual
pergoplunl-moter battery that.-

a) Evalugted spocifinally domarcated and dafined areas of visuale
percoptual-motar function in the adul.

b} Has hoon shown to be aifective in domonstrating probioms in the VA
pationt.

¢} s stondardiged in its adminigtration ard has norms againgt which tho
performances of pationts of different ages aan ba ovaluated.

The following chontor descrbes t:o resaarch dosipa ugod to {ulfit tho abova
fims.
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CHAPTER 3

RESEARCH DESIGN

3‘1!

A3 QR THE STUDY

The aimns of the study were as follows -

311

312

313

314

To formulate a model of visual-perceptuat-metor funclion of reiovanca
to occupational therapy and to verify this madel through research and
to adjust tho model if nogcessary.

To design and construet o battary of tegts for the evaluation of Visual
Pereaptual-Motor (V-P-M) funetien desenbed in the mado! for the adult
whi hos sufferad a Cerebrol Vascular Actident {C.V.A) using existing
tost material if appropriots.  Uitimately ¢4ly ono oxisting tost was used
{i.0. the test of Visual Metor Intogeation by Beory and Bukloniea 1867
and Boory 1982). Al other teste were designed and constructed by
the candidate.

To foilow the leven negossary steps fending to the standardisation of
the tost battery. This meluded obianing data on a nornat group of
indwiduals in the ago groups for which tho test battory was intonded.

To try out the togts formulated on o group of potionts in order to
domonatrato thoir value in the asgessment of VuP.M funelion i tho
C VA potiont and to detorming the way in which tie battery could Yo
usod to diogness garfain V-P-M syndromes.

For tha adequato tosting of G.V.A. pationts by the eecupational therapist it is
imperative that standardised measures of VeP-M porformance be provided.
<ortain gleps aced 1 bo adhercd to if a tost '8 to meet the rigorous
requirements of standardisatian and the research design, therofore. follows the
slop by step progess nocogsary for standardisotion (Lymgr 4371, Tuckmon
1978, Huysamon 1980 and Therndiko 1982).
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3.2, SUMMARY OF THE RESEARCH DESIGN

a1

3az

{aterials

A battery of fifteen tests for ihe ovoluation of V-F-M funglion in tha
adult G V. A. patient was constructed. This batlery of tesfs iz deseribad
in Chapter Four and Appendix 1.

The fiftgen tests are as follows:-
Form Matching Test.

Test of Visual-Motor Intogration {Beary and Buktenica 1887).
Part-Whole Test,

Perceptual Conatarcy Test.
Figuro-Ground Tast.

Arrows Test.

DotLine Tost.

Spatial Relationships Tes!.
Poaition in Space Test.

Black Construetion | Test.

Bloek Censtruetion 1 Tost

8tick Consiruction 1 Tost

Stick Canslruction |l Teat
Design Ganstructon Tost.

Colour Matehing. Test.

Subjacls

Tho subjocts tosted for the purposes of this study wa.o dvidod inte fiva
groups as follavwa:»
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3224.

jaaa

3223

3224

3225

Method

Fifteen ogsupational therapists {Group One) whose ralings
of the various lests and their contant provided the data for
the content validity of the tesis in tha battery.

Ning GV.A. patients (Group Two) whose test resalts and
ability to undorstand the tests inglruetions contribuled to the
formutation of the: finat test format of each test in the baltery.

Qe hundred and eighteen normal individuals who had no
neurclegical dysfunction (Group Three) constituted a contrel
group. The resulls fram testing Group Three on the V-P-M
battery provided the nomafivo dats on which the
psychometric charasteristics of the tosts were analysed.

Thirty threa tight hemisphers C.V.A. patients (Group Four)
whose resuils on th2 V-P-M tost baltery demonstrated the
type of probloms oxperienced by CV.A. patients in the fipid
of V-P-\ fungtion.

8ix normaol individuals {Group Five) who were tested by each
of thres exominess fo provide the dala on intercatar
rellabikity,

Thus 181 individuals in total wore lested with tho VP-M
Boltory.

ity ardor fo {fullil the aits onumorated in Soetion 3.1. it Was nedossary
ta follow the itwolve stops for drawing up o standardised tost
(Huysarmen 1980, Tuckman 1675). In summary thesa included:

m Defining th domain that the test instrument was te measure and
{ha individuat skills constituting the demain.

® Dageribing tha uses planned for the tost.

w Lisgting the tost constraints.

=22
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M Corpiling the tosts for each skit
® Constructing these tests.

® Having the content gvaluated by cxpers.

# Administaring the test to a smiall group of subjacts for whom the test
is intended.

X Finalising the preliminary test format
u Testing groups from the population for which the test is intended.

M Analysing the psyehemetric charactoristiss of the test.

n Forming & new test.

n Standardising the corrected tost. This step wos nat completad for
this thosis.

Tho twelve staps are desaribed in dotail in sections (3.3 « 3.94)

STER 1 . UEFINITION OF THE TEST DOMAIN

It was important to provide a definition of the {unction that the test was intended
to measure i.0. VP-M functian, so that the user could be sure of the skills that
wore 1o bo ovaluated.

Refintion of Visunl-Pereeptual-Motar Eunstion:

This i procossing and intorpretation of visual stimuli a8 woll as ihe
solaction and use of the correct motor paltern in respanao fo those visual
séimuli whon appropriate.

Each test wag, thorefore, dusigned 1o evaluate visual procesaing as wall as the
links betwoen the vigual process and metor porformange, henee the tem
Visual-Parcaptual-Moter funclion. The details of tho model of VeP-M function
ora deseribed in Chaptor Four.
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3.4

STEP 2 ¢ USES PLANNED FOR THE TEST BATTERY

This step enumerated the subjects on whom the tests were to be used and the
typa of dotisions to be made a3 a resuit of tosting.

341 Subjects

The purpase of the study was to design & batlery of tesls 1o evaluate
adult individuals between the ages of twenly a * soventy-ning years
who had suffered a GV A ant had resultant V-P-¥ dysfunction.

342 Tyne Of Decigions To 8o Made AsARes - Testing
The test battery Rself was designed to determing

u whother tha patient had decreased VWP-M funclion as a rosult of a
CV.A.

w the type af dysfunction presont. The slralegies for therapy would
thon bo based on tho type of dysfun Thug, the tests ware
tesignad for the purpose of idantifyine ular defiziencies in a
patient’s podormancs for remadial astion to be tiken accordingly.
Tha tost ballery, thereforo, was piani-ed o8 o diagnoestic mstrument,
a5 woll as @ means of moniloring progress in therapy. Choplors
Sixteon te Twonty deseribe the typos of dyefunction that can be
diagnosed. A discussion of the atrategion for troatmont in Boyond
{hp scope of this thosis.

STEP 3 ! TEST CONSTRAINTS AND VARIAULES

‘This stop doseribad the practicat limitations that apply to the administration of
the tasts such 0§ time, and the way in which the variables are controlled.  This
Was & nacessary procedura ag it halped tho tesls’ developar plan the tems of
oagh tost and {he adminigtrafion instruclions.

351, Timg
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The final version of tho toot katlory should bo bricl, provide relavant
and accurate information and last approximately two sessions of three
quarters of an hour gach. At lnast two s0S8ions are rosommended as
this onables the therapist to gualuate the subjecls ability mom
aceurately. Shio should, hawaver, make herself known to the subject
ant obtain any background information prior to the test sossions g0
that the subject wauld be at ease with tho therapist during tesfing.

Admimstiration

it was planned for the tosts to be administerod indvidually to subjects
as the obgservation of tost faking behavieur provided additional
information ragarding the patient's problems. In addition, individual
admiristration meant that the lests did not have to be confined to
poncil and papar tasks wherg tha seering ook plaso afier complotion,
but could includo construction tasks where the scering would be done
08 tho losts progrossed. This, howover, meant thot the ¢orrostness of
the rospanggs should be ovalunted by the testor within a short space
of time and necasgitoted the formulation of strict eniteria for possing wr
failing an item. Tho testors hod to bo trained in the ovaluation ef these
gritena to oliminato subjestive ceering as far a5 possible.

Control Of Variables (independont)

A oot mothod of administration wag plannod to contro! tho variablos
that Tuekman (1978} enumerated og influoneing test taking behaviour.
(Test instructions are provided in Appondix 1)

Soctions 3.8.3.1. and 3.6 3.2. doal with variobles that may bo lasting or
parmanent and Sections 3.8.3.3, and 3.8.3.4. enumerato vatioblos that
ray be of a femporary influence on the individusls’ behaviour and
ability to exocuta the {esta  Section 3.5.3.8. deals with tha vatiables
related ta the tests thomselves.

3831 Lasgting genoral charastenistics of the individual
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K Goneral 8kills o 9. reading.  This variable was controlled
as the subject was not required to read the tosty
ingtructions.

¥ Goneral ability to comprehend Instruetions. In giving
instrugtions for the completion of the tests emphasis was
placed on the understanding of the instructions,
tharefore, theso might be repeated using different words.

m Abifity to solve probloms of the type presentad In the
tosts. [t was not possible or desitable to control the
variation in abilly {0 solve the types of problems
ancountored in the tosts. Obtaining information on normal
individuals priar to using the tests on pationts took the
vatigtion in ability inlo account and it allowsd palient's
performonca 1o ho compaied witt that of the nornal
poptiation

n Attitudes oporating In the tost altuatlon e.g. seff
confidence. Tha instructions enabled the tester to enaure
that the subjoct did not beseme discouraged if he theught
that he was net porforming woll (soe gonorat test
instruetions = Appendix 1}.

35632 Losting Speeific Characteristies of the Individual.

% Knowledge and skill roquirad for the particular
probloma prasented in the tosts. As theso are tosts of
visual-perceptual-motor function, tho test itoms werg
designed to mininvise dependente on  previous
knowledge. Hewover, it hog been said that the elderly
parfornt bholter on familiar tasks (Krauss et af 1630),
thoreforo come test items wero constructed with words,
latters and numbers.

n Attitudos and reactions {0 o particwlar test  The type
of tosts compiled did not deal with amations or atlitudes.
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Temporary general charactoristics of the individual

n Health, fatlgue and emostional straln. Testing was only
done if the individual felt able, was not too tired and was
prepared to continue.

a Motivation and rapport with examines. This was an
impartant aspect of testing and time was spant informing
both normal subjects and patients of the purpose of
testing. finding out about thair probloms and pulting them
at ease (see test instructions Appendix 1).

u Effects of hoat, light, ventliation, ate. All individuals
were testod ot a {ablo of a size which accommodated the
test matarials comfortably and which allowed the subject
and the examiner o 9i§ alangside each gther (see test
layout Appendix 1). Ali subjects were made as
somfortable ag possible and were tested in a well it area.

u Level of practico or skills roquirod by fhe test. No
subject hod rocoived any practicc prie: o the tosting and
no patients hod roceived any cecupational therapy for
percoptual festing or training which might have given
them pragtice in the type of activitizs used in the tost,
prior to evaluation (ses selection of patients 1.e. greup
four).

Temporary specific characteristics of the Individual,

m Changes In fatigue and motivation produced by the
partlcular test eo.q. discourogement rosuliing frem
failure. The tesis' instructions oftompted to denl with {his
by informing the normnl subjects that there was no "ight
or wrong way ta do the tests”.  Pafients were encouraged
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to complete as many ltemns as possible. if the examiner
observed constant failure the test was discontinued. It
was impossible to eliminate gsome degres of
discouragement in the drawing and construction tests as
subjects could evaluate ihair performance against a
madel.

u Fluctuatlons it attention, concentration and
judgement. This could only be conirolled by stopping
the evaluation when the subject's attention could be seen
to be waning and continued at a future date. Fatigue was
cantrolled by giving the subject a ten minute break and a
cup of tea half way through the test or by tompleting the
tost the noxt day.

= Luck !n gseloction of answors by guessing. This factor
gould not be conltral'ad in the multiple chpice teste
Seoring took thia nto aceount by subfracting the total of
incorrect answers from the total of sarrect items,

3.53.5. Control of variables within the tests.

s Numbher of tast itoms. Very short tesis provide limited
examples of perfermance on which to judge the
individunls' ability, whoreas long tests produce fatiguo
and inattention. Long tests howover, minimise the effects
of guessing and thus improve lest reliabilily. The
preliminary tost deseribed in this thesis is of nacessily
long, a9 itoms noer :d to he analysed and refined, At
least twice as many items as the number to be included
in the final test should be included in the preliminary
version (Huysamen 1980). However, in gompiling the
fest, the {ime constraints Hafed in step threo ware taken
Inte account.

w Quality of test itoms i.0. components of each test. Poor
tems might be too casy or teo difficult. ltam onalyses
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b o

were gorducted so that tha poor items of each test could
he eliminated from tho final form (sse analysis of the
psychomatric characteristics of the test, item 3.12. step
1Q).

® Conditions of tost administiation. Seotem 3533

L GConditions for scoring. The error variation in scoring
was reduced through formulating set criteria for scoring
{see Appendix 1).

Thus it ¢an be seen that varables concerning behaviour as
well as test ilerms were controlled &3 far as possible.

STEP4 ¢ TEST BLUE-PRINT

The test biue-print is similar to that of defining the test domai  Blue-print was
the term used for {he detalled descnption of each skill evalkiated by the test
battery. A description of each skill is to ba found in the chaptar deseribing the
medel of V=P-M fuhction {(see Chapter Four.

BTEP 8 ¢ THE TEST BAYTERY

A battery of fiteon tests was deviged to isolate all the elements discusaed i
tho Model of V-P.M function which took the previous four steps inte
consideration. Thoy are described In Chapter Pour and Appendix 1.
Porformance on the tests required a combination of visual-moter skills as used
in the test of Visual Motor Integration (Boery and Buktonica 1867, Beery 1962)
and visual pereeptual skills requiring a minimum of mefor astien as seen in a
matehing type test. An ottempt was made to test all agpescts of the medal wilth
tasks that required motor shility as well as tasks that required minimal metor
ability {L.e.. motor free and motor reduced tasks). Klemary is a ¢eitical factor in
percsutual task performance (Kraugs et al 1980) and was eliminated ag far as
pagsib o.

In the administration of all tests, tive was recorded althaugh the emphasis was
bR acturagy not speed.
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All aspects of visual perception were measured through the use of meaningful
symbols such as letters and numbers as well as meaningless symbols as it is
docurrented that older subjects perform better with familiar material (Krauss et
al 1980, Birren and Schale 1977). Cognisance was taken of the fact that verbal
and non verbal material tapped the function of different parts of the cortex
(Concha 1982} Le. the subject was not required to Interpret the verbal cues.

STEP 6 : EVALUATION OF THE CONTENT BY EXPERTS IN THE FIELL

The appropriateness of each test for measuring the skills named in the modei
was avaluated by administering the tests to qualified theraplsts (group one) with
more than one year's experience and who had had experience in the fleld of
perception tesling and {reatment. This part of the study helped to defermine
the validiiy of the matarlal for the assessment of the dafined function, and also
helped te resolve administration problems and ambiguities in the test
instructions. Some modifications o the test instructions, therefore, took place
after this stage.

3.8.1. Group One

This group consisted of fifteen occupational therapists known to the
candicate with more than one year's experishce in the profession and
who congented to give the time necassary ta compiels the tests and to
evaluate their contsnts. The occupational therapists evaluated and
rated each test on a 0-G scale according to their agsessment of how
wall 2ach test measured the defined skills. A spacial form was usad
for this purpese. Zero on this scaele Indlcated that a test did not
avaluate a particular parceptual skill, whereas five Indicated that a test
evaluated a particular skill extremely well, Intermediate values {1-4)
indicated varylng degress of the test's propensity to evaluate that skill.

3.8.2. The Method Of Analysing The Results Of Testing Group One.

The scores of the fifteen Occupational Tharapists were extractsd from
the raw data to give the values for each parceptual modality, These
were sat out in tables. The mean score for sach perceptual modalily
was calculated for each test. The mean of the series 0-5 15 2,5 and is
also the madian value. Half the median value Is 1,25 which s also tha
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quartile value. Thus 3,75 is the upper quartils, A median score of 2,5
indicated that a particular test provided an average assessment of a
particular perceptual modality. A mean score greafer than 2,5
indicated a better than average assessment and a mean score of 3,75
and more indicated a very much better than average assessment.

The results of this procedure are reported as part of the content
validity studies on each test In the battery. The actual results obtained
on each test by the therapists wera not used in any other way as it was
felt that they were famillar with the tasks, Thus only their ratings of the
content were important.

STEF 7 : ADMINISTERING THE TEST TO A SMALL GROUP OF SUBJECTS FOR WHOM
THE TEST IS INTENDED {C.V.A. PATIENTS)

This step was taken In order to solve prablems with administration befors the
test was administered to a larger sample. Nine C.V.A. pallenis (Group Two)
were evaluated on the V-P-M battery for this purpose.

3.8.1.

3.8.2

Group Two

The criteria for the selectlon of this group of subjects were that they
had suffered a C.V.A. and were referred to occuipational therapy at the
Johannesburg Hospital. Patlents with botk left and right sided braln
lesions were evaluated in order to detarmine the suitability of the
Instructions and test items for all types of patients and to eliminate as
many ambigulties as possible.

The Methods Of Analysing The Results Of Testing Group Two

As a consequence of the results of testing group two, some small
changes to the test items were made and the test instructions and
administration procedurss were finallsed, For exampla, it was decided
to leave the stimulus cards In front of the patient dwring the execution
of each item of the Perceptual Constancy test to eliminate memory.
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3.41.

The scores obtained by these nine patients were not included in the
study. These patients were tested for the purposes of altering and
refining test Instructions and test items only.

STEP 8 : PRELIMINARY FORMAT OF THE TEST BATTERY

As a result of the work completed in steps 1-7, the preliminary test format was
finalised and printed. (See Appendix 1).

STEF 9 : TESTING GROUPS FROM THE POPULATION FOR WHOM THE FEST IS
INTENDED AND THE TESTING OF HYPOTHESES | AND 1l

As it was Intended to use the test to evaluate the V-P-M function in G V.A,
patients between the ages of twenty and seventy-nine ysars it was Importaat to
obtaln Informatlon on normal Individuals and their ability to exacute the tast
items, prior fo using the test on patients, This step was necessary so that
dysfunction In patients could be determined by comparing thelr resuits with
those of the normal individuals. Two groups (l.e. group three and four) were
requlred o provide the necessary data on the tests and to test the following two
null hypothsses.

3.11.1. Null Hypothesis |

If normal adults between the ages of twenty and seventy-nine years
are tested on the Tests of Visual-Perceptual-Motor function, incraased
time to compiete the tasks and detreased ability wili not be found with
advanoing age in visual-perceptual-motor function.

3.11.2. Null Hypothesis li

Tnat these s~me Visua-Perceptual-Motor tasts will not demonstrate
problems of visual-parceptual-metor function in patlents who have
suffersd a right cerebral hemisphere vascular accident resulting in lef!
hemiparesis/hemiplegia.

3.11.3. Group Three
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3.11.3.1, Criteria for the Selection of Group Thres

To test the first hypothesis the V-P-M lest battery was
administered to normal men and womeén batween the ages of
twenty and sevanty-nine years (Group Three), The criteria for
the selection of subjects in this ponulation were as follows,
The subject should:-

u have no present or past neurolegical problem.,
u have no history of a psychiafric disorder,

®m have an education and English language skills at the
standard six level and above, therefore, have an [Q within
the low normat to above normal range,

M be willing to co-operate throughout testing.

m be Caucaslan. A spacific ethnic group was selscted for
this stage of the standardisation process In order to
ellminate the vatrlables associated with culture. In
apartheid South Africa, the poor schaoling of Black Sotth
Africans made educatlon a variable of Iimportance. Once
the test iterns of the V-P-M battery have besn refined and
the final test constructed 1.8, when the steps plannad for
this thesls have besn completed, a random sample of
Individuals from the total South African population will be
tested ta provide the normative data.

wm be drawn as far ag possible from the general Caucasian
population and were In old age homes in the
Johannesburg area, relatives and friends of the tester,
ralatlves accampanying patients to the out patients facility
of the accupational therapy department, Johannesburg
Hospital.

m have no visual problems that could not be ¢ompensated
through the uze of speciacles.
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3.11.3.2,

m have hearing good enhough to be able to hear the test
instructions.

N be completely independent in all activities of daily iiving
and in the management of their lives.

This group tonsisted of the following numbers in each age
category’

YEARS WALE FEMALE TOTAL
2029 11 g 20
3030 9 12 7
4048 s | 14 1o
w0ss & 18 19
6068 3 I 18
7079 " 8 s 20
na39 ns79 18

This normal group was nat randomly selected but was &
sample of convenignce and therefore was biasad in favour of
co-operative subjects. However, as no subjects were aware
of the type of material to be used in the test prior to the testing
no blas was shown in the selection of individual skill in test
perfarmance. The educational background of the sublects
varied from standard eight to matric,. Some had recaived
post high school training and education at Technikons and
Universitles.

Differences between man and women.

To determine whether men and womean performed differently
in the skills avaluated by the test hattery, the scores for time
and accuracy on all tests for men and women were
compared, The U Test of Mann-Whitngy (a non parametric
fest for unequal sample sizes) was used to determine the
differences In the time scores, while Fishers' Exact test was
used for the accuracy scores. No statisfical differance was



3.11.3.3.

found In the scores obtained by men o1.d wamen except in
the following tests;-

~ VMI Time Scores - twenty to twenty-nine year olds
{P=0,0127, P<0,05) and sevenly to seventy-nine year olds
{P=0,0093, P=0,01);

- Stick Construction il Time Scores - fifty to fifty-nine year olds
(P=0,0235, P=<0,05);

- Colour Accuracy Scores - fifty to fifty-nine year old
(P=0,0173, P<0,08).

The statisticlan folt that, as there were so few differetices it
did not warrant carrying out separate analyses for men and
womzh, Therefore their scores were comblined for all
analyses.

Meathods of Analysing the Results of Testing Group Three
a)  Accuracy Scores

To determine the degres to which the data could be
assumed to be normally distributed the foltowing
caloulations ware perfarmed.

- the means and standard deviations of the accuracy
scores and time scores were calculated for each age
group i.e. twanty to twenty-nine years, thirty to thirly-
nine years, forly to forty-nine years, fifty to fifty-nine
years, sidy to sixty-nine years and seventy to seventy-
nine years.

- the co-efficient of skewness was caloulated and used
to determine whether the data were skewed and the
degree to which it was skewad in order to determine the
type of statistics to ba used.
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b)

Toe determine if there were any differences in the
performance of the older group from that of the youngear
dgroup, tests for stgnificant differences were carrfed out
between the various age groups (see abova), ie
hypothesis | was tested. Non parametric tests were
uasd as the data could not be assumed to have a
normaj distribution, Thus value counts wers performed
and 2 x 2 tables constriscted In which the figure equal to
and less than the fifty per cent level of accuracy of each
test was calculated, When the minimum sxpected
value was equal to or greater than five then the Chi-
square Test was used after applylng Yates' Continuity
Coarraction (Afifi and Azen 1959), When the minimum
expecfed value was less than five then Fischer's Exact
probabilities were calculated. If the nuli hypothesis of
no significant differance among the age groups was
rejectad, further analyses were conducted to determine
if each group differed from the offier, or if two of tham
were similar, both differing from a third, According to
{he differences found, the data were regrouped with
cartain ages placed together.

To erable & comparison to be made between t 3
scores of the normal group of individuals and that of the
patients, percentlle ranks were computed for each of
the age groups (Downle and Heath 1974).

Standard z scores of -1.0 are accapted as the [ower
limit for normality In sta.idardised tests as approximately
sighty-five percent of the normal population obtain
socores above this point, As the fifteenth percentlle is
roughly the equlvalent of the z scora of -1.0 this
percentile rank was used to determine whether a
ptient's score could be considered defective.

Time Scores



To determine the dispersion of the dats, the mean and
$ idard deviation for the time taken to complate each
' st were cafculated in the previously menuoned age
groups.

To determine whether the time scores obtained by the
varfious age groups differed statistically from one
another, One Way Analysis of Varance was used, as
the data were found to be normally distributed. Leving’s
test for equal variance was used to establish the
between and the within group variance. [f Levine's test
was not significant (i.e. P > 0,05) then the F Test was
used to determine whether the means differed from one
another, If this were the case the pooled variance t with
the Bonferronl correction for multiple comparisons
{Neter and Wagserman 1874) was used to establish
where the differences lay. Thus to be significant at the
0,05 level, the P value had fo be less than 0,00333 and
when the scores for the different ages were combined,
0,00833. I Levine's test for equal variances were
slgnificant (P < 0,05) i.e. the varances between the
groups were found not to be equal, the Welch Test for
unequal variances was used to establish whether there
were any differences between the means of the groups.
When a difference was found the separate varlance t
with the Bonferrani corraction for multiple comparlson
was used to establish exactly where the differences Jay.

According to the differenves found, the data were
regrouped with certain ages placed together.

To enable a comparison fo be made beiween the
scores of the nomal group and fhat of the patients,
percentile ranks were computed for each of the age

groups.
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3.11.4. Group Four,

To test the null hypothesis Il the battery of V-P-M tests was
administered to a group of patients who had suffered a right
hemisphere C.V.A. and whose ages ranged from twenty to seventy-
nine years. Only patients with right hemisphere leslons were selected
for this study as the right hemisphere is thought to play a more
important role in visual perceptuai function (Berent 1881). Patients
with right hemisphere dysfunction wara also selectad to eliminate the
variables associated with speech problems commorily found in left
hemisphere lesions. The criterla for selection of patients in papulation
four were as follows:

The subject should:-

&  have had a right sided stroke as determined through medical
diagnosis. The exact logation of the lesion was not considered.

8 have recelved no prior cccupational therapy testing or treatiment in
the sphere of visual-perceptual-motor function.

m  be orientated for person, ptace and time.

%  be well enough to spend at least ohe hour at a time in the
Occupational Therapy Depariment of the Johannesburg Hospital,

@  have had their siroke not more then six months prior to baing
tested.

® give consent fo undergo the battery of tests, which, as was
explained, was a longer and more detalled version of a normal
therapy assessment,

The goal was to obtain ten patients in each of the age categories
twenty to thirty-nine years, forty to fifty-nine years, sixty to sixty-nine
years and seventy to seventy-nine years. These age groups were
determined through the statistical analysis of the data obtalned on the
noermal individuals.
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Patient numbers were as follows {all had a right side lesion and were

left hemiplegle):-
AGE MALE . FEMALE TOTAL
20-39 3 4 7
40-59 7 3 10
80-69 5 5 10
7078 ! 2 6
n=ig n=14 n= 33

The patient group consisted of thity-three patlents, Many difflculties
were experienced by the candidate in obtaining suitable patients for
evaluation, such as :-

a)

b

c)

the early discharge of patients from the Johannesburg Hospital
where the work was camied out, Due to the chronle bed and
nursing shortage, patlents were discharged as soon as thelr
condltion was stabillsed and the Inltlal bed rest peried was
completed, This occurred regardless of their need for therapy.

the difficulty in obtaining only left hemiplagic (right hemispherg
C.V.A)) patients at the appropriate time.

the sevarity of the defects in the seventy to seventy-nine year old
age group prevented soms of the patlents from completing their
tests,

3.11.4.1. The Methods of Analysing the Results of Testing Group

Four.

The comparison of the nomal group of individuals (group
three) with that of the patient group (group fowr; - discussed
a part of the construct validity for each test {see ... apters
Five to Fifteen)., To determine whether the accuracy and time
scores obtained by the normal group and the patisnt group
differed statistically from each ¢itvr, One Way Analysls of
Variance was employed. Levine's test for equal variance was




first used to establish whether the variances diffsred befween
the aroups. |If Levine's test was not signlficant lLe. no
differences in the variances were found, the F Test was used
to determine whether there was a statistical difference
between the mean scores obtained by each group. If
Levine's test was significant and the variances were found to
be uhequal, the Walch Test for unequal variances was used
to test for significant differences between the two age groups.

The inuridual patient scores were converted to percentile
scoras fo obtain an indication of the value of these scores in
making a diagnosis. Each chapter, therefore contains
information on the number of patients who were thought to
experience a problem with the specific V-P-M skill measured
by that test,

The results of the obsarvations made during the testing of the
patients were discussed for sach patient in Appendix 3, These
resuls and observations were also used to provide examples
dysfunction (Chapters Five fo Fifteen} and to describe the
{,pes of V-P-\M dysfunction In Chapters Sixteen to Twenty.

312, STEP10: ANALYSIS OF THE PSYCHOMETRIC CHARACTERISTICS OF THE TEST

In order tu determine whether the test was an adeguate measure of V-P-M
function the results of testing the 118 normal subjects were analysed with a
view {o determining the psychometrlc characteristics of the test,

3.12.1. ltem Analysis

Ani analysls of the difficulty level and discriminatory leve! of each item
in each of the fifteen tests was carried out In order to help to determine
the final version of each test. The item analysis is used to select items
giving a spread of difficulty values in the final test format, The items
were also analysed to see If they discriminated between normal
subjects and patlents, [tems that were loo esasy and that showed no
abliity to discriminate between those who individuals who could do the
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test and those who couid not do the test, should be eliminated from the
final test farm.

Two types of item analysls were carried out i.e. the Difficulty Index and
the Discrimination Index.

gy The Difficulty Index of each item (i.e. the difficulty level}. This s
the proportion of Individuals whe answer the item correctly, This
was calculated for all iests except the speed test i.e, the Position
in Space (PIS) test. In the PIS test soms items were not
answered due to time constraints and therefore the difficulty
index could not ke calculated. A difficulty index can vary
between 0 when no subject answers the item correctly, and 1,00
when everybody answers correctly (Huysamen 1980), This index
is estimated by p, the population of the testees who have
aoswerad the ltem correctly (Huysamen, 1980), Thus the higher
the difficulty p, the easier the item.

b) The Discrimination Index of each item. This Is the extent to
which the Htemi discriminates between the testees wiho can do
well on the test and those who can net  Two ways of
determining the discrimination Index were used in this study i.e.:-

= testing the significance of the difference between fwo
proportions. In this technique, the percentage or proportien of
individuals who answer an item on a test correctly in the group
containing the high scares 13 tested against the proportion in
the group obtaining low scores (Downie and Heath 1974). If
the differance is a significant one, the ltem is accepled as one
which discriminates. This technique does not, however,
reveal how well each item discriminates. Fishers' Exact Test
was used to analyse the data, When the scores for each item
ware greater than 1 (1 = correct, 0 = incorrect) cut-off polnts
ware calcuiated.

x a correlational approach in which "a correlailon co-efficient is
computed that shows the relationship of the responses to the
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lotal test score™ was used. Thi- approach shows how welf
the ifem is doing "what the fest if oif Is doing” (Downie and
Heath 1974:261). Flaniagan's method of reading the
estimated bi-serial co-sfficient of correlation between the jtem
and the total tast score when the item has besn restricted to
the lowest and the highest 27% of the total score distribution,
was used. The responses of the Individuals in the group
scoring the highest scores and of those In the group scoring
the lowest scores were tallied and the propartions obtained.

This step was performed by computer. The correlation co-
efficients were then obtained by entering the value obtained
for the upper 27% correct on the y axis and ¥ .. value for the
lower 27% correct on the x axis of Figure 3.1. The point of
interaction [s the estimated value of 1.

As Flanagan's r is offen taken as an estimale of the Pesrson
" the significance of ‘e Pearson r was used in tasting the
significance of Flanagat. 3 r (Downie and Haath 1974:258),

ftem difficulty and Item discrimination levels were also
calculatad on the data obtalned from group four Le. patients.
Differences in the levels of difficully and discrimination wers
compared betwean group three and group four using Fishers'
Exact Test,

3.92.2. Tfest Reliability,

"Each individual score on a lest is considersd lo be made up of twe
parts, a irue score component and an error score component”

{Downle and Heath 1974:236). Howavar, when a test is administered,
many factors enter inte the error compenent of an individual's score
e.g. fluctuations in the Individuals concantration, emotional stetus,
health, misreading the item, guassing and the temperature of the
surroundings to name but a fow (3eq variables listed in section 3.5.3.).
The size of this error component Is related to the roliability of the
georing device. The smaller the efror, the more rsliable the scoring
instrument.  Rellability coefiizients were calculated frr each test for



each age group hafween which no statistical difference was found in
the accuracy scores. Reliability coefficlants were calculated as

follows:-
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FIGURE 3.1 FLANAGAN'S METHOD

a)

The Split-Half Religbility. To determine the consistenty of esch
fest with regard to content sampling, the split-half reliability
procedure was used. in this method the scores for all the odd
and all the even items on the test were totalled. A Pearson
product-moment correlation co-efficient was then computed
between the two sets of scores. This was caiculated by the
computer, the resulting reliability co-efficlent was corrected for
the skortening effect of splitting the test in half by using the
Spearman Brown formuia. This calculation was done by hand
using the following formula:-

rt = 2508
1+ rog
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b)

whare it

reliabifity of test

roe rellability go-afficient obtalned by corralating the
scores on the odd ftams with scores on the even items {(Downie
and Heath 1974:236)

The level of significarica of the corrslation co-efficiant was also
determined. If P was <0,050, or less there was a significarit
correlation batween the two halves of the tast.

Kuder-Richardson Formula 20. To determine the homageneity

of the test or the ltem consistency of the test, the Kuder
Richardson Formula 20 was used, In this method, the pass fail
score for each ltem s compared with the total test score.

This co-afficient is calculated using the difficulty value of each item
and was calculated by hand using the following formula:-

o= 1 - Zpal
k-1 g

k = numbar of itsrms an tast

Sﬁ

variance of test

p = difficuity value

q = 1-p

Py = product of p and q (Downie and Heath 1974:240)

‘In general, raliability co-efficlents lend to be high 0,9 or above «
howover - there Is no hard or fast rule that says that any reliabiiity
has to he a cerlain size before any test or measuring instrumant
can be useful’ and ¢o-efficlents of 0,80 or above are traditionally
atcepted as evidence of adequete test reliability (Downie and
Heath 1874:240). The adequacy of the refiability was, therefore,
judged accarding to the degree ta whish it met the above criterdon
as wall as its level of signifisance.
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)

inter-Rater Reliability
u Between Examiners.

Thrae examiners were respensible for the testing of population
thise i.e. the norvial or contro! group, Permigsion was given by
the Post Graduate Committee of the Medical School of the
University of the Witwatersrand for examiners othar than the
candidate to test this populafion. The other testers wers trained
In the administration, provided with test administration
Instructions and a duplicate test kit. The number of normal
sublects evaluated by the three testers were as follows:-

Examiner A (the candidate) = 56 subjects
Examiner B = 40 subjects
Examiner C = 18 subjects

This was thought to be desirable fo -

Firstly, establish interwrater reliabllity - the fest would be of
little value if it could not be refiably administerad by theraplsts
other than the candidate. To establish the inter-rater reliabllity,
each of the three examiners initially evaluated the same six
Individuals. These six subjects formed Group Five.

Group Five - consisted of six normal individuals between tha
ages of twenty and fifty-five. None of these individuals had
been previously subjected to the tests.

A random table for testing the six Individunals was drawn up by
the stalisiclan and a dice was used fo determine which
Individual (who was allocatad a letter of the alphabet) was to be
seon by each examinar on the first aceasion. Thereafter, the
tabla was followad (see Table 3.1). The testing took place at
the same time, on the samea tay far three consesutive weeks.
Friedman's two-way analysis of variance was used to determine
if thete ware any statistical diffarences in the scores obtained
by each examiner on each tast.
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TABLE 3.1 _PROCEDURE FOR ESTABLISHING
INTER-RATER RELIABILITY

EXAMINER1 | EXAMINER 2 EXAMINER 3
Weak 1 c A B
F B £
Woek 2 B ¢ a
_ o B F
Wetd | A B ¢
i E £ D

The only difference found was in the tima scor.: obtained on
the Form Matohing Test (P < (,05) {sea Chapter Five). The
statistician could find no reallstic basis for this difference as
other fests were timed in a similar fashion and showed no
difference. He, therefors, recommended that data obtained by
the thrée examiners be combined for analysis on this and all
other tests in the V-P-M battery. Subsequent to establishing
the inter-rater reliabllity the subjects belonging to group three
weta tested by the three examiners.

Secondly, reduce the amount of time taken to collect the
data. Due fo the fact that this preliminary version of the test

takes epproximately one and a half to four hours to administer
and & further hour to score, the task of collecting data from
normnal subjects proved to be very ime consuming,

M Eolween Scorers.

Although the tests were administerad by three examiners, the
paper and pencll tests such as the test of Visual-Motor
Integration and the Dob-Line tesls were scored by the
candidate, The DeotLine test was scered by measuring the
lines with & ruler and a sconng transparenoy and thus the
criteria for passfail were cbjective. Howevar, scoting the Test
of Visual Motor Integration involved a degree of subjectivity.

Intor-rater reliability In scoting the Test of Visual-Motor



TABLE 3.1 __ PROCEDURE FOR ESTABLISHING
INTER-RATER RELIABILITY

EXAMINER1 | EXAMINER2 EXAMINER 3
Weak 1 [ +] A B
F o] E
Weel 2 B c A
[n] E F
Week 3 A B ¢
£ F ]

The only difference found was in the time soores ohtained on
the Form Matching Test (P < 0,05) (see Chapter Five). The
statistician could fir’ = realistic basis for this difference as
other tests were tin  Ih a similar fashion and showed no
difference. He, tharefore, recammended that data obtained by
the three examiners be combinsd for analysis on this and all
other tests In the V-P-M battery. Subsequent to establishing
the inter-rater reliahility the subjects belonging to group three
wore tested by the three examiners. .

Secondly, reduce th: amount of time taken to collect the
data. Due to the fact that this preliminary versicn of the fest
takes approximately one and a half to four hours to administar
and a further hour to score, the task of collecting data from
normal subjects proved to be very time cohsuming.

u Betwesn Scorers,

Although the tests ware administered by three axaminers, the
paper and pencll fests such as the test of Visual-Motor
Integration and the Dot-Line tests were scored by the
candidate. The Dot-Line test was scorad by measuring the
{ines with a ruler and a scoring transparency and thus the
oriteria for pass/fail ware objective. However, scoring the Test
of Visual Motor Integration involved a degrae of subjectivity.

Interrater refiability in storing the Taest of Visual-Motor
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Integration (VMi} was therefore sought as consistency of
scoring is important for the reliability of the test.

A therapist famifiar with the children's verslon of the VMI was
given the scaring criteria for adults. The tests were numberec
as they were completed ie. a single age group was not
consecutively numbered. The therapist took every second test
for scoring purposes and the scores obtained were compared
{o thosa obtained by the candidate. The t Test (Afifi and Azen
1959) was used to establish whether there was a stafistical
difference between ithe two sets of scores (for resulls see
Chapter Six).

3.12.3. Test Valldity

in this section, the question "Do the tests measure the skill that they
ara purported to measure and how well do they measure that skilt?
was answered. Content and construct validity were thus investigated.

a)

Content Validity

Huysamen (1980} named the following steps that should be
taken to provide the content validity of any test ag i

M the universe to be tested must be defined (see Step 1 -
Sectlon 3.3.).

w the universe divided into its constituent subdivisions (see
Chapiter Four).

= a random sslaction of tests constructed for each subdlvision
(sea Step & - Seclion 3.7.).

m the content evaluated by experis in the field {sge Step & -
Sectlon 3.8.2.),

m the scoras of each patient analysed with regard to V-P-M
function and the arsas of dysfunction determined (see
Appendix 3), In addition V-P-M syndromes were described
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b)

and patients' fest results were given as illustrative of the
syndrome (see Chaplers Sixteen to Twenty).

Thus the content validity of the test was established according to
thesse criteria and discussed for each test,

Conatruct Validity

This “refers to the extent to which a ... “s scores correlate with
other scoras to which wa can expect i, .0 be related" {Tuckman
1875:235). A factor analysls also demonstrated construct validity
(Downis and Heath 1974) and helped valldate the V-P-M model,

The following reiationships were investigated ;-

& The relationship of score to age. This was done to determine
whather the test was a valid differentiation of age related
changes (See Sectlon 3.11.3,1.).

m The relationship of score {o diagnosis. This was dane to
determine whether the test was 2 valld way of determining the
effacts of brain damage resulting from & CVLA,

m The communality and spectiicity of eash of the tests were
avaluated to help decide which of the tests should be retained
In the battery, *“The proportion of the total varfance that is due
to factors that the test has in commaon with other lests is the
tests communallty, and the proporilon due to factors specffic
{o the tes! iself is the lesls specificity.... The communalily of a
fest{ in a battery) is computed as the sum of the squares of
the faclor loadings on that ftesl.(Aiken 1996:48). The
communalitles are then subtracied from their mean reilability's
to give the specificity. The specificity is the parcentage of the
test's total variance that can be accounted for by factors
specific to that test.

m Thea relationship among tests in the battery, This was done by
means of a factor analysis which determinad the types of
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3.13.

3.14,

tasks that cluster together Intc various skills, Firstly, a
correlatlon matrix between all the test scorss for the different
ages combinad was computed. This enabled the candidate to
judge whether the tests had anything in common. Further to
this, a factor analysis was carried out as this I8 2 more
obfective means of evaluating the relationship. A factor
analysls indicates the variances that two varlables have In
common. Each group of variances was then labsliad by the
candidate according to the dominant skill being measured and
compared to the original medel. A new model of V-P-M
function was then constructed on the basis of the information
pravided, {See Chapter 21).

STEP 11 ~ THE FORMATION OF A NEW TEST

On the basis of the data collectad the finel test form will be constructed,
Recommendations for this final varaion are includsd in Chapter Twenty-One.

STEP 12 - OBTAIN DATA FROM NORMING GROUP

In this step the final test batlety is administered to a very large randem sample
represantative of the population on which the test is to ba used, Onee this data
is collected, the test nerms are obtaired and final rafiability and validity studies
carried cut. This step s beyond the scopa of this thesls,
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CHAPTER 4

THE VISUAL-PERCEPTUAL-MOTOR MODEL

4'1‘

4l 2.

INTRODUGTION

The definition of the domain to be tested and the formulation of a theoretical
model on which to base the tests are the first steps in the construction of a
battery of fests (see Chapter 3.3.). This chapter describes the Visual-
Perceptual-Motor function {W-P-M), the premises on which each aspect of the
function is defined and the tests constructed to evaluate this function. The
purpose of this chapter, thercfore is to describe the framework within which the
V-P-M function can be analysed and its componants evaluated.

VISUAL-PERCEPTUAL-MOTOR FUNGTION

4.2.1.

Deflnitlon

Perception Is a broad and encompassing term which Incorporates
many different types of funetions. Gibson (1950:12) stated that:-

.. percelving things depends on first having sensations,
Sensations are supposed to be the raw materials of human
experisnce and perception the manufactured product",

Sensatlons are only odours, sounds, touches and tastes; colours,
shapes, objects and space depend upon perception,

Perception is an essential part of consclousness, it 1s that part which
constitutes reality. The Webster's (1976) dictionary defines parception
as;

"Consclovsness, a result of perceiving: observation, a menfal
image; coneepl, aw~ 5 of the elaments of the environment
through physical *or. ation, physical sensation inferpreted in
the light of experntence; quick, accurate and intuitive cognition.”




Ta accupational therapists, it has come to mean all of these things and
much more, as the undisturbed perceptual process presupposss intact
and unaffected means of obfaining the physical sensation, storinig it,
interpreting it and acting upen It (Concha, 1983).

Perception_therefore is an_ awareness of the elements of the
environment Interpreted in_the light of experience. Information is
obtained by exploring the environment, by asking questions, by
knowing where fo look for information and by making assumptions.
There is & vast difference between the real world and the perceived

world and the study of perception Is to cobserve the relationship
between these two worlds {Hochberg 1978). Perception is thus a word
used to describe a complicated phenomenon, a word which means the
way the mind looks at and interprets things (De Bono 1976).

Onee the information is processed it must be acted upon. However, in
order io respond or "met upon® comectly, the information must be
correctly processed. Although sensations are generally combined into
perceptions, it is possible to separate the functions of the different
input channels, This & essential If therapy ls to be realstically
diracied,

In summary, perception is a dynamlc process. H Is a holfistic term
referring to mearing attached to an object, svent or situation ocouring
within the spat ¢ temporal proximity of the individual It is

dependent «.on the Immediate situation, but also on the
cor’ . the avent ococurs and upon pas eéxperience.
F. ot then is the process of diseriminating among stimull and

interpreting their meaning. [t intervenes between the sensory process
on one hand and behaviour on the other. As all processes are
Interdepencent the occupational therapist has come to include in the
testing and freatment of perceptual ditficulties the systems by which
Information is obtalned, interpreted and acted upon {Concha 1983),
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4,22,

The sensory process can be measured by physical means and this
has been dane by the psychophysicists (Hochberg 1978). This s out of
the scope of this thesis. This study is concerned with the
interpratation and "acting upen" parts of the visual perceptual process.
Visualperceptuakmotor function is thersfore the processing and the
interpratation of visual stinuill as well ag the selectioh and use of the
correct motor pattern in response to the stimttlus.,

Theories Of Visual Perception

As knowledge of perceptiun increased over the last century, many
theorics regarding visual perceptual organisation were developed.
These thearies Included those of the Empiricists and thelr structuralist
philosophy of the Nineteenth Century in which perceplion was
analysed into component sensations, with lsarning then taking place
through a process of association, By analysing elementary sensations
it was hoped that the complexities of human thought could he
unravelied. This gave rise to the method of physical measurement of
sansations. Nativistic philosophies in which perception was balieved to
be inborn, vied with those of the Empiricists. However, the Empiricist
philosophy dominated early thinking on the subject and was only
repiaced by Behaviourism in the early nineteen hundreds, The
Behaviourists argued that we could never know how other peopls
experfenced the warld and thus should only observe thelr benaviour
and their responses to various stimuwll (Bruce and Green 1985). Both
philogophies have merit and the 1960's saw the growth of the new
“cognitive psychology” [n which the steges between sfimulus and
response were deflnad (see Figure 4.1).
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FIGURE 4.1 DIAGRAMMATIC REPRESENTATION OF THE
PERCEPTUAL PROCESS

At the same tims ss the Behaviourists were developing thelr
philosophy the Gestalists such as Werthelmer showed that the
analysis of perception into discrete sensations overlocked some
important aspects of form and structura and they formulated a number
of principles of perceptual vrganisation to describe how certain
perceptions were more lihely to ocour than others, thus giving rise to
the catch phrase “the whole is greater than the sum of the parts”
{Bruce and Green 1865},

Fram the 1850's texts such a8 Gritchley's famous book on parietal lobe
dvsfunction (Critchley 1953} began ta appear and they described many
af the findings regarding the perceptual functions which could be
disturbed as & result of disease or Injury. Much of the knowledge
about the perceptual process stemmed from an analysis of the
consequerices of disruptian to that process through brain injury. The
first textbool: to appear containing a reigrence to occupational therapy
for patients who had perceptual problems appeared in 1980 (Jones
1960). This referred to adults who had tindergonhe perceptual changes
as a result of head injury. In South Africa, therapists tended to work
more with childran who experienced perceptual problems. The works



of well known workers In the paediatric field such as Kephart (1960},
Piaget (Flavell 1963), Gesell (1868) and Frostly (1966}, graatly
influenced the way in which perceptual and motor skills were defined
and clagsified. The sequential acquisition of visual-perceptual-motor
skills during the developmental process described by these authors
also helpad in demarcating the various aspects of visual perception.

This study deals with the conssquences of disrupted visual perceptual
activity in the adult. Accordingly, we are deafing with an individual wha
has stored many combinations of sensations and who has already
passed through all the processes leading to the mature use of visual
images, but whose perceptual function m.ght have deteriorated with
the normal ageing process. According to Smythies (1956) the
recovery process after brain injury proceeds [n a developmental
sequence. However, the developmental sequence of childhood 18
reversed both in the eldetly as *¢ll as In the b+ iin injured individual
(De Aluriaguerra and Tissot 1969).

The knowledge of perceptual ordanisation obtained through the
investigation of the theories of perception, the results of damage to the
brain and the knowledge of the developmental process helpad the
candidate to understand parception and contrlbuted {o its definition.

4.3. DEVELOPMENT ©" PERCEPTUAL SKILLS WHICH CONTRIBUTED TC THE MODEL

4.3.1.

Form

I is helleved that, from a very eatly age (six months) children are able
to percelve form {Gratly 1979). i seems that this early perception is of
vague masses without distinct contour, recognisable shape or deflnite
localisation In space.  These masses are characterised by
cohesiveress and they exist as a totality with no parts and no
relationship of parts, Thus, the child distinguishes globular form or
form as mass. According to Kephart {1980), this undlifferentiated mass
is called cyncratic form, and it corresponds to the asspect of form
recognition referred {o as "silhouelte" (Bruce and Green 1985). Infanis
differentiate faces In this way from the age of fifteen to twenty weeks
(Cratty 1978).



Gradually more and more elements of form are distinguished. The
early copying behaviour of children raveals how the details are
ditferentiated out of the globular mass {Gesell 1988). Copying involvas
rgpreducing the elerents ta fonn un outline and thus the "overalt
conteur" bscomes distinguished. Once the elements are
distinguishable they are recambined to form the "whole™ again. This
process Is refarred to as knowledge of the "Gestalt" by the Gestaltists
{Bruce and Green 1985). The ability to combine units and sub-units
into a perceived whole is developed by the age of seven years.

However, hefore cutlines and parts ¢an be differentiated the child must
be able to distinguish horizontal form from verlical Le. laterality (the
awaraness that there are two distinet sides fo he seen) becomes
externalised as directionality. This oceurs at approximately two years
of age (Craty 1879)

Directionality is the directional localion of & [ing in relation to the

directional line of gravity. The child learns to transpose this line into a

one or two dimenslonal form on paper. Reproducing elements to form
. an oulling of & shape makes use of diractional concepts.

In addillon, to distinguish form adequately, the child must be able to
separate out the object or shape from its surroundings (figurs-ground
perception). According to Smythies (1258) racovery from brain injury
in the adull and the return of form recognition takes place in a
sequence markedly similar to the aforementioned process.

The following recaovery process is enumerated by Smythies {1886}~

a)

b)

First to return is the primitive Gestalt in the visual fleld le, the
visual extension without form.

In stape twe the fiald batomes differentiated se that qualitatively
different stimuli ara exprassed to left or right without form and
without boundary between light and dark.




¢}

a)

i)

)

h)

Next the surface area is differentiated but without distinct
dimaensions. It appears neither horizental nor vertical, but with
the same dimensions on all sides.

In the fourth stage, the mass possesses a direction within the
visual field,

Tha fifth stage is one of indeterminate forms. There is a definite
form differentiation. extension or dimension of *~a mass which is
parceivad as somewhat long, small, horizontal etc.

Next comes the distinction of several separate masses within the
visual flelds,

Form is then percelved In the strict sense and there is distinction
of straight IInes, curves and geometric figures,

An elghth stage may be descibed In which three-dimensional
depth is added to a flat picture.

Disturbance of visual form recognition in the adult is known a8
visual agnosia (see Chapler Seventeen).

As the recovery pattern described in the literature shows same of
the characteristios of the davelopment of form perception it was
thought to he helpfl to divide form perception Mio three
categories for the purpose of this study 1.a,

Form _as Mass « where the individual ig required to visualise a
shape a3 a whole withouwt necessarily recognising the diffarent
aleents that go to make up the shape or farm,

Overall Contour - In which the individual s required to analyse
the elements that maks up the form and t¢ repraduce these to
form an outline.

Units and Sub~units of Mass « where tha individual is required to
perceive different elements and parts and to see that thsy can be
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4.33.

combined to make a distinct enfity. This is also known as part-
whole perception in which the Gestalt pringiple of closure may he
utilised.

Recognition of forrn includes objects, animals, pedple (faces),
latters of the alphabet, familier buildings, ete. Directional
arientatlon is also needed for the above skills particularly in the
reproduction of the alements of the form, and is a skill evaluated in
tha battery.

Figure-Cround Perception

As glready mentioaed, the child must ba able to separate out an object
from the surou aings befora form can be distinguished adeguately
(Cratly 1979). These elements of figure-ground perception must be
prasent from an early age. However selecting figuras that have heen
embeced into more complex deslghs can be done from the age of
five or six yoars but only fully matures in the late teens, according to
Cratty (1978).

The ability to analyse and synthesise information is inharent In all
perceptuat tasks and is particularly impartant in separating the figure
from background (Benton 1879).

Perceptual Constancy

“The world we see is by and large a stable one™ (Hochberg 1878:72).
Thus Hochherg referred to the skill of perceptual constancy which
maintalned this stability. Hochberg (1978} described the parceptual
conatanclias as being lightness constancy, memory for colour, size and
ghape constancy, According to Cratty (1978) Infants of the age of two
years were capable of judgements that indicated that they had
aequirad both size and distance constancy e.g. they recognised an
object as having a stable and consistent shape despite the way it was
viewed with the rasultant change In stimuli reflscted on the retina, The
development of “abject constancy" as described by Fiaget (Flavell
1963) 8 a procursor to the development of mature perceptual
constancy. Pereptual constancy is thus defined as the abllity fo



4.3.4.

perceive an object as possessing invariant properties such as shape,
positioh, size and colour in spite of the variability of the presentation.
Perceptual Gonstancy is a separate, clearly demarcated skill and is
evaluated In the V-P-M battery described in this thesis,

Space

The svolution of the child's grasp of space, paraliels very closely that
of ohjacts (Flavell 1983). In the early stages of development spatial
orientation becomes possible as a result of visual, kinaesthetic and
vestibular Input.  "Only afler the establishment of this combined
activity, responsible for the processes of Inspection, palpitation, head
arfentation and eye movemenis, can complex forms of reflection of
spatial relationships develop™ (Luria 1980:172).

We have no direct Information concerning spatial retationships in our
gnvirenment, all our Information comes to us through some slue which
has to be interpreted. Space Is therefore essentially a concept whish
is daveloped In the brain (Kephart 1960) and which has bécome
defined by words and thus subject to the arganising influence of th=
language system {Lurla 1980). Piaget divided the acquision of spatial
concepts into thres groups (Favell 1963) te. the practical group,
subjective and objective groups. These could be compared to the
{hrae spherss of space around an individual described by Kolb and
Whishaw (19885) Le. body space, grasping spice and actlon space.
Chanay (Heinlger and Randolph 1881) also formuiated & model which
corrasponded with these three aspects and was called respsctively the
modet of the hody, the model of tha environment and the modal of the
universe, Critehley (1953) referred to these space areas as that of
touch, grasp and vision,

4.34.1. The Practical Group (Body Space)

Tha first group in which sensory motor actions with respest to
objects In space is organised is the practical group. However,
the child at this level cannot yef perceive himself to act and
nan not recognise the arganisetion inherent in his acts. His
spatial world is confined ¢ the major sensory motor spheres
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of activity i.e. there is & buccal space, visual space, auditory
gpace and! tactile space, These spate spheres are "centred
on his own body" (De Ajuriaguerra and Tigsof 1969). Kolb
and Whishaw (1985) called this Body Space and Chaney
{Heiniger and Randeiph 18981) refemred to it as the Model of
the Body, This model of the body is dependent un an internal
awareness which arlses inftislly from the use of posiural
reflaxes.

Thus, the first aspect of a space structure to develop is that of
body space, which is aiso called hody schema. Body schema
is a physicloglcal and subconscious mechanism In which a
selt model Is construsted on the basis of kinaesthetlc and
tactie input although other sengatitng also contribute. Body
schema or bhody spage does not form part of the madel used
for this study as Us primary input Is not visual. 1t ls
racognised, however, that body schema I8 a basis for other
parcaptions.

The Subjeclive Group {Grasping Spacs)

Tha next group to develop In Plaget's scheme of develeping a
space structure is the subjective group, this is a group of
activities in which the individual becomes aware of his actions
with respect to objects in space (Flavell 1963). The
acquisition of spatial congepts In this group is based on visual
search and the use of the hands ta manipulate objects.
These activities lead to Knowladge of size and shape
constancy end the discovery of perspective.  Chanay
described development at thls stage as being dependent on
the match hetween various sensory modalittes (Hetniger and
Randolph 1981},

The subjective group of space concepts corrasponds fo that
space around the body desoribed by Kolb and Whishaw
{1985) as "grasping space” (Figure 3.2). Kolb and Whishaw
describad disorders of grasping space as being related ta the
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of activity L.e. there is a buceal space, visual space, auditory
space and tactile spaca. These space spheres ars "centred
on his own body” (De Ajurfaguerra and Tissot 1868). Kolb
and Whishaw (1985) called this Botdy Space and Chaney
{Heiniger and Randolph 1981) referred to it as tha Modsl of
the Body. This mode! of the body is dependent on an intemal
awareness which arises initlally from the use of postural
reflexes.

Thus, the first aspect of a space structure to davelop is that of
body space, which is also callad body schema. Body schema
is a physiological and subgconsclous mechanism in which a
seff model is constructed on the basis of kinaesthetic and
tactlle input although other sensations also contribute, Body
schema or body space does not form part of the model used
for this study as ils primary input is not visual. 1t is
recognised, however, that body schema s a basis for othar
parcaptions.

The Subjective Group (Grasping Spaca)

The next group to develop in Plaget's schame of developing a
space structure is the sublgctive group, this i a group of
activities in which the individuai becomes aware of his actions
with respect to objgcts in space (Flavell 1963). The
gequisition of spatlat cancepts In this group is based on visual
search and the use of the hands to manipulaie objects.
Thess aclivities lead to knowledge of size and shape
constancy and the discovery of perspective. Chaney
sescribed development at this stage as belng dependent on
the match betwaen various sensory modaiities {Heinlger and
Randolph 1881).

The subjective group of space concepts comgsponds to that
space around the bady described by Kol and Whishaw
{1888) as "arasping space" (Figure 3.2). Kolb and Whishaw
described disorders of grasping space as being related to the



problems of visual aitention, eye movements, the ability to
percsive more than one stimulus at a time, visual localisation
and dspth perception.

The activity of the individual within this practical stags helps to
develop two space concepts Le, Directionality and Spatial
Relations.

a) Directlonality

For purposes of this study directional concepts are
defined as the ability to parceive the directional location
of an object In relation to the line of gravity and to
transpose this concept into ahe gimensional form on
papar. It has already been pointed out that this skill i5
nesded for the final stage of the development of form
percaplion and thetefore overiaps with form
development.

b}  Spatlal Relationships

The concept of Spatial Relationships devalops from that
of direclionsiity. Spatial Relatlons is the ability to
perceive two or more objacts In relation to oneself and
in relation to each other. Spatial relationships and the
various oclues that are leamed to judge these
relationships such as movement, parallax, «exture and
gradient, provide the individual with perception of depth.
Sequencing Is afso a function of spatial relations,

4.34.3, The Objective Group {Action Space)

Plaget's third and last stage {Flavall 1963) is that of the
objective group of activities. This Is a group of developments
in whieh the child takes account of the movements of objects
from ona spatial position to another, as well as the
movements of the body. He develops an organised space
structure in which he has intgrnalised displacements and
movements, This is the stage In which objective Euclidean
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space concepts are formed and it corresponds to the space
described by Kolb and Whishaw (1985) as Action Space and
to Chaney's Spatlal Model of the Universe (Meiniger and
Randolph 1981). At this stage the child can intellectually
manipulate precepts, "Behaviour in action space requires that
we first menlally manipuiale objects or places in order to
delerming the best course of action, or that we draw or
otherwise represent things and places In action space" ' %
and Whishaw 1985:580), The passage of time Is an aspeut
¢! objective or action space.

Past

Grasping 1 Dislal
spoce apacn

Teng  Fulure
Space

FIGURE 4.2 MODEL OF SPACE {KOLB AND
WHISHAW 1985)

It Is intaresting to note that Plaget {(Flavell 1963) discussed
the way in which the representation of space developed as a
separate skill and emphasised that spatial representations
ware huilt up through the organisation of agtions performad
on objects and later Internal=ed. Most spatial parceptual
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Colour

tests used representations [n a fwo dimensional form to
evaluate the aforementione skills.

The aspects of action space are topographical orlentation and
spatial thought.

a)  Topographical Orientation is the ability to percelve and
remember the location of objects and places in space,

b) Spatial ' .ught is the abllity to manipulate spafial
cancepts in the mind and has been termad posltion in
space for the purpose of labefling the tests consinucted
for this thesis,

Thus, the third spatlal concept to develop is that of objective
Euclidean space in which the above mentloned groups are
comblned. In this way the geometric categories of extensity
(ie. vertical and horizontal concepts), location in 2D (ie.
location of points in the visual figld corresponding to the X and
Y co-ordinates of geometry), shape and form {corresponding
to the abstract form of Greek geometry), depth and distances
{the third dimension) glve us a three dimensional world
(Gibstn 1950), Position In space s the term used by the
candidate to desoribe the ability to perceive the different
positions In space that one obhjest may hold without reference
to other objects. Space visualisation makes this possible.

Each type of ~pace can be represanted cognitively. Thres
dimenslonal spatial relatlonships can only be represented on
a two dimensional surface through the use of perspeciive.

Perspective is a leamed concept (Concha 1984b).

The world is a colourful world and the abllity to discriminate colour is
presant from the age of three years, Colour adds meaning to objects
and contributes to depth perception. Colour perception Is defined as
the abllity to disctiminate between colours of different hue,
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Praxias

Form, direction and spatial concepls are only Important in an
individual's life in fhat these concepis are needed to carry out motor
tasks effectively. Motor activity consists of a series of leamed motor
combinations called praxias which, over the period of development,
bacome more and more complicated. Perception, therefore, does not
exist in isolation but is ircorporated into perceptual-motor function,

The Behaviowrists suggested that observing behaviour glves an
indication of the way in which perceptions have been formed. It seems
that consciousness flret occurs at this point In the perceptual process
i.e. awareness of the stimulus ocours when an output pattern has been
generated (Kephart 1960).

Praxias, therefore, may be defined as movement combirations which
are leamed and stored as motor engrams in the braln and which
subsequently become used automatically as part of the individusl's
repertoire of movement e.g. throwing a bell, The formation of
movement combinations are discussed In more detail in Chapter
Sixteen,

A defect In the perceptual process may [nfluence the moter {output)
component and the correct formation of molor engrams. [t s,
therefore, necassary to deterruns whether the defect Is In the
perceptual processing of sensory smuli or in the motor plahning and
axacution component as treat, ent wilt vary according to the location of
the defect,

VISUAL PERCEPTUAL PROB'.EMS OF ADULT BRAIN INJURED PATIENTS WHICH

CONTRIBUTED TQ THE MODE .

Varlous authors {Critchley 1953, Siev and Frelshtat 1976, , Lezak 1976 and

1983, Luria 1980, Kolb and Whishaw 1885 Siev, Freishtat and Zoltan 1986)
hava enumeratad and classified several visual perceptual skills In the adult and
have dascribed the problams that could occur when parceptual dysfunction was
distupted by braln injury. The correlation batween types of lost function and
localisation of lesion has led to the enumeration of diffarent aspects of visual
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parceptual function. The corealation of different functinng with parts of the brain
has alse contributed to knowledge regarding the different funstions of the left
and right hamispheres. {A summary of tho function of the different sides of the
garabral hemispheras is given in Appands 4} 1 is, nowever, beyond the scope
of the occupational therapist and of this thesis to determing localisation of
function. it iz, however, important {o be able fo diggnose areas of V-R-M
dysfunction. Table 4.1 summatises the areas i which aduit dysfunction has
bsen found to occur. The V-P-M areas already described arg compared to
fhese areas of dysfunction. Components of dysfunction that can be diagnosed
with the V-P-M batiery such as apraxia, agnosia, colour agnosia, problams with
spafial discrimination, hemianopia, visual inattention and unilateral visual
neglact are degeribed in chapters sixteen to iwenty. Several problem areas
described by the above named authars have not baen coverad in the model of
perception for reasons which are described in Saction 4.4.1. - 4.4.7.

44.1.  Problems Assoclated With Visual Percaption Not Caverad In The Model
44.1.1. Fate Resognition

Face recognition appears {6 be an aspect of visual perception
not often atfacted in GV.A, The sandidate has never seen a
casa of prosopagngsia in dlinical practice.

Critehloy (1853) quericd the presonco of this ag a separate
syndrome and stoted thot -

Tt seoms scareoly credibla at human facos should
oseupy a bercoptua! cafogary which is differont from
all other objecis in toace .. can there be any
atinbute of sizn. shape, oolouring or mobility which
distinguishos a face from othor objects in Such a way
as 1o preclude identificalion.  Prosumably in those
pationts, a human faco is seen, and is also realised
forwhat it is, i.e. a human faco: but the ownorship of
the face is not recognised. In other words, as the
rosuil of sorebral diseaso, the visual Gostat formed
by the combination of component foaturs - whoereby
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one individual differs from every other petson - is no
longer recognised.” {pg. 196).

Although a face is the first object recugnised by the infani, a
test of facial recognition was not included in the battery or as
4 sgparate entity in the perceptual model for the reasons
snumerated by Critchley. Face recognition is a complicated
process encompassing the relationships bolwsen affect,
physical structurs, voice, memory eofe. {Bruce 1988) and
therefore uges many different percaptual skiils.

Amblguous Visual Stimuli

The ability to interpret ambiguous visual atimuli is for the most part
learned or it requires individual interpretation of the stimulus seen. For
th » reasoh amblguous visual stimuli are often used in personalify tests
8.9. the Rorschach Test Because of the possibility of individual
intorpretation arising from this aspect of perception it was felt ta ha
inappropriate in 4 model of visual percaptuni-mptor ability,

Visual Search, Seanning Accommadation Antd Convergence

Visual percoption is based on the integrity of the visual system and a
pra-raqulsite for visual processing is the detection and localisation of
visual stimuli. To detect stimuli the visual warld should be explored
through eye and head movements. Accommodation and convergence
also provida sensory inpt from the contraction of the musgeles of the
aye which contributes to the interpretation of distance and space.
However, detalled analysis of the eye movements and the extent of
convergenes and accommodation is more adeyuately carrded out by
optomelrists and is beyond the scope of this thesis.

Bady Orientation

There are a number of terms used to describe aspects of body
orientation such &8s body congept (the intollectual knowledge of the
body including functions and names), body image {which is cancerned
with feelings about the body and is related to self image) and body
gehema (which s the physiological and sub-onsecloys mechanism).
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The term generally accepted as the one that encompasses all aspasts,
is body awareness.

There is some incongistency in the literature in the use of the above
forminology. For example, Frederiks {(1969(a) : 20) definad normal
body schema as .. the percepiyal, schemalically conscious,
structirad, elastically bordered spalial perceplion of ane's own body,
constructed from previaus and current (espocially somaesthelic)
sonsory informetion®. This definition is comparable with that given
ahove, however, Critchiey (1953) regards body schems to he
synonymous with bady image. Lezak (1983) viewed bady orentation
as the organisation of personal space ie. it includes all aspects of
body awareness but may be more related to the achial position In
space held by the bedy. Kolb and Whishaw (1985} as already
discussad, deseribed tha bedy surface as whe of the three subspaces
and refgrred to the body surface on which stimuil could be localised to
a place. Ag all types of bod'y arientation, regardless of the termiriclogy.
deal with the body and not the visual perceptual systan, this aspect of
space s not included in the visualparceptual-motor madel deseribed in
this thesls,

Spatial Caleulia

This aspect of parcoption involves the spatial ordering of numbers in
an arithmetical problem. Dyscalculia of this nature may demonstrate
"errors of numbers rolative to one another, confusion of columns or
rows of numbers and neglect of one or mora numbers ...* (Lezak
1883:544). This siill is thought to be a function of spatial relations.
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TABLE 4.1 CATEGORIES OF PERCEPTUAL -MOTOR

FUNCTION
FUNGTIGN FROBLEM CORRESPONDING  V-P-M
_ SKILL
Visual Attonticn Vesug! Inattontion Vigual Attonlion
Noglect oid Extinction Concontration
Visual Recognition of
Objetis, fiyuras and designs Visual agnosios Form Lion
Faces Prosopaghnsin poreon
Angutation Paorpomaplion of Dirotionatity
anguiation
Gelour Achromatop.is Goelour racognidion
Visuol Organisonen TnaBikly Yo pareoive s
Distoriet m:nl Nl.ll'l'l‘ml .
Ambigiuaus visual simuti
Frogmanted visua) st > | Fom canelancy
Tacampiels visua! aliciulr Parswhla parcoption
Deserimination wih imtGilgrance | lnabitty bo porcown -
Embaddad fgures
Maslod figurss Figure-L3rsuny
Visug! disednvination botween | Disturbod visusi Visual diseriminayan
camglex configurations dinseirtation
i Spaces
Body Oremolion Asomutognusio* Fractical group 1o, spaco
conbied on the bady
Lhrectional ancntation Riragtional digenmination Diractionality
Ditlonge asimotes Paoor distance astimalos Puogilion in spnce
Moentsl menipulation Poar Montal Paailion in spaci
fransformations
Spoco Reprogentation:
Topngraphical cepresantalions Pm;{&pusmplusai
giinnfotion *
Spoca Relationg Distuibod Spoco rlatisng Sypaca rolalions
Matgr Funetion. -
Eyo Mavemgnla Dustusbod  wigual  goarsh,
tratking, acsommidation,
convorgened and fation *
Prasins Aproxia Fraion
Manuat doxtordy lnce-ordinatian Go-erdination

* not covared in o madal.

Topographical Orientation

Banton (1989} defined topographical erientation ag memary fur familiar

routes and for the lagation of cbjects and places in space. Difficulty
with topographical orientation is due fo an impaired abllity to
revisualise and to retrieve established visuo-spatiai kitowledye of a
Bvery individual, therefore, has different

topographical naturo.
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topographical memaories so it is difficull to standardise a test for this
aspact of spatiat perception. Topographical ability ulilises the ability fo
ravisuaiise and perform mental manipulations in spacs. The skills of
revisualisation and spatial mental manipulation are important attributes
of Visual Spatial Perception and are included In the Position in Space
test of the V-P-M battery.

THE VISUAL-PERCEPTUAL-MOTOR MODEL

A modet of visual-perceplual-mofor skills was construcled on the basis of the
foragoing. A circular design (see Figure 4.3) was selested for the graphic form
of this miodel as if was felt that the percepiual skills mentioned are
interdependant not hisrarchizal in the aduk (Congha 1982}, A summary of the
narceptual skills selected for avaluation and the te. . that were constructed for
this purpess, are presanted in Table 4.2. The definifion of each V-P-M skill

follows.

4,51, Form - Perception OF Form/Object Can Be Divided Into Three Argas:«

a)

b}

0

Form as Masgs - the form s visualised as a whols, the diiferent
alenants that ga to make up the form are not parceived.

Overall Confour « the elements that make up the form are
perceived and can he reproduced as in drawing the outline of a
shape,

Lnit d sub-units_of mass - elements of forms are again
perceived and if separated can be combined to form a whals,
This skill is also known as part-whole perceptua! ahility. Should
an element be absent the skili of visual closure is needed to form
a "gastall". Part-whole perception Is the ability to Ymake sense”
out of incomplete or fragmented visuat stimuli.
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EIGURE 4.3 _THE V.P.M MODEL

Figura-Ground « is the ability to select out of the mass of incoming
slimuli only tk .o that are meaningful and raquire attention. The
salectad stnulus forms the figure In the perceptual field while the
majority uf s timuli form the dimly perceived background.

Porcaptuil Constancy - is the ability to percelve an object as
posseasing Invarlant properties such as shape, position, slze and
colour in gpite of the variabllity of the presentation,

Space - this is the ability to perceive space and consists of the
following skills:~

A} Directionality » the ability to percelve the ditectional looation of an
objact o relation to the direction of the line of gravity and to be
able to transpose this perceplion inte a one dimenslonal form Le.
onto paper.

b}  Spatial Relations - the abllity to perceive the position of twa or
more objecls in relation to onoseff and to each other.
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CORRESPONDING TESTS

Sequencing 1s a function of spatial relations. Spatial relations
and the varlous clues that are learhed to judge spatial relations
such as movemearnt, image, size, parsliax ste, provide us with the

parcaption of depth,

¢)  Puosition In Space - the ability to perceive the differant positions In
space that one object may hold without reference to other
ubjects and to manipulate the positions that sach object holds in

the mind.

In the perception of space, the ability to tranispose from the three
dimensional to the twa dimenslonal is imporant as it is the way in
which the siill can be evaiuated.

TABLE 4.2 PERCEPTUAL SKILLS IN THE VISUAL.
PERCEPTUAL-MOTOR MODEL_AND THE

PERCEPTUAL BXILL

Tesr
Formss
Fom ns moss Foren Motehing tost*
Qvarall conteur Tost of VisualMotor Intogmtion {Heery and
Bukioniss 1976}
| Units ang Submita PartWhole Tast*
Figure-Grownd FigureSrourd Tos)*
Porexpiunl Gonstancy Forceptual Conalangy Tost™
Spacas
Dioctianally Dot Ling Tes)
Artaws Tast ¥
Spatiol Retations Spatial Relpbon Test™
Blotkl }
Stk ) ; Congleuction tagts
[»5.UTHT
| Positon in Spaco Poditian in Spaca Fosf™
{8poc Visunlisotion) [ Blaekt ) Conslraction
Stickll  } fesls
- Colour Colour Matching Tasl®
* Malor Froe Tasls, * Molor Roducod Teats.

Colour « the ahility to diseriminate betwaen colours of slightly different

hue.
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Praxis - {s tha abillty to plan and éxecute a movement sequance.

THE DESCRIPTION OF THE ViSUAL-PERCEPTUAL-MOTOR TEST BATTERY

The following is a descripfion of the fiflesn tests, fourteeri of which wers
canistructed by the candidate to evaluate the Individusls' skills described in the
made! The tests and their instructions are to ba found in Appendix 1.

4.8.1.

4.6.2.

4.6.3.

The Form Matching Test (Appendix 1 Section 2.1.)

The subject Is presentad with a mulfiple choles sheet on which twelve
forms are represented. Twelve test cards with replicas of the forms
are presented Individually to the subject who is required to point to the
duplicate on the multipls cholce shest. This test was desicned to
avaluate the ability to distinguish "form as mass” with minimal motor
output (motor free). The term motor free Is used for those ests In
which the subject is only required to peint to the correct answar.,
Visual Inattention. the ability to scan a page and hemianopia can be
noted from the individuals response patiem,

The Test Of Visuak-Motar Intagration (Beery and Buktenica 1937 and
Besry 1832) (Appendix 1. Seclion 2.2.).

This test Is the only previously published test used in the V-P-M battery
doseribed in this thesis. The subject is presented with a bookiet
containing a sequence of twenty-four drawn gsometrical forms
arranged from the simple to the complex which he is required to copy
with a pencll as accurately as possible. This test evaluates visual-
perceplualmotor-skills stich as overall contour, units and sub-units of
form, as well as constructional {drawing) praxis. Directionality,
perspective, the abllity 1o form a "Gestalt" and spatial relationship skills
as well as the extent of the visual field ¢an also be observed.

Tha Part-Whole Tast (Appendix 1. Section 2.3.)

1@ subject is presented with a baoklet containing twelve test items.

Each page consists of une of the forms from the Ferm Motching test,
an oulling of the same form with & plecs missing and an outline of
three altarnatives for the missing pleca. The subject is required to
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4.6.5.

486

Indicate which of the three alternatives is the piece missing from tha
incomplete form thus evaluating part-whole ability. The form matching
tast is presented =rior to tha part-whols test to ensure that fack of form
recognition does net influence the rasults on the part-whoié test.

The Perceptual Constancy Test {Appendix 1. Section 2.4.)

This test Is presented in a booklet of twenty pages with twenty
separate stimulus cards. The fest Is divided into three sections as
follows:-

a) Secliop 1 - consists of eight items each depicling objects or
animals in differant positiohs with different shadings. The
subject Is required to indicate the objects or ahimals which are
the same as that deplcted on the stimulus card. For adequate
performanca on this kest the subject must have Intact object
recognition.

b}  Section Ii ~ contalns six itams In which the subject is required to
match the shapse on the stimulus card with approptiate shapes
on the multiple choice sheet taking into account constancy of
size as well as shape, thus testing size constancy.

c) Seclion lli - contains six items In which letter constancy is
evaluated.

The Flgure-Ground Test (Appandix 1. Section 2.6.)

This test has twonty test plates each of which consists of a multiple
cholce section of eight pictures at the bottom of the page and a
“hatchad® over saction containing five of the plctures, at the top of the
page. The subject is required to indicate on the multiple choice plate
the figures depicted in the "hatehed" section.

The Arrows Tast (Appendix 1. Saction 2.68.)

Thia test consists of a multipte cholige sheet comprising twenty sets of
arrows which are combined in different direclions. The subjest s
presented with two stimulus cards from which he is requirad fo select
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486.9.

48,10,

the one which has a duplicate on the muitiple choice sheet, This test
was consiructed to evaluate motor free diractional concepts.

The Dat-Line Test (Appendix 1. Sectich 2.7.)

This test conslsts of twalve tast dasigns arranged from simple to
complex. Each model consists of a series of dois finked by lines, The
subject is required o link the dots In the test design at the bottom of
the page so that it resembles the model. This test evaluates
dirgctionality through motor output Le. drawing (praxis) end the
estimate of distance.

The Spatial Relations Test (Appendix 1. Section 2.8.)

In this forty item test the subject Is required to determine which figure
out of five figures in each item matches the stimulus with respect to the
constituent parts holding the same rsiationship to each other. This fest
is a motor reduced test of spatial relationships (i.e. the subject places a
cross on the deslgn of his choice), Visual discriminative ability can be
noted,

The Position in Space Test (Appendix 1. Section 2.8.)

The test requires the subject to mantally rotate figures to the sams
position as the mode! in order {o evaluate whather ite origntation is the
same as the model and to place a creas on the design ¢f his choige.
This test consists of forty items which evaluate position in space,
space visualisation and mental rotations in space. Thig is probably the
most difficult test in the series.

The Block Gonstruction | Test (Appendix 1. Seation 2.10.1.)

This test consists of six items in whith the subject is required to copy a
desigh of blocks from a modet canstructed behind a screen by the
examiner. Itis a motor enhanced test requiring skilled motar platning.
The test is designed to evaluate spatial rolationships in the thres
dimensional aphere as wall as constructional praxis.
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4.6.11.

46,12

4.6.13.

4.6.14.

4.8.16.

The Block Construction |l Test (Appendix 1. Section 2,10.2.)

This is a six item test in which the subject is required to construct a
three dimensional design from a two dimensiona! model depicted on a
card. This test evaluates the akility to visualise space as well &s
spatial relationships.

The Stick Construction | Test (Appendix 1. Section 2,10.3.)

Stick construction is & test of six items in which the subject is required
to copy a design consfructed by the examiner. This Iz a two
dimensional test of spatial relationships In comparison o the block
construction as it is not necassary to take the different sides of the
stick into account {l.ezak 1983).

The Stick Consiruction H Test (Appendix 1. Section 2,10.4.)

This evaluates the abllity to perceive spatial relationships through
space visuallsation as the subject Is required to construct a design
from a madel deplcted on a card. The test contains six items,

The Design Construction Test (Appendix 1. Section 2.10.6.)

This test conslsts of six items in which a design is constructed from 2
mode! using thin plastic pleces. This evaluates spatial relationships
and constructional ability as the relationship of differant piaces as wall
as the overlapping must be taken into account. Visual clostre can be
nated.

The Colour Matohing Test {Appendix 1. Section 2.11.)

This test, like that of form matching, requires the subject to match a
test card with tis duplicate on the multiple choice sheet of sixteen
calours, This test was designed to evaluats the discimination of colour
hues,

CONCLUSIONS

A model of visual perception has besn constructed taking into account the
verceptual skills that develop during childhood, the theories of percsptual
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function and the problems that can be experienced as a result of brain injury. A
battery of fifteen tests was complied fourteen of which were constructed by the
candidate to evaluate the function of each of the aress defined. Some skills
werg tested through both motor enhanced and motor reduced or free tasks.
Thus. steps one to five of standardising the test have been completed Steps
six to ten will be described in the following chaptars.
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CHAPTER &6

THE FORM_MATCHING TEST

il1l

6.2,

INTRODUCTION

One of the cartiest tasks given w youny children is that of placing forms in a
form board. Gesell (1966) stated that children were able ta do a three holad
form board by the age of thres yoors. Tesling the abiity to porcgive form ig,
tharefore, basig to using other more complicated tosts of visual perception.

The Form Matching test was drawn up by the candidate, The forms employed
are simitar to those used by Ayres i the Southern California Manual Form test
(Ayres 1972 and 1980a). Unlike the Sauthern California Manuat Form test the
Form Matching test of the V-P-M battary is only g test of visual form
disetimination atw daes net include tactile diserimination.

REVIEW OF SIMILAR TESTS

Previcusly published tasts for adults are of three types io. rocognition and
matching of drawn designs. recognition and matching of roal abjects and
pictures of ronl objects and recognition and matching of three dimensional
shapes.

§2.*. Roanguition nnd Mntehing of Drawn Desiang
The rece.gnition and matching of drawn dasigns featured in teste such

ag the Visual Form Discrimination test (Benton of al 1983, the
Discrimination of Fermg {Level IV} of the Standford Binat Intolligonce
fest {Terman and Memill 1973) and in part of Ravon's Coloured
Matrices {(Raven 1965), The Standferd Binot and Ravon's Colourer
Matrices are unauitable for use by the oceupational therapist as thoy
were designed and ao used by psychologists for tho puipose of
measuring intolligence ond genoral abilty.  However, Henten's Visual
Form Discrimmation tost (Boaton ot o1 1883) wag designed to assess
the copaeity for somplex visual form digermingtion.  The subjoct s
required to select fram four alternatives. the design that matched o two
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form stimulus. As the test evaluated the capacity to ".. diseriminate
helweon complex visual stindus configurations diffenng in one or
other minor characteristic” (Benfon et at 1983:58), it is & more complex
tagk than the Form Matching test of the Visual-Perceptual-Motor
Baltery dasignod bw tha candidate to ovaluate form ag mass. U was
theretore conside ed not compatible with the dofinition of farm used in
this thesis. The Benton lest is, however, o suitable test for
occtipational therapists to use in the gvaluation of visual diseriminative
function in the adult.

The Vigual identification of Shapes test af the LOTCA fitzkevich et al
1980) is comparable to the Farm Mafching test in the V-P-M battery
and {ha LOTGCA, like the V-P-M baltery. is not sensitive to age related
changes.

Rocoanition and_Matching_of Real Objeets _and Pictures of Reat

Ohlosis
Recognition and matching of real objoects hos boon described by Siev

ord Froishtat (1976), Lezak (1033), Siav of al {1988}, and Whiing ot o
{1u85). The tests described by Siev and Freishtat (1978} and Siev ot
gl {1986) were not slantardised whereas the Object Matching tost of
the Rivermead Perceptual Assessment Battery (RPAB) (Whiting et ol
1685) has some normative data ond is, therefors, a meore aecoptable
test of objest malching, os is the most re.ont vergien of the Beta
Examination. This latier test was originally developed by the U S.
Army to evaluate the inteflastual ability of World War | racruits who
wore iliterate. The Bota Examination comtaine a sub-test which
requires the idontification of piclures of tools, birds and goometrie
figures as well ag numbers (Lozak 1683). Beth the RPARB test and the
Beta Examination substest are sultable for the evaluation of the abiiity
to identify real ebjects, although one uges real abjects and the other
pistures.  Likewise the LOTCA has a sectior that raquires the subject
1 idantify pisturos of roal ohjocts.

Tho identification of real objetis cppeared to bo a simple task, objogt
agnosia boing rarely saen in patients. Whiting ot al {1985), obtainod a

A ¥l



5-31

§23

mean score of 3.25 (maximum score 4) when testing twenty right
hemisphere strake pationts on the Object Matehing test, of the RPAB.
However, the difference belween the pedormance of the normal
individuals and that of the patients was significant at the P<0,05 level
of significance, but, fallure in Whiting's pationt group oppaared io be
dus fo figld negleet rather than difficully in identifying the objects. The
component of the LOTCA (ltzkovich et al 1990) which requires the
patient to hame or match Hlustrations of evaryday objects, unliike the
RPAR, did not differsnliate batwaen normal individuals and patients
which makes ite usefuliness doubtful.

Tasts for the racognilion andd matching of real objects and pletures of
r2al objects are not directly comparable to the Form Matehing test of
the V-P-M Battery as the Form Malching tast evaluales basic shape
recognition.

Recoanition _and _Matehing . of Threg Dimansional Shanes
Recagnition and matching of three dimensional shapes is usually
found in form board tests. A form board test was used o evaluate
Farm Patcaption in the Cognitive Parceptual Motar Evaluction {CPM)
for head injuries in the Qccupational Therapy Services at Santa Clara
Valioy Medical Centre (Meeder 1982). The Triang Toy Post Box was
similarly used by Adams {1974). Both these tests are unstondardised
and pationt perfermancd is net evaluated ogainst norms. Form board
tests are nevartheless usciul taols {or the avaluation of form as mass',
but they roguire manunt manipulation for the correst plocement of the
piccos. The Farm Matching tast of the VWP-M hattary, although a twe
dimensianal test, was designad to eliminate manual manipulation and
the eflecis of disturbod motor abifity.

HEASONS FOR COMPILING A NEW TEST

The Ferm Matehing test was constructod for use In the v-B-M Saltery os no

motor freo tast axisted for the evaiuation of 'form as masg’. The RPAB Objuet
fMotchung tost and the LOTCA Visudl ldontification of Shapes tost wore not
avaiiable ot the time that the V-P-M battery was constructed and the Benton

Vigual Form Discrimination tost was thought to be more guitable for visuat
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digerimination.

Section 2.1.).

RESULTS OF TESTING NORMAL INDIVIDUALS

6.4.1.

Acturacy Scores

The means and the standard deviations wore caiculated for the
accuracy scores for the normal group as a whole (Table 5.1} and for

aach age group (Table §.2)

TABLE 51 MEAN AND SD OF ACCURACY SCORES - FORM

The Form Matching test consists of a response sheet
containing twelve shapes. Tost cards with identical shapes arg placed in frext
of the patient who is raquired to point to its duplicate on the multiple choice
sheet. Ut is glassified as & motor frae test by the candidate. {See Appendix 1

L]

MAX ECORE

MEAN

S0

RANGE

118

12

11.96

oim

1142

TABLE 52 _MEAN AND SD OF AGCURACY SCORES FOR

EACH_ACE GROUP - FORM

AGE " MEAN $D RANGE
20-26 20 12 09 12 only
30-39 21 11,08 022 142
4049 18 11,98 0.23 142
5060 19 12 0 12 only
%060 10 1184 238 1142
7070 20 12 0 12 only

Neo further analysis was garrisd out on the ncoyuracy scores as very fow
creors were made, Only five subjects out of 118 scored eleven outof a

poysible twelve points.
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542 Tims Scores

The means and the standard deviations ware caleulated for the time
scores for the group as a whole (Table 53 and for aach age group
{Table §.4).

TABLE 653  MEAN AND SO OF TIME SCORES « FORM

o MeAwgEe | 8D RANGE
m 273 81 1158

TABLE & MEAN _AND Sb OF TIME SCORES FOR EAGH
AGE GROUP « FORM

AGE n MEANISES 0 RANGE
2020 20 17.55 603 "2
200 2 .2 318 12
4049 19 2008 547 1220
5049 10 25 824 14:35
) 19 284 057 1650
1040 20 .2 7.9% 10450

Anglysis of variance was used fo analyso the ime scores. Levine's
tast for equol varionge was significant (P=0,0170) thorelote, tho
variances betweoen tho groups were not aiuol. The Weleh Test for
unequal varianges demonstrated a signifisant difference between tha
means of the groups (P=0,0000). therefore, the separaie variance t
was used with the Benferroni correction for multiple comparisons to
estaklish where the differences lay {seo Table 5.5).

Thus it cah be se:en thot the age groups varied from one anether in the
lime teken to compiete the tast. The twenty {8 twanty-rina year olds
diffe;ed fram the age groups fifty through to seventy-nine years as did
iha thirly to thity-ning ysar olds. The forty to forly-nina year alds
differed only from the soventy year old groups.



On this basis and on the basis of the results found in other tests that
k¢ up the ballery the time scores were combined within the age
groups twenty to thirty-nine, forty to fifty-nine, sixty to slxty-nine and
seventy {0 seventy-nine, there being no significant difference in the
time scores within these age groups. The combined scores thus
determined were similarly analysed {(see Table 5.6).

TABLE &5 _DIFFERENCES IN TIME SCORES - FORM

A SEPARATE VARIANCE
P VALUE
2020 3039 osarz
W02 4049 0460
02 505 6.0027 *
020 606 0.0001 *
WX 7050 0.0000 =
” 08 4048 6.0250
) ' Do
208 6060 0,000t *
9 7090 0,0000 ¥
4040 50480 D262
— w600 00081
Q48 07 00000 *
6040 6040 0.0300
0% 101 Dot
gwa 10 0.260

P08 “a POl oo

By cambining the time scores ¥ can be seon that each age group
differed from the others except in the case of the forty o forly-nine
yeor olds and that of the sixty to sixty-nine year olds,
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TABLE 5.8 DIFFERENCES IN RE.GROUPED TIME SCORES -
FORM

AGE SERARATE VARIANCE (

PVALUE

2080 408 0.0002 **

2040 6069 00001

049 7079 oant  *

050 6008 0,001

08 7078 Tag e

8060 707 o282

o Ba 000

Diseussion Of The Resuits OF Testing Normal Individuals

The Farm Matching test of the V-P-M Baftery is a very simple test,
showing no age refated changes in fest perform “hen acouracy is
analysed. The null hypothesis is, therefors, ~ ; in this instance
ie. il adults baiween the ages of twanly and seventy-nine years are
avaluated with the V-P-M batiery, a decreasa in the ability t6 match
forms will not be found with advancing age.

Banton et al {1988}, Whiting ot ol (1988) and ltzkovich et al (1880} slso
did not describe age related changes in the carrasponding tests. The
Visual Ferm Discrimination Test (Benton et al 1983) was sdministered
to a group of eighly-five normal subjects ranging in age from nineteen
years to saventy-four yoars, although this test is far more complex than
{he Form Matching test of the VP-M Battery, it slill cannot be used fo
measure age ralated changes in normal individuals.

Hawaell (1872) feund that in the recognition of relatively meaningless
and ynfamiligr patterns and solours, subjects in the age group fifty-six
to gighty-threa years did not petform as acourately as the younger
subjects in the age group cighteen to forly years. The acouracy of the
young was also significantly supsrior to the old with regard ta complex
photographs of common, present <ay objects. However, old and
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young subjects exhibited the same level of perceptual agouragy with
respect to photographs of single antique objects. It is concluded that
the accuracy of perceriual racagnition of the elderly is related to the
meaningfulriess and the familiarity of the stimulus material. 1t seems,
thereforg, that lack of age related changes in the Form Matching test
of the V-P-M battery could be due to the lovel of familiatily with the
forms used in the test,

Although there was no difference in the accuracy scores obtained for
each age group for the Form Matching test, the differences found in
the time taken to complete the test, along with the results obtained on
tha other tests In the battery confirmed that the time taken to complste
the test increasas with aga. The increase in the amount of time taken
to complete the Form Matehing teat oscurred from forty vears of age,
thus the null hypothesis was rejscted at the 0.01% level of
significance.

5.5, RESULYS OF TESTING THE PATIENT GROUP

85.1.

Accuracy Scores

The mean and the standard deviation was calculatad for the accuracy
scores for tha group as & whole (Table 6.7) as there were no
differences in the parformance of the test demonstrated by the nermal
group. It should bo noted that only thirty-one of the thirty-three
pationts wore ovalusted by mcans of this test.  Testing was
discontinued on one seventy-flve year old patient due to his inability to
concentrats after having performed poorly on the test of Vigual-Motor
Integration. Anather patient in this age category was uniestable on all
the tests in the battery.

TABLE 5.7 MEAN AND SD FOR AGCURACY SCORES -FOR
PATIENTS » FORM

AGE n MEAN 50 RANGH l]

a1 i1 1148 139 &2 1
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852 Time Seores

54.3.

The meana and the standard deviations were ealculated for the age
group twenty to thity-nine, forty to sixty-nirie and seventy to seveniy-
nine years as these ware the age groups within which no statistical
difference occurred in the time scores obtained by the normal group
{see Table 5.8).

TABLE 658 MEAN AND $D FOR TIME SCORES . FOR

PATIENTS - FORM

AGE 1 n MEAN/SECS 5D RANGE ]
030 7 820 0,50 1872

4045 20 43.80 . . 2,84 2096

70-?9 4 1358 11462 ar-287

Comparison Between Patients And Normal Subjests

85.3.1.

6832

Agcuracy Scores

No statisfical differeric. was found between the &¢.res
obtained by the patients and those obtained by the normal
group. Only two patients obtained a soore lower than sleven
t.0. scores of six (patient number twenty-seven} and seven
{patiant number nine). Both thosa pafients were found te be
untestable on the other tests in the V-P-M Battery. The
rasults ef testing the paticnt group on the relavant eamponent
of the LOTCA demonstrated gimilar findings. This is contrary
to the findings of Whiting et al (1985} on the Matching of Real
Objects test of the RPAB. Howover, failure in Whiting's
groun, as already mentioned, appeared to be due to field
neglect rather than idantifying abjects.

Time Scores

The mean of the time scotes of the patients within the three
age groups werg compared with that of the normatl group.
Lavin's test for equal variances was faund to be sighificant




therefore the Welch Test was used for testing significant
diffai. nces between the means of the twoe groups (see Table
5.8).

TABLE 59 DIFFERENCES _IN _TIME SCORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS -

EORM
ae | Levwestest WELCHTEST
FVALUE P VALUE
2039 0:0000 00838
4069 0,0000 8.0008
700 .

“* P4D.001

it can be sean that in the age group forly to sixty-nino there
was a highly slgnificant difference between the time scores
ubtained by the patlents versus the normal group. The scores
obtained for the patients aged seventy to sevanty-nine were
not cormparad with those of the normat group dua to the smatl
number of patients in that age group.

554, Analysis Of Tests Executed By Patients

In_the age group twenty to thidysning all patients obtained an accuracy
scorg of twelve. Time scores fell into percantiles of between fifty-one

and 100 thus indieating that many of the patients performed at a much
slower spead than the normal group although they experienced no
difficulty with matching the forms. Time parcentiles must be
intarpreted in reverse, higher scores Indicate that tho subject takes
ianger to complete the tost and thug high scores are pour scares,

In the_sae group forly to fiftv-ning ~ threg of the patients abtained
gccurgey scores of elovern. The time percantiles ranged from fifty-
geven to 100,
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In the age aroup sixty o sixty-nine - two of the patients oblained a

scora of eleven and one a score of seven [patlent ning). The pafient
wno received this score of saven was untestable on ather parceptusl
measures., The lima percentiles ranged from the fifty second
percantile to 100.

in the aae atoun seventy to seventy-ning - one patient was untestable
on all tests of the V-P-M Battery. The zero scores of this patient were

not included in the analysis, One of the patients in this age group
obtained a score of six and the other thres obtained & full score, the
patient who received the score of six was untestable on ofher
measures. Time scores ranged from the eighty-fifth parcentile to 100,
the patients weore therefare vary sfow.

Probloms That May Be Diagncsed From Perfarmange On The Form
Matching Tast

The problams which affacted the patient group and caused failura on
the Form Matehing test were as follows:-

5.55.1. Left visual field neglect - this contributed to scores of below
twelve in savan of the patients.

65562 Visual Inatlention « the failure of patient number ning  could
bo attnbutad, in part, to visual inatteation as she used oniy
one clue to help her gelect the correct shape. For axampie,
if {he test card had a shape with a point e.g. the triangle, she
chose the first shape that she sa v that had points l.e. the
gtar. Howavar, if told to lock at the whole muitiple choice
sheet she could matsh the shape comrectly although faliure
still ooourrad in the left visual field.

5563 |Impulsivity - there was a tendency among those who made
only one mistake, to be impuisive in their selaction.

it oppeared that most of the patients who obtained a score below the
maximum on the Forin Matshing test in this batery did 5o, not becausa
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of difffculty with matching of forms as such, but due to hemianopia and
loss of the left visual field. Eighty-one percent of the mistakes made
were located in the two 1eft columng of figwres. Hawever, the size of
the response sheet was such that only patients wilh a severe left field
neglact omitted items on the left side of the respense sheet.

There is gvidence in the litarature (Meler and French 1965, Newcomba
and Russel 1969, Bisiach et ai 1975 and Benton et al 1983,) to support
the view that visual discrimination of complex visual stimult
differentiates between patients with lesions of the left and right side of
the brain. Thase patlents with dght hemisphere dysfunction tend to
perform more poorly than those with lsft hemisphere dysfunction.
Right brain damsged patients with visual fleid defects demonstratsd
the worst performance (Bisiach et a! 1975). Bigiach st al's ({875)
sludy showed that patients with left hemisphere d .iunction
demonstrated poorar performance when the task of matching randor
shapes Involved memory,

Wapner et al (1978; and Kertesz (1878) showad that abjecis not
recognised visually were recognised with 100% asouracy when tactile
recognifion was employed. The Form Recognition test in the V-P.M
Baltery Is presentad in such a way that it in impossible to evaluate the
presence of a true visual agnosia as the forms canhot be manipulated
ond, therefore, recognised and matshed through touch and
starengnosis.

Patients with posterior gerebral lasions identified simple visua! itams
wongiderably beiter than compound ilems consisting of several
components (Levine and Calvanin 1978). This might explain why 2
patient group performed better an the Form Matching test than they
did or’ the Space Ralations test of the V-P-M Baitery. The Space
Rafatlons fest requires complex form matching and  visua!
diseriminafive ability. Visual inaftention may also contribute to a
reduced petforraance In the Spatial Relations test.
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5.6.

8.7,

In the hormal individual, s'multansous perception of v wiltiple elsments
ocutrs sequentially item by item. "in the palients, the perceptus! acts
ooctir nomaily but the interval between such acls is inordinately
profonged” (Levine and Calvanio 1978:66). This could explain why the
time taken to wamplate fhe Form Matching {est by the patients who
achleved a maximum acouragy score was much longer than that taken
by the normal subjects.

As the two patlents who scored less than eleven points on the test
were found to be untestable on the ather perceptual measures, R
seems possikle that the Form Matching test could be used as an initfal
scraening procedure to Identify those patients who are at a recovery
stage which enable detalled svaluaiion to take place.

ITEM ANALYSIS

As there was very little variation In the accuracy scores for the various age
groups (only five subjects out of 118 scored less than the maximum score) n~
item analysis was tdone. The five mistakes were as follows:- ltem three ong
mistake, item four two mistakes, item siX ¢ne mistake, item nine one mistake.
The mistakes made were dus to cdrelessness and were corrected by the
testees In the course of test axecution although the initlal response was
Incorrest. Thus, it appears that all kems were equally easy.

TEST RELIABILITY
57.1. Goit-Half Reliablity

5.7.2.

As there was very little variation in the test scores 'i was not possible to
carry out Splitshalf studies or to calculate the Kuder-Richardson
formula 20.

Inter-rater Reliability

No statlstical diffsrence was found in the accuracy scares hatweean the
differsnt examiners, There was howsver a difference p=0042
(P<0,05) between raters In racording the time taken to complete the
test. No explanation could be found for this as no difference existed in



the time scores on any of the other similarly admiristered tests. The
statistician therefore recommended that as the difference was only at
the 5% leve! of significance, that the time scores obtained on the Form
Matching test by the three examiners be combined for alf the analyses
described in section 5.4.2.

5.8, TesyvALIDITY

5.8.1.

5.8.2,

Content Validity

Fraom the ratings given by the fifteen occupational therapists a mean
scora of 4,20 in favour of the test measuring the perception of "form a2
mass" was calculated. This valua In the upper quatrtite indicated a very
much hetter than average {est of measuring form as mass,

Construct Valldity
Three types of construct validity were examined,
5.8.2.1. Age dliferentiation

It appears that the Form Maiching test does not differentlate
abllity at the different ages for accuracy and is not sensitive to
age related changes. This test Is, therefore, not a valid test of
decreasing function with age.

5.3.2.2. Corrslation with other tests In the Battery

The statistician advised that this test should not be included i
the correlatlon studies due to its poor discriminative ability.

5.8.2.3. Results of testing patients

The accuracy scores of thiry-three patients betwaen the ages
of twanty and seventy-hine although not statistically dlifferent
from those of the normal individuals, were useful for
determining patients who were untestable on the other tests
in the V-P-M battery,
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CONGLUSIONS

From the studles carrled out on the Foerm Matching test it appears that this test
is a poor diseriminator of age related changes and perceptual changes resulting
from brain damage. Its value appears to be In the diagnosis of a left field
defect and as a screening tast,

In summary this test-

m demonsirated no age related changes in the accuracy scores of the normal
subject;

w showed no statistical differsnce between fhe accuracy scorss obtained by
the normal group and the patient group;

® demonstrated similar resuits to those found by other researchers on form
matching tests;

n showed very little variation in the scores obtained by t{he normal group,
thersfore, no item analysls was carred out. No reliability studles were
carried out for a simliar reason;

w was a valld measure of "form as mass",

For the above remsons this test should not be included as a diagnostic
Instrument In the final leat format, It, howaver, could be used as a quick
screening test to determine when a patlent 1s ready for mors comprahensive
assessment or If thete is a need to evaluate basic form perception,

The results of the psychometric evaluations of all the tests of the V-P-M battery
will be comparad in Chapter Twenty-One, Their comparative usefulness and
tha need to retain them i, the battery will theh be discussed.
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CHAPTER 6

THE TEST OF VISUAL - MOTOR INTEGRATION

8.1,

INTRODUCTION

A classical means of testing the ability of a patient to perceive shape (overall
contour) is through the copying of forms and designs. Precise copying is
dependent on the ability to accurately perceive the designs to be copied as well
as an Intact motor system. A copy forms iest, therefors, evaluates a
combination of visual Input and motor output and ¢an be called a test of visual-
motor integration. This method of evaluating form perception Is more complex
than the method deseribed in the previous chapter as i requires the subject o
analyse the coinpenents making up the form.

The Developmental Test of Visual-Motor Integration (VM) is a copy forms test
made up of a sequance of twenty-four geometric forms arranged from the
simple fo the complex. 1t was first published in 1867 (Beety and Buktenica
1967). Revised normative data were published ih 1982, 1988 and 1997 (Beery
1982, 1989 and 1997). Beery has stated, that the test could be used with
adults as w  as children, but was primarlly designed for assessing sensory-
motor development In pre-schogl and early grade level children (Esery 1982).

The 1982 version of the test provided standard scores, parcentiles and age
equivalent scores for ages four through to thirteen years, The 1889 and 1997
vorsions extanded the upper age limit to seventess years. The figures glven
for the seventeen year olds are said to serve for older age groups as well.
Although occupational theraplsts In South Africa have found the Devalopmental
Test of Visual-Motor Integration: to be an extremaly valuable instrument in the
avaluation of visual-motor function In both children and adults, no scores for the
adult population or information on the clinieal use of the test with adulls has
bean described in tha literature. For a deserlption of the test see Chapter Four
(4.6.2.) and Appendix 1 {Sectlon 2.2),
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6-2!

REVIEW OF SIMILAR TESTS

Several other paper and penell tests are available for the evaluation of the
adult, some of which give Information on normal adult function . Many of these
tests have a memory component, for example, the Memory for Designs Test by
Grahami and Kendall (1980) (see Figure 6.1) and the Visual Retentinn test hy
Benton (1974). The designs in these two tests could well be used to analyse
visual-motor problemis. The Visual Retention test doas purport to assess visual
perception and visual constructive abilities in Form C of the test (Benton 1974).
However, the memory comp  =nt in the Forms A and B, as In the Graham and
Kendall test, distorts the analysis of visuai . ‘tor problems.

Other form copying tests that do not include memory are avallable, the iost
well known and well researchied of these being the Bender-Gestalt test (Bender
1938) (see Flgure 8.2). Bender hersslf called this a Visual-Motor Gestalt test,
but over time it has come to ba known as the Bender-Gestalt test (Lezak 1983).
There are different versions for the administration of this test and the "..
varfables that can be scored are numeroits and equivocal and their dimensions
are oftan difffeulf to define” (Lezak 1983:368). This has resulted In a profusion
of snoring systeme which together with the fact that the test is a well known
psychologlcal instrument used by psycholagists for dlagnostic purposes, makes
it unsuitable for use by the accupational therapist.

The Minnesota Perceptuoc-Diagnostic Test (Fuller 1969) (see Figure 8.3) makes
use of two of Wertheimer's Gestalt designs which are alst used in the Bender-
Gestalt Test. These speclfic deslgns ware used bacause of thalr ability to
produce rotations In pathological conditions as well as yielding some
information on viswal-motor performance. The standardisation data available
are similar to that of the VM| but using only two deslgns is restrictive In terms of
the information that they cen provide about the perception of overall contour of
form, motor planning and spatial concepts,
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FIGURE 611  DESIGNS FROM THE GRAHAM AND KENDALL
MEMORY FOR DESIGNS TEST {reduced in gize

A Complex Flgurs Test devised by Rey in 1841 and standardised by Osterrieth
In 1844 (Osterriath 1944, Lezak 1983 and 1895) (see Figure 6.4) is one of the
more suitable tests for occupational therapists to use In the avaluation of visual-
motor performanca in the adult as it containg normative dats on sixty adulls in
the sge range sixteen to sixty years. Taylor (1979) drew up an alternative
figure for use in re-testing. There are, however, no normative data for Taylor's
figure. The combination of figures and direstion of lines in the Rey-Osterrieth
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figure make the evaluation of directional confusions, fragmentation and spatial
problems possible, Howaver, the test consists of only ore design, so one
mistake can be compounded and the desirabiiity of a test beglnnlng with simple
items and ending with more complicated and difficuit ones is lost. The
published data oh the Rey-Osterrieth Complex Figure Tast does show a
differentlation batwean performance in different age groJps, bui a study carried
out by Kaplan and Hier {1982) found that normal subjects younger than sixty-
eight years performed better on the test than those alder than sixty-eight years
(P=<.01). Normative data, however, are rot provided by Kaplan and Hier (1982},

’...._"_ <D

FIGURE 6.2 THE _BENDER .GESTALT
FIGURES (raduced In size)




EIGURE 6.3 THE MINNESOTA PERCEPTUO-
DIAGKOSTIC FIGURES

The Slossan Drawing Co-ordination Test (Slosson 1980) (Figure 6.5) was
deslgned to identify individuals with perceptual defacts as well as disorders of
eye-hand co-ordination, The tast used savoral figures from the Standford-Binet
Intalligence Test and scorlng is based on thrae repetitions of each of these
designs. Data on normal individuals for ages oné to twelve years are provided
as well as a reliabllity study which Included data fram individuals aged four to
fifty-two years. However, it was {elt to be inappiopriate for ocoupational
therapists {0 use figures from the Standford-Binet Test as this is a test
specifically related to the assessment of intelligence.
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FIGURE 6.4 THE REY-OSTERRIETH COMPLEX FIGURE TEST (reduced

The most recently published tests which were specifically designed for use by
occupational therapists are the R/l Copy Shapes test of the Rivermead
Perceptual Assessment Batlery (Whiting et al 1985) (see Figure B.6) and the
Copy Geametric Forms test of the LOTCA (ltzkovich et al 1980). The RiL. Copy
Shapes test (Whiting et al 1985) was designed to evaluate Inattention through
the abllity to copy correctly to the left and ta the right of the mid-line. [n this teat
no significant relatienship was found to age but a comelation was established
betwesn the R/L Copy Shapes and the Mill Hitt Vocabulary Scale, as well as
with the Synonyms Test, a fact that the authars altributed to the posslble
influence o 1Q on perceptual performance.

Accordingly, the final determinafion of a perceptual deficit is based on
estimaling the patient’s pra-morbid Intelligence level. This requirement is not
always easily fulfilled, however, this test could be used for the Visual-
Perceptual-Molar assessment described in this thesis but it had not been
formulated or published &t the time this thesis was begun. The candidate has
since had extensive expetisnce in the cfinical use of the R/t. Copy Shape test,
but has found the VMI test to be of areater diagnostic value due to the greater
variety of shapes In the VMI test.
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FIGURE 6.5 FIGURES USED [N THE
SLOSSON DRAWING CO-ORDINATION TEST

{reduced}

.97 -



FIGURE 6.6 FIGURES FROM THE RIVERMEAD PERCEPTUAL
ASSESSMENT BATTERY (reduced)
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6.3,

The Copy Geometric Forms in the LOTCA battery {ltzkevich 1990} requires the
subject to copy tive simple forms, No difference was found in the performance
of the different age groups on any of the tests in the LOTCA battery.

Numerous tests based on free drawings are described by Critchley (1953),
Luria (1980) and Lezak (1983) and Inciude such items as drawing a daisy, a
bicycle, the sun and a clock. Lezak (1983) has developed a twenty point
scoring system for the bicycle drawing test which could be used as & pre and
post treatment evaluation. Kelb and Whishaw (1985 and 1990) provided
means and standard deviations for the bicycle drawing test for ages fwo to
nineteen years, iwenty to twenty-nine years and thirty to fifty years.

Drawing a dalsy, a bicycle, or the sun is a quick way o determine the presence
of a perceptual defect. However, the absence of a model changes ths test
from that of nerceiving somsthing to be copled into one of recalling a plcture In
the mind. This type of assessment cannot, therefore, be compared to that of
the VM fest,

REASONS FOR SELECTING THE VMI TEST

The analysis of the various tests available showed that most of them were
unsuitable for use in the battery described in this thesis and many appeared on
the market well after (his thesls was begun. The VM test, however, seemed to
be a valuable assessment tool for the following reasons:-

m [f taps visual-motor integrity in the sphere of visual analysls of overall
contour of shape.

= [t provides different designs for copying prasented in a graded way from the
simple to the complex thus meeting one of the criterta far good test design,

K Some of its designs are fally complex thus making them suitable and
challenging for adults.

& The varlety of designs in the test makes it possible to evaluate differsnt
aspects of perceptual function such as directionallty, spatial preolems,
unllateral neglect as well as overall contour.
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m Compatisons can be made between the results of this test and motor free
tests which can assist in the diagnosis of a drawing apraxia.

® The designs are not widely used in other tests.

s Tha full potential of the VM| test as an assesament tool has not been fully
utilised for all age groups.

The provision of normative data for whe different age groups batwesn twenty
and saventy-nina years could make the VMI test even more useful for the
evaluation of function in the adult patient. (See Appendix 1, section 2.2},

RESULTS OF TESTING NORMAL INDIVIDUALS (PORULATION THREE)

6.4.1.

Accurasy Scores

The means and the standard deviations were calculated for the normal
group as a whele (Table 6.1) and for each age group (Table 6.2). The
scoring described by Beery and Bukierina (1967) was used with
addltional criterla added by the candidate t+ make the scoring easler
(see Appendix 1, section 2.2).

TABLE 61_WMEAN AND SD OF AGCURACY SCORES .VMI

n MAX SCORE MEAN 3D | RANGE

118 24 188 296 124

The nurmber of test results used in the calculation of the means and
standard deviations and for testing the slgnificant difference betwsen
the age groups was 116 as compared to 118 for the other tasts, This
was due to the fact that one test completed by a seventy year old
subject had a score that was much lower than the other scores for the
same age group and much lower in comparison to his other test
results. It was felt that his performance of the VMI test was not typical
of his usual performance and the statistician suggested that the resuit
should not be included. Alse the test was not administered to ohe
subject In the twenty to twenty-nine year old group as she v.as famllier
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with the VM, having actompanied her mother to ooccupational therapy
where she had watched the VMI being administered.

TABLE 6.2 MEAN AND SD OF ACCURACY SCORES FOR
EACH AGE GROUP - VMI

AGE " MEAN 0 RANGE
2024 14 2088 28 . 11-24
09 21 2038 248 1424
w 1 2040 242 17.24
6060 T 20.38 107 1624
w08 » 1ear 314 1122
775 19 10,05 2,60 1222

The Pearson Chl-square Test showed that there was a statistically
significant difference belween the performance of the various age
groups {P <0,001) {Table 6.3) a cut point score of ninsteen being used
for this analysis.

TABLE 6.3 _COMPARISONS NF ACCURACY SCORES - VMI

AGE | 208 209 048 5050 a0.60 1070 | TOTAL
losaten | 214 28 20,3 i 870 gz | 998
19
Greater 798 962 ne e a1 185 812
fhen 18

Poareen Chi-square Valua = 27.684 P <0,001

On the basis of this finding, fuimer analysis of the differences between
the age groups was cantied out.

Yates' corrected Chi-square demonstratad ne difference between the
accuracy scores of ages sixty o sixty-nine and sevanty {o seventy-nine
(P = 0,1628). These two age categories were therefore grouped
together for further analysis.

The Pearson Chl-square Test showed that thers was no diiference
hetween the scores for each of the age categories twenty to twenty-
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ning, thirty fo thirty-nina, forty to forty-ning, and fifty to fifty-nine years.
Thus the scores of these age categorlas were also greuped together
for further analysis. A highly sighificant difference betwesn the
accuracy scoras of the two groupings now formed Le. the twenty to
fifly-nine year olds and the sixy to seventy-nine year olds at the P <
0,001 level of significunce, was found using Fisher's Exact test (see
Table 8.4).

It wouid appear that there was a "drop ofi” in the ability to copy forms
on to paper at about sixty years of age. However, as other tests in the
battery of which the VM test forms a part, showed a slightly different
pleture, it was decided to group *he ages according to the groupings
used in the other tests in the battery for the caloulation of percentils
ranks,

TABLE 6.4 _COMPARISON OF ACCURACY SCORES 20 - 59
AND 60 -79 YEARS - VM

AGE 060 §0:79 TOTAL
Lesa than 19 234 7 388
Graater than 16 768 289 612

Fisher's Exact tost P * 0,001

Percentile ranks were computad from the raw scores for the age
categorles twenty to thirty-nine, forly o fifty-nine, sixty to sixty-nine and
saventy to sevanty-nine (see Appendix 2).

Time Scores

The means and the standard deviations were calculated for the time
scores for the group as a wholg (see Table 6.8) and for each group
(ses Table 6,8).
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TABLE 65 MEAN AND SD OF TIME SCORES - VMI

n MEANIBECS sD RANGE

118 578.90 a2.94 1061918

TABLE 6.6 MEAN AND SD OF TIME SCORES FOR EACH
AGE GROUP - VMI

AGE n MEANSEQ s RANGE
20-2% 18 418,95 158,68 108- 780
S0-39 21 10,80 ddg 4y 1981816
40-49 19 §83,90 37964 2141509
. 8058 19 828,26 205,22 AR5
&8 19 B51.88 . 256,63 1131084 |
1074 18 766,79 431,28 341913

in carrying out an analysis of variance, Levine's test for equal variance
showad a significant differance among the different age groups (P =
0,0031), the Welch Test was, therefore, used to determing if a
difference existed in the mean scores obtained by each age group. A
difference was found (P = 0,0079) therefore the separate varlance t
with the Bonfarrehl carrection was used to establish exactly whiere the
differences lay (Table 8.7).

The analysis of the time scores showed that only the scores obtalned
for the twenty to twenty-nihe year old group differed significantly from
that of the saventy to seventy-nine year old group and only at the 5%
ievel of significance (P = 0,002).

However, the age groupings used for all the tests In the battery were
used for the compllation of percentiles {see Appendlx 2). In re-
grouplng the scores, althougt the younger age group now included the
iy to thity-nine year olds, the time scores still diffared from that of
the seventy to seventy-nine year olds at the 5 % level (P = 0,0087)
(see Table 8.8).
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TABLE 6.7 DIFFERENCES [N TIME SCORES - VMI

AGE SEPARATE VARIANCE
H-2n 30-33 00,2850
-.::‘T . 40-49 0,0088
20.29 50.59 0,075
20-29 50-E9 00641

. 20-28 - 70-78 0.0020 *
3038 40-48 0.1420
3an 5050 0,8406
30-30 B80-60 6,643
3039 70-7 0,337
2048 5059 01272
4048 5089 0,215
4049 7070 04402
5059 8069 07847
50-58 70.78 0.0261
e 7079 00805

*p<008

TABLE 68 DIFFERENCES IN RE-GROUPED TIME SCORES -

vMI
AGE GEPARATE VARIANCE L

PVALUE

2049 4058 0.0408

2049 6049 n.2544

2040 7079 0,0067 *

o0 600 0.44001

4040 7070 01150

e 107 0.0805

P <005
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Discussion Of The Results Of Testing Normal individuals

The results of testing normal individuals across a wide age spectrum,
showed that older adufts tend to score less well than younger adults on
tasts of perceptual function. This is demanstrated in Table 6.2 whate it
can be seen that there is a decrease in the accuracy scores with
increasing age. Staflstical analysis of the results of the VMI test
revealed a slgnificant difference between the scores aobtained for the
twenty to fifty-nine year old group and those oblalned for the sixty to
seventy-riine year old group. This finding was confimed by Botwinick
(1981) who stated that older aduits tend o score less well in tasks
requiring fluld intelligence l.e. perceptual function, as discussad in
Chapter Two of this thesis,

It appeared that tusts that measured cry ed in‘siligence were
gimilar to thoss that measured the left hemisphers function and those
that measured fluid intslligence were similar to tests for the right
hemisphere functior,  Klisz (1978) found that tests that best
gifferentiate the young from the older adult were also those that were
sensitive to right hemisphere damage. The VMI test appearsd to be a
test for the right hemisphere function In that it evaluated overall
contour of form as well as drawing and construative ability.

Schaie and Schaie (1877) maintained that the tests of old people might
look iike. those of the right hemisphere patients and thia was confirmed
in the examples of the VMI tast completed by a normal seventy year
old {see Flgure 8.7) when compared to that completed by a right
hemisphere C.V.A, patlent (sce Figure 6.8). The tests completed by
normal elderly individuals showed fragmentation, loss of perspective
and incomplate drawings just as did those of the patients, These types
of errors were also found by Farver and Farver (1982) who found
statistically significant age effects in drawings dene from command.
Although drawing from command was not directly comparable to the
VM| test, Farver and Farver (19582) found that there was poor
repraduction of angles, loss of perspective, rotation and emors of
spatial relations as shown In Figure 6.7,
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FIGURE 68 THE GM.A. PATIENT
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Studies which have appeared in the occupational therapy literature are
incongistent in assessing the effects of ageing on tasks involving skills
of visual-motor Integration. Taylor (1968) and Whiting et al {1985)
found no age related changes in their copy forms tests whereas
Kaplan and Hier (1982) found that thera were age relatzd changes,
from the age of sixty-eight years, on Reys Complex Figure Test.
Kaplan and Hler also found that there was no evidence of an age x
diagnosis effact on this fest, thus suggesting that “~e greater visuo-
spalial deficits found in the older right hemisphen. ‘zmagad palients
are due to the affect of age on visuo-spatial abiilty ..." {I<aplan and Hler
1682:319). Having examined the published tests that showed no age
related changes it appeared that the simplistic nature of the test forms
made them ¥ ss sensltive to changes with age. If this were the case
then they would probably be also be less sensitive to changes from
brain injury.

6.5. RESULTS OF TESTING PATIENTS {POPULATION FOUR)

6.5.1.

Acouracy Scores

The means and the standard deviations were calculated for the age
groups twenty fo fifty-nine years and sixty to sevanty-nine years as
these were the age groups within which no statistical difference
ocourrad In the accuracy scores obtalned by the normal individuals
{see Table 8.9).

TABLE 6.9 MEAN AND SD FOR AGCURACY SCORES FOR
PATIENTS - VMI

AGE t MEAN/SECS S0 RANGE
2059 17 15,12 355 7+19
8079 14 14,25 535 816
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6.5.2,

6.5.3.

Time Scores

The means and the standard deviations were cricuiated for the age
groups twenty to sixty-tiine and seventy to seventy-nine years as these

ware the

ages within which no statistical difference ccourred in the

time scores obtained by the normal group (see Table 6.10).

JABLE 6.10 MEAN AND SD_FOR TIME SCORES FOR
PATIENTS - ViMI

AGE n MEAN/SECS sD RANGE
20-88 2 813,16 253,38 2271214
7079 4 40,0 208,37 570-1180

Comparlson Betweenh Patients And Normal Subjects

6.5.3.1.

Acouracy Scores

The mean of the accuracy scores obiained by the patients
was then compared with that obtalned by the normal
Individuals fo determine whether there was a statisticsl
difference batween the scores obtained by the two groups. If
Leving's test for equal varlance was significant then the
Welsh Test was used for testing the significancs of the
differences between the two groups. if Levine's test was not
significant, the varlances could be assumed to be equal and
the F Test was used. In the case of the VM, Leving's test
was significant therefore the Welch Test was used. This
showed that the differences in scores obtained between the
patients and the normal subjects for both age groups was
significant (see Table 8,11).
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TABLE 6.11__ DIFFERENCES IN ACCURACY HICORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS -
vl
AGE LEVINE'S TEST FTEST
PVALUE P VALUE
2058 0,0128 P= 0,000
80- 69 0.2340 Pa 0,0003*
R e 5001
Time

The mean of the time scores obtained by the patients was
simllarly compared with that obtalned by the nomal group

(see Table 6.12).

in both age groups the differences in the

time taken fo complete the test did not reach significance.

TABLE 6.12

DIFFERENCES IN TIME SCORES

OBTAINED BY NORMAL SUBJECTS AND PATIENTS -

Vil
AGE LEVINE'S TEST THE WELCH TEST
FVALUE P VALUE
20-88 04406 P=0,1389
70-78 D.4666 = 04695

6.54. nalysis Of Tests Executed By Patients

a) Acguracy Scores Ages Twenly to Thity-Nine Years - The

accuracy scores ranged from ten {o niheteen le, between the
first percentile and the 22,5 percentlle with only a score of
nineteen approaching normality. It was interesting to note that if
the percentile tables for the seventy to seventy-nine year olds
were used, this group of patlents would have achleved scores
ranging from 2nd percentils to 84th percentile. Thus, a scere of
nineteen obtained by the twe- : .3 thirty-nine year olds indicated

performance Just within $ ¢ expactsd of a normal individual hut
the: same score obtalned by a seventy 1o saventy-nine year old




b)

c)

d)

would put hitm in the 84th percentile i.e. in the high normal range.
Mistakes made by the twenty to thirty-nine year olds reveated
spatial disorders and poor planning of direction, but they were
not as sever~ as those seen In the other age groups (see Figure
6.9).

Ages Forly to Fifty-Nine Years - The accuracy scores of this age

group ranged from seven to nineteen i.e. from below the 1st
percentile to the 24th percentile, thus a patient receiving the
highest score fell into the low normal range. [n this age range
the errors became more obvious,

Ages Sixly to Sixty-Nine Years - The accuracy scores ranged
from fifteen to twenty-two Le. from below the 1st percentile to the
100th parcentile. This was the only group in which one patient
showed above average performance and could be sald to have
no difficully In executing the test. This group as a whole showed
a high Incidence of the type of errors that could indicate apraxia
{see Figure 6.10).

Ages Seventy to Seventy-Nine Years - The accuracy scores of

this age group ranged from eight to fourteen. However, two of
the six patients were unable to do the test, one of them was
untestable on all measures and the other had exireme visual
neglact, therefore, testing was discontinued. The percentiles
ranged from below the first percentile to the twenty-first

ercentile thus a s t wtesn fell within the low normal
range. Mistal- / this age group were severe (38
Flgure 8 ~2d problems of left neglect which could not

he compen  .d for by moving the page within the field of vision.
Severe problems with overall contour, spatial relatlons and
directionality were also evident.
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FIGURE 6.9 TWENTY YEAR OLD PATIENT

-/

!
|
!

u

n

FIGURE 6,10 _SIXTY YEAR OLD PATIENT
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6.5.5.

Problams That May Be Diagnosed From Performance On The VMI
Test

Once it has bean determined that the patient is dysfunctional from the
store achieved on fhe test, the features of the patients’ drawings can
b2 evamined to help determine the specific type of problem being
expengnced. The types of problems that could be determined through
the mistakes made on the drawings were as follows:-

. Ovarnlt Contour.  The VMI was included for the spacific purpose
of evaluating this skill. The subject was required to analyse the
elements that \nake up the form and to reproduce these to form
an outline. A patient's inability to do this is seen in Figure 6.12

. Diractionality. The VMI test was sald to measuie this skill as
raled by the fifteen occupational therapists. Preblems in this
arga are sesn infigura 6.13 and 6 14

L L]

n
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FIGURE 8.11

T

SEVENTY YEAR OLD PATIENT
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FIGURE 6,73 PROBLEMS IN_DIRECTIONALITY
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. Spatisl Relationshins,  The VM! test was sald to measure this
skill as rated by the fiiteen accupational therapists. Problems In
this area are seen in Figures 6,15 arid 6.16.

s Apraxia. Constructional apragia in the field of drawing is clearly
seen in Figurs 8.17. which shows pronounced parseveration.

6.6. ITEM ANALYSIS

8.6.1.

Item Difficulty Index

The difficulty index of an item *“s the proportion of individuals who
answered the item correclly” (Downle and Heath 1974: 248). Thus,
the higher the diffisulty index the easier the item. The difflculty index
was caloulated for the normal subjects for the age groups betwesn
which no statistica! differences wers found In the accuracy scores lLe.
twenty to fifty-nine year olds and sixty to seventy nine year olds (see
Table 6,.%),

ltems in arder of difficully for the normal subjects wers as follows:-

Ages Twenty to Fifty-Ning « (one to seven}, (nine, thirteen, eighteen),
{ten, fourtaen), seventeen, eight, eleven, fifteen, twenty-two, twenty-
three, nineteen, twelve, twanty, twenty-one, sixteen and twanty-four.

Ages Sixtv to Seventy-nina - (One to seven), ni ., thirleen, elghteen,

fourteen, ten, eleven, eight, seventeen, fifteen, twenty-three, twalvs,
twenty-two, twenty, ninetean, twenty-one, sidteen, twenty-four, Tha
nuribiars bracketed together have the same difficulty index,

The poor ability of all age groups to reproduce the seemingly simple
figure of the diamond {itein sixteen) was noticeable. Parformance on
the horlzontal diamond (tem twenty) was only marginally better.
Failure in both these figu'es was altributed to the lack of abllity to
acourately estimate the degres of each shgle, a factor which
contributed to the scoring, whereas this was not the case in other
figures that contsined angles.
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The difficulty Index for the responses obtainad from the patient group,
was also caloulated (see Table 6.14). Fisher's Exact test was used to
calculate whether there were statistical differences in the responses
obtained on aach item for the two groups ie. the normal and the
patient group (see Tabla 6.14). This was done to help to determine
which items should be retained in the final version.

TABLE 6.13_ DIFFICULTY INDEX - VMI

MEMNO. DIFFISULTY p DIFFICULTY p
_ 20.50 YRS 80-79 YRS
13 1,00 100
8  ome 78
9 0.8 1,00
10 0,94 a2
" 0.7 0,78
1n 0,68 081
13 ' 0,69 ' 047
14 B4 - 0,64
% vaz ' 0,83 i
16 ' 058 020
7 0,80 0,66
18 0.0 o 092
19 ' o7t 034
20 0,64 ! 045
21 0,08 .34
2 0,86 0,63
23 0,78 0,55
2 061 021

ltems in order of difficulty for the patients were as follows:

Ages fwenty to fity-nine years - (one, two, three, five, saven, nina),

{four, six), thirtaen, (slght, ten seventeen), eleven, fourtean, eighteen,
{twelva, twenty-twa), fiflean, (sixteen, twenty-three), (nineteen, twenty,
twenty-one), twenty-four.

Aues sixty o seventy-nine years - (one, two, fiva, seven), {thres, four
ning), six, eight, thirieen, (eleven, fourlsen), seightsen, twelve,
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6.6.2.

{sevenieen, twenlythree), fifteen, (ten, tweniy-two), twenty-one,
(sixteen, twenty), twenty-four.

Only items ten, eleven, thirtesn, fourtsen, fifteen, seventean, elghtean,
nineteen, iwenty, twanty-ona, twanty-two, twanty-three end twenty-four
showed statlstical differences in the performance of the paflents and of
the normal subjects and ware therefore important for the analysis of
tost results. It was interesting to note that there were no significant
differences between the performance of the patlent group and the
normal group for items twenly to tweniy-thres in the ages sixty to
seventy-nine years. This might have been due to the fact that normal
individuals sixty to seventy-nine years old did not perform as well as the
youngar age group on these items. Should an Individual ba brain
damaged at the age of sixty to seventy-nine years, his ability to exesute
thesa ftems would not he very much more impalired,

Hermn Discrimination

This is the extent to which the item discriminates between those who
can do well on the test and those who cannot. Two ways of
determining item discrimination on the normal subjects wers used.

6.8.2.1. Testing the differences betwaen two proportions

The responses oblalned from those individuals whose overall
geore was In the top 27% of answers were compared with
thesa in the lowest 27%.
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TABLE 6.14 DIFFICULTY INDEX - PATIENT GROUP -

Vi
WEM DIFFGULTY p TEMND DIEEICULTY
20-80 YRS a0-70YRS
19 10 12 16
4 tee 3 093
5 10 4 088
0 0.4 5 10
? 10 a8 0fa
9 o7 1 10
9 10 v 064
10 ort b 00
1 5 W o
12 gt . 050 *
18 gt 12 047
14 nas 1 B
18 _ 01 1 ' 0.0 *
1% 038 15 240
7 07t 1 007
1% 058 = W 038
' 048 = 1 00y
20 048 10 020"
2 gag e 20 a7
) 047 = 7 014
2 08 ™ 7 21
:4 000 ' 036
24 000 w

tPals  wR<001 *P<0001

Table 6.15 for ages twenty to fifty-nine years and sixty to
sevenly-nine years gives ihe result of the comparison
betwean the scores, using Fisher's Exact test.

On examining tabla 6.15 it was apparent that items slight,
twelve, fiteen, sixteen, seventeen, nineteen, twenty, twenty-
one, twenty-two, and twentyfour wers the [tems that
successiully discriminated between those individuals who
could do the test and those who could not and should
therefors be Included In the final test form.
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TABLE 615 _ ITEM DISCRIMINATION - VAl

ITEM 2059 YRS ITEM 607 YRS

17 - 1-7 -
8 03433 3 0.0328 *

8 - 9 .
10 0.8080 1 04737
1% 1,000 2 0,5520
12 0,002 ** 12 0,055 *
13 . _ 13 .
14 0,1068 14 A
18 0,0870 15 00188 *
16 000 ** 16 00196 *
7 03438 17 00108
18 . - 13 04787
19 000t 19 0.0198 *
2 00000 =+ 20 0,898
21 R 2 0,0065 *
2 G0018 n 4,0058
5 0,985 % 0,0573
M 00000 4 0.0007 **

*Pa<f0E *“Pe<00! “Pu<000

Carrelational Approach

This approach demonsirated the relationship of the individual
responses to the tolal test score using Flannigan's method i e,
it reflected how wall the ftem is doing what the test ltself is
doing (Downle and Heath 1974). For the results see table
6.16 and 8.17,

From the rasults it appeared that for the age group twenty to
fity-nine years the scores oblained on ltems elght, ten,
twelve, fourtaen, fifteen, sixteen, seventeen, nineteen, twenty,
twenty-ons, twenty-two, and twaniy-four correlated
signiflcantly with the telal test acore.
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TABLE 616  BISERIAL  CO-EFFICIENT OF _
CORRELATION BETWEEN ITEM_AND TOTAL SCORE
20-59 YEARS - VM

IVEM NO. UPPER 27% LOWER 27% PVALUE
11 . R .
g 5 1 =
: -
1 &5 P B2
11 1 7 o8
| n 85 38 78
12 -
" 1,00 at 55w
15 o 02 0
18 48 ' M 78
17 25 & Bt
R . .
18 o5 A8 g2
% 9 20 &2
n ) 28 48 "
7 57 8 we
2 - 76 a0
o4 B8 Ji4 8g

* Pe<8S *“Pa<0d "™ P=0AN

Correlation coefficients far the sixty to seventy-nine year olds
were significant for tems eight, ten, elaven, twelve, fifteen,
sixteen, sgverteen, elghteen, nineteen, twanty, twenty-one,
twenty-two, twenty-three and twenly-four, Hems eleven and
twenty were significant at the 0.01% level of sighificance, all
other items correlated at the 0,001% lavel of significance with
the total test scora,
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TABLE &.17 BI-SERIAL CO-EFFICIENT _OF
CORRELATION BETWEEN ITEM AND TOTAL SCORE
60 - 79 Years - VMl

TEM UPPER 27% LOWER27% | rVALUE
— — 1

8 1,00 50 73 ™

9 ] }

10 1,00 A0 - Bl
11 80 70 40
12 80 40 70
13 . . ]

14 ; ] )

18 a0 a0 83
18 _ a0 A0 e
17 1,00 40 74
18 1,00 80 51
19 J0 A0 83 ™
20 80 0 | A2
21 80 40 70
2 80 o | s
2 40 A0 56
24 80 a0 B4

* P05 *“PeagM “*“P<000

Thus 1 appea . that ltems eight, ten, eleven, twelve,
fourteen, fifteen, sixteen, seventeen, eighteen, ninetaen,
twenty, twenty-one, twenty-fwo, twenty-three and twenty-four
were Important as they showed a high discriminative ability,
As this Is & published test, the fems may not be chang d, but
note should e made of the items difficut for older adults.
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6.7,

TEST RELIABILITY

8.7.1.

6.7.2.

6.7.3.

Spiit-Haif Reliability

This determined the Internal consistency of the VWi test on the
responses of the normal group. The co-efficient of cotrglation was r =
0,72 when age group twenty to fifty-nine was considered and r = 0,81
when age group sixty to seventy-nine was considered. Beery (1982)
repotted split-half correlations on children that ranged from r = 0,66~ ¢
= 0,93 with a median of r = 0,79. Rellability studies were not repeated
by Besry for the 1989 version of the fest,

Kudet-Richardson Formula 20

Using this formuia, the resulting co-efficlent of internal consistency on
the normal grouyp responses was ¢ = 0,53 for the age groups twenty to
fifty-nine years and r = 0,69 for the age groups sixty to seventy.nine
years.

Thus the co-efficient of correlation ranged between r= 0.63 and r =
0.81, with all correlations beirg significant at the P<0,001 ievel of
slgnificance (see Table 6.18).

TABLE 6.18 _RELIABILITY CO-EFFICIENTS - VWi

AGE P T:HALR KUDER-RICHARDSQN
20.59 I R 0,63
8078 0,81 ¥+ 0,68«

il 2 (Xi 1

Inter-Rater Reliability
6.7.3.1. Examiners {Population Five)

Friedman's two-way analysis of variance showed that thers
were 110 statistical differences between elther the acouracy or
time scores ohtalned by the three examiners on each of the
six normal individuals tested l.e. population five (P = 0,7470
for the accuracy scares and P = 0,3114 for the time scores).
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6.8,

5.7.3.2. Scorers

TEST VALIDITY

Due to the possible difficulty in scoring this test {i.e. sach item
had to be carefuliy scratiniced fo determing whether the
individual completing the tect met all tha criteria for paesing
aach item), inter-scorer rellanility was sought for the normal
group.

An independent occupational therapist was taught the scoring
criteria for pass and fail on each item, and scored tifty-seven
tests from the total of the tests completed. The raw scores
obtainsd by the tharapist and those obtained by the candicate
ware compared by using the t {est to esteblish whether there
was a statistical differenice between the two scorers. No
statistieally significant differetice betwesn the lwo scorers was
found (P = 0,3082). The test could, therefore, ke sald to have
Inter-rater rellability. Beory (1992) found inter-rater reliability
correfations to range from = 0,83 to r = 0,98 which Indicated
a high degree of reliability. Cotrelabion coafficients were net
used to determing inter-rater relinbility in this {tesis as the t
test is more accurals,

8.8.1. Content Validity

This was provided by a group of fifteen oscupational therapisis
{population one) who ra2d the test on a zero to fiva scale.

The VMI test was shown to be & very much batter than average test for
avaluating overall gontour and & belter than averspe method of
gvaluating directionaiity and spatial relations with a motor base {see
Table 6.18). The VMI test could, therefore, be saild to be a valid
maihod of evaluating visual-motor Integration in the fieild of form
{overall contour) and space.
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6.8.2.

TABLE 6.19 CONTENT VALIDITY - YM!

PERCEPTUAL SKILL MEAN RATING
Fomn a3 masg 16
Ovara centour 5
Sutrunis of Form 24
Porcoptunl Gonatancy 0.88
Figura Ground 13
Dirctionally za~
Srace Reltonotupy 26"
Paoltion in Spaco 20
Colour i1
Prins Prozant
** o ooltor than avarsgo desasamant % 3 vory much battor than Gvorige aasossment
Construct Validity

Three types of construct validity were considered i@, age
difforentiation, correlgtion with other tests in the battery and
performance of patients.

6.8.2.1. Age Differentiation

Discussion already presented, indicated that some percaptual
gkills showed a prograstwe decrease with age (Chapter Two
and Chapter Six, Saction 6.4.8). In the case of the VM test
the "drop of™ in parformance occurred at approximataly sixty
years of age, a statistionl diffarence baing found in the
acouracy scores of the twenty fo fity-nine year olds when
compared to those of the sixty to seventy-nine year alds. The
VM test would seem, therefore, to be a valid differentiation of
function baetween older and younger age groups.

§8.22. Correlation with oiher tests in the Batlery

Tha VI lest carrelated highest with the Dot-lino test {r =
0.71) (see Table 6.20). This is the only other paper and
panell tost in the battery and some carelation between the
two tests would be expectad. It was interesting {o note that
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8.8.2.3.

the VMI test had a low corrslation with tne construction tests
such as block building and stick construgtion thus
demonstrating that drawing and construction tests do not
measure the same skillz (see discussion on apraxia in
Chaptar Seventeen). There was, however, a higher
cerrelation between the VM test and the Deslgn Construction
fest {r = 0,61). This link appeared to exist as both tosis dealt
with form manipulation.

A furthar analysis was carrled out on the tasts in the batfery to
determine whether the tests had related factors. The tests
that appeared t0 measure the same factor as the VM tast
(see Table 6.21) ware: Pari-Whole, Figure-Ground, DobLine,
Position in Space and Black Gonstruction I,

As the factor analysis carried ovt was an exploratory analysis
rather than a confirmatory analysis and no marker variables
were included, the results could not be readily used for the
purposa of censtruct vaiidity.

Howevar, it was apparent that Factor |, of which the VWMl ig a
part could be a space factor, in which all the tests require
some space visualisation for thelt execution,

Results of Tegting Patients

The patient group performed significantly ( #<0,001) poorer
than tha normal group in acouracy. The difference between
the two groups in the time takan to complete the test was nat
slignificant.  The test is therefore & valid means of tasting for
perceptual change in C.V.A. patients but not a valid means of
avaiuating changes In performance speed.
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TABLE 6.20 CORRELATION WITH OTHER TESTS IN
THE BATTERY - VAl

TEST CORRELATION WITH VMI
Par-Whale . 0.51 7
Figure Ground 0.5t
Parecplunt Constonsy 0468
Dot-Line Test 0.1
Arows 427
Spaico Relations . LR
Pasltion in Spaco 0.58 .

Bleck Constructian | ] 039
Blotk Construction I 035
Stid: Construttion | 0.3
SﬁdtCoﬁslmd(on n 0.42
Design Construction | 001
Colgur . A4

TABLE 6,21 SORTED ROTATED FACTOR LOADINGS
« Vi

TEST FACTOR )
Paatiion in Spocs 0,80
Blﬁck Conglraction [l 0.4
PartWhale 073
VML 063
DobLine ' 0.1
Flgurer-C3round 0,58 "




6.9 L)

CoNCLUSIONS

it was demonstrated that the test of Visual-motor Integration (Beery 1867) was
a valuablg tool for the evaluation of visual-parceplual-motar probiems in the
brain damaged aduit as it indicated problems In perceptual motor ability.
Scores alone, although reflesting poor performance are not the only guide to
dysfunction, the patient's pet{ormance and the type of mistakes that are made
must be analysed so that the different aspects of V-P-M function can he
confirmed. The VMI test was particularly useful in this process.

It is voncluded from all the information provided in the chapter that the VMI test
should be retained in the final format of the V--M test battery for the follewing
reasons:

# it was aasy to administer and if the instructions wer» followad it was sasy ta
score {the inter-rater reliability was good).

¥ it was challenging and enjoyable for adults, They did not fee! that they wers
belng Jiven childish tests.

% it was sensitiva te changes in the normal slderly person
w it was sensitive to parceptual problems in patlents of all ages.

# the items on the test can be gradad from the simple to the more complex
and difficult. item analysis chowed that different ages found differant tems
difficult. This indicatad that the ontire test should be administered to adults,
unlike the childret's version whare 4 cut off of three consecutive failures
could be used. In addition this was a published t2st and therefare gould not
be changed. Certain items, ht.waver, were particularly useful for diagnosia
as they dissriminate well between normal people and GVA patients La.
items eight, twelve, fiftoen, sixteen, nineteen, twanty, twenty-one, twenty-two
and twanty-four.

# it was reliable. Reliability coefficionts ranged from r=0,53 to r = 0,81, These
compared with reliability coefliclents of the published da%s nn children.

® it was 8 valid measura of V-P-M funetion in the area of "overall cantour”,
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® correlation with other tests in the battery was generally low. Tha highest
correlation being with the only other drawing test (Le. the Dotuline test)
r=0,71 and with the Design Censtrustion test, =0,61. This might indicate that
the WMI test provided enough informiation without the additional testing time
nesdad for the other two tests,

The results of the peychomatric avaluations of all the lests will ba compared in
Chapter Twenty-One. Their comparativa usefulness and therefora the need to
retain tham in the battary wilt be discussed,

Agpeets of thia thaplor wera pubtiohod in tha Sauth African Joumial of Qeeupational Thorapy 1880 16:4, 11-19 and that of 1599
10 2, 1738 {son Appomdix B).
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CHAPTER 7

THE PART-WHOLE TEST

741,

7.2,

INTRODUGTION

Part-whols perceplion requires that the subject "makes sense” out of
incomplets and fragmented visual stimuli. This ability davelops from the
petrcaption of simpla form recognition and [s & further progression of the skills
evaluated in Chapters Five and Six. Kephart (1960) referred to this skill as
constructive form e, the Individual must construct an integrated form out of the
slaments provided. This skill is assentis! as we do not have time o respond to
all the elements in our envirenmant. For example, whan reading we de not ses
each letter, much less tha parts of each letfer, yet we construct words from the
number of elements that we see.

In part-whole parception, the parts are available to be seen, none are hidden,
fragmerited pleces are drawn tagether so that the whole can be interpreted.

Visual closure in comparison is a slightly more difficult skili in that parts of a
form ar piclurs, cene, or word may be missing, and the individual has to
visualise the missing part i.e. choose the missing part In his mind and interpret
it correctly, The two terms l.a. peri-whole and visual closure are somstimes
used incorractly in tha literature {o denote the same thing.

Part-whole parception for the purpose of this thesis is defined as tha abiiity to
"make sense" out of incumplote and fragmented stimuli,  All the cermponent
parts are presented to the parsan taking the test, but in a fragmented way. For
a description of the Part-Whole test sae Chapter Four (4.6.3.) and Appendix 1,
Bection 2.3.

REVIEW OF SIMILAR TESTS
7.2.1.  Tests involving Fragmented Visual Stimuli

The Hooper Visual Organisation Test (Hooper 1957) congists of
drawings of objeots which have been cut up, The subject is asked to
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name and or write the name of the object [h a space provided below
each drawing, thus requiring verbal skills. The test was originally
constructed to identify patients with organic brain conditions and
published data relate to its capacily to do this. The Hooper Visual
Organisatlon Test was Included as part of the Bensory-Motor
integration Test Baitery for C.V.A. Clients (Jongbloed ot al 1986).
Jonghloed and her co-workers, however, avaluated this test as a
measure of visual ability and form-space perception,

The Minnesota Paper Form Board Tast {Likert and Quasha 1870)
makes use of fragmented drawings of gaometrical figures such as
circles. Like the Part-Whole test of the V-P-M battery, this is a multiple
cholce test but with a time limit. There are aserage scores f.» various
adult groups. Statistical anslysis of the data coliected on the
Minnesota Paper Form Board Test indicated a sirong assoclation
betwsan this test and construction tasks.

Tests Invalving Incomplete Visual Stimull

The Visual Closure sub-est of the llinois Test of Psycholingulstic
Abilties (Kirk et al 1968) is a well known test of visual closure.
Howsver, nommative data are only available for ages two vears and
four months to ten years and three months. Mote racontly Hammill et
al (1893), (Visual Closure sub-test of the Developmientai Tast of Visual
Perception) and Gardner (1982, 1988 and 1992) (Visual Closure sub-
test of the Test of Visual Perceptual Skills - Non-Motor) have provided
sub-tests 1o measure part-whole ahility. Normative data for individuals
older than seventeen years and eleven months wara not provided by
alther of these tests.

The Incomplete Lettars test of the Visual Object and Space Perception
Battery (VOSP) (Warrington and Jawmes, 1991) is a more recently
publishod test that was standardised for ages {wenty lo sixty-nine
Jears. The scores ablalned by the non-brain damaged group revealed
changes after the age of fitty years on this test. The Incomplete
Letters tast in the baltery is a test involving incomplete visual stimuli.
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?Idl

REASONS FOR COMPILING A NEW TEST

I{ can be seen from the above that there are few activifies and tests available to
evaluate part-whole psrception and they are generally not Inciuded in
porceptual test balteries. The Incomplete Letters tast of the VOSP (Warrington
and James 1981) became available after the commencement of this thesls. The
Hooper Visual Organlsauon Test was not suitable for the V«P-M Battary as the
verbal responses alter the output procasses required in the VuP-M Battery.

The Part-Whole test of the V-P-M Battery requires the subject to choase from
three altetnatives, the plece that is missing from a shape. The shapes of the
Form Matehing test wera used for this purpose (ses Appendix 1, section 2.3.).

RESULTS OF TESTING NORMAL INDIVIDUALS

7.4.1.

Accuracy Scores

The meeans and the standard deviations were calculated for the normal
group as a whole (Table 7.1} and for each individual age group (Table
7.2). The scare of ana subjact in the sixty to sixty-nine year ald group
wag excluded due to a missing score for one itam.

A demonstrable changs in the scores. with Increasing age is noted.
The Pearson Chi-square Test was used to defermine whether this
change was statistically significant. A cut point score of nine was used
with the percentage obtalning a score greater than and legser than the
cut point being used to caloulate the Chi-square value {Tabls 7.3).

As a significant differance at the P<Q,05 level of significance was
found to aocur among the age groups canatituting the normal group,
further analysis using Fisher's Exact test was undertaken to determine
whare the differences lay. The asge groups twenty to fifly-nine years
and sixfy to seventy-nine years were used for this analysis as a natural
awision of the scores oceurred between those two groups (Table 7.4).
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TABLE 7.4 MEAN AND SD OF ACCURACY SCORES - P-W
n MAX SCORE MEAN sb RANGE
117 2 9,38 2,14 2

TABLE 7.2 MEAN AND SD OF ACCURACY SCORES FOR
EACH AGE GROUP . P-W

AGE n MEAN 5D RANGE
2029 20 1038 10 »i2
30499 21 10,10 184 8412
4049 ® 100 155 712
5040 19 o 220 312
6089 18 822 2,18 41t
70-78 20 815 2,68 312
JABLE 7.3 COMPARISON OF AGCURACY S8CORES . P-W

AGR 202 | 03 | 4649 | 5050 | eoss | 7078 | TavAL

Less s00 | %84 | 35 | 421 | 72 | a0 | 483

than 9

Greser | 700 | 618 | e84 | &8 | 2s | 40 | €67

than 9

Pearsen Chl-squars Vatue 10,860 P=0.0542 P<0,05

TABLE 7.4 COMPARISON OF ACCURACY SCORES AGES 20 -

59 _AND B0 -79 YEARS - P-W

AGE 2059 8079 TOTAL
Lags than © 5.4 658 483
Grootar than 8 a4 32 54,7

Eishar's Bxact Tout P = 0,0028 P<OUt
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742,

A significant differance was found between the above age grougs and
a drop off in function appeared to occur at sixty years of age.
Accordingly the null hypothesis that decreased ability in V-P-M fungtion
will riot be found with advancing age was rejecied at the P=0,01 level
of slgnificance. However, the age groups used for other tests were
used for the purpose of compiling percentiles l.e. twenty to thirty-nine
years, forty to fifty-nine years, sixty to sixty-nine years and seventy to
seventy-nine years (see Appentix 2).

Time Scoras

The means and the standard deviations were calculated for the time
scores for the group as a whole (Table 7.5) and for each age group
individually {Table 7.6).

TABLE 7.5 MEAN AND SD OF TIME SCORES - P-W

n MEAN/SECS 8D RANGE

117 225,02 89,21 8,60-807,0

Levine's test for equat varlance established that there was a signiflcant
difference in the variances In the groups (P=0,0008) and the Welch
Test demonstrated that there was a significant difference in the means
obtained by the different ages (P=0,0000). The separate varlance t
was, therefore, used with the Bonferronl correction for mutiple
sompatisons, to establish where the differences lay {See Table 7.7).

TABLE 7¢ _ IAEAN AND SD OF TIME SCORES FOR EACH
AGE GROUP . P-W

AGE n MEANISECS sp RANGE
2020 20 174,45 s | 9s200
3028 2 | e 46,0 £0-268
T e 1o 21795 80,14 132457
8040 " 84,0t 139307
60-68 18 269,0 " 149607
w78 | % azr a8 12284 169:567
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On the basis of the differences found between the various age groups
it was possible {0 regroup the data, as previously described, for the
purposes of compiling percentiles (Table 7.8}, althcugh no differshces
ware shown to exist betwsen the forty o fifty-ning year olt . and the
sixty to sixty-nine y ar olds,

TABLE 7.7 DIFFERENCES IN TIME SCORES - P-W

AGE SEPARATE VARIANGE t
P VALUE
2029 3030 0.6437
2029 4049 0,0802
2020 50450 00273
2028 8069 opter
020 7078 0,000 ***
3030 4049 0,0214
3039 50-59 0,0046
039 8069 0.0081
2039 7679 0,0000 **
4049 £0-59 0.9208
4049 6069 6,3008
w4y 07 0,0022 *
5059 6069 0,2280
5050 7079 0,008 *
G083 7079 0,004

*P<O0E *Pe001 *t Ped001

As can be sesn from the above the null hypothesls of no Increase in
the speed taken to complete the fest with advancing age can be

rejectad,
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7.43.

7.5,

2.8,

TABLE 7.8 GIFE:RENCES IN RE-GROUPED TIME SCORES - PW

AGE S@AR%T&KG%IAN@E t
20:39 4059 aQyE e
2036 60409 4p6ag -
2038 2050 00009
40:55 6008 02348
40-58 70 6.0005 +
£04G5 70-78 0844

P05 P D01 P <0l

Discussion Of Tha Results Of Testing Normal Individuals

The roview of the liferature rovealed that there were fow tests for the
assessment of partwhole cbilily but also thot there were no studies
available on age relstod changes apart from those reported by
Warrington and James (1981) on the VOSP. A siudy cariad out by
Shan-3han ot al (1987) compared the ahility of laaring disabled and
normat soung men an @ Test of Visual Percepiual Skills {Gardnar,
1982). This tost included parkwhola ability. however, ng conclugions
about age related chanties were drawn from the study.

RESULTS OF TESTING PATIBNTS

Acuracy Svofes

The means and the standord deviations wera calculated for age
grouns twenly to fifty-aine and sixly to savonty-nine as those ware the
age groups within which ro statistical diffarence occurred in the scores
obtained by the rermal group (Table 7.9).

TABLE 7.9 MEAN AND SO FOR_AGCURAGY SCORES FOR
PATIENTS - PW

AGE n MAEEAN S0 RANGH
20:59 i 8,48 19 Be 11
0019 19 7.1 2 5e11
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782 Time Scores

The means and the standand deviations were caulated fr the time
scores in h age groups within which no statistical differance was
found in the normial group (Table 7.10).

TABLE 740 MEAN AND_SD_FOR TIME SCORES_FOR
PATIENTS - P-W
AGE f MEAN/SECS Sﬂ . RANGE
2035 7 8 21378 16745
4360 1 316,26 48,30 02600
70 4 502,76 15114 e

7583 Comparisan Belwaen Patients And Normal Subjects

7834,

Accuracy Scoras

The mean of the accuracy scoras obtalned by the patients
were compared to those obtained by the normal subjects
(Tabla 7.11),

It was interesting to note that there was no difforence
betwaen the scores abtained by the normai subjects and the
patients In the sixty to seventy-nine ysar old group.

TARL DIFFERENCES IN ACCURAGY SORES
OBTAINED BY NORMAL SUBJEGTS AND PATIENTS -
P

AGE LEVNESTEST F YEST

PVALUE PVAUE

2055 0.3031 20003

o | oms 02484
1 B a 3.001
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7.82 TimaScoras

The means and the standard deviations were ealeulated for tha time
seores in the age groups within which no statistical difference was
found in the normal group (Table 7.10}.

TABLE 740 _ MEAN AND SD FOR TIME SCORES FOR
PATIENTS - PW
AGE n MEAN/SECS ) RANGE
W T | sy 21378 116745
4060 W | 98 146,30 82008
9 4 80275 161,14 378600
_ _ .

758. Comparison Between Palients And Normat Subjects

7.6.34.

Acturacy Scores

The mean of the accuracy scores obtained by the patients
were compared to those obtained by the normal subjects
(Table 7.11).

It was interesting to noto that there was no difference
between the scores obtained by the normai subjects and the
patients in the sixty te sevanty-nine year old group.

JABLE7.11 _ _DIFFERENCES IN ACCURACY SCORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS .

an'
. AGH LEVINE'Y TEST # TRST
PVALUE PVALUE
2050 03831 00003
0T 00835 R

st 2L

A



7.53.2. Time Scores

As with the accuracy scores, the tima segres for the normal
group and for the patients were compared (Table 7.12).
There was & difference in the time taken to complete the test
between palients and normal subjects in the forty to sixty-nine
year groun as wall a5 in the older sevanty year old group but
there were no differences between the two groups in the
younger age bracket.

TABLE 7.12 DIFFERENCES IN TIME SCORES OBTAINED
EY NORMAL SUBJECTS AND PATIENTS - P-W

ey LEVINES TEST PVAWE
PVALUE
7089 ' oz 0,4707 Wolch Toot
404 0.0055 83,0246 Welch Test
1070 05309 2.0184* F Taat
" P08

7.54. Analysis Of Tests Executed By Pafients

In analysing the percentile equivalent scores ebtained by the patients,
the following was ebserveds

8)  Qut of the seven patients in the twenty fo thity-nine year old
group, two obtained scores below the fifteenth percentile and
could, therefore, be judged to have problams with part-whols
percaption.

b)  Five out of the {er: natients in the forly to fifty=nine year old group
obtained scores helow the fifteenth pergentile.

¢)  Only one of the nine pationts testea in the sixty to sixty-nine year
old group fell bolow the fiflaenth porcentile. Howevar, one
pationt was untestable and his zorg scores wera not included in
the galcuiations,
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7.5.5.

d} Qnly ene patient out of the four patients tested in the saventy to
saventy-hine year oid group fell below the fifteenth percentile.
Howevar, two patients in this group werg untestable.

Probilems That May Be Diagnosed Fron Performance On The Part-
WWhole Tast

As thig is a test that requires the individua to put parts together to
make a whole, inabiiity to complete the test would indicate & prablem
with part-whole perception. The factor analysis indicated that the
rotation required of the forms before correct identification could take
place also indicated difficulty In space perception. The test does,
however, alse determing the presance of a hemianapia and lefl neglect
of visual space when answers to the left of the response section are
neglecied.

7.6.  ITEM ANALYSIS

7.6.1.

Diffioulty Index

The praportion of individuals whe answered each item on the test
corractly was calculated using the responses from the normal group of
individuais in the ages betwesn which ne stalistical differences were
found in the accuracy scores i.e. twenty to fiffy-nine and sixty to seventy-
nina {Tehle 7.13).

{tenis in order of difficulty ara therefora, twelve, four {two, fen), thraa,
saven, nina, five, ona, six.. eleven in the aga group twenty to fifty-nine
and two, twolve, ten, nine (soven, four), thrae, one, six, five, eight.
alaven in the age group sixty to seventy-nina. A lower difficulty index
for gach itars in the older group was demanstrated. This is 1o be
expected in view of the significant difference in the overall scores
batwaan the two groups.

The diffiully index was also calowated for each item for the patient
group {Table 7.14). Fisher's Exact Test waa used ta caleulate whether
there vigs a statistical difference between the normal and the patient
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group in the responses obtained for etich itern. As can be seen from
Table 7.14 items itwo, five, seven, ten and twelve revesled a difference
between the responses of the patients and the normal subjects in tha
younger age group. But only ifem two showed a diffsrence between
the responsas in the older age group. Thus confirming that the fest
items were not very sensifive to problems experanted by the older
C.V.A. patlents in the area of part-whole perception

TABLE 743 _DIFFICULTY INDEX - P-W

ITEM PFFICULTY p “oFFCUTYp
2069 YRS 8079 YRS i
1 078 0.61
2 04 b2
3 o4 ™y
4 083 o1
8 o 0,88
T 0.9 0
T3 o8 0,50
3 082 T om
1 0.54 0.62
1 062 0.87
12 0.8 291
{tem Discrimination

This s the axtant to which the ltem distriminates betwaen those who
do well on each test item and those who do not. Twe ways of
determining the discriminative ability of each item were used.

7.6.21. Testing the Significance of the Difference Between Two
Froportions

The responges ohtaned from those nemmal individuals with
overall scoras in the upper 27% were compared ta those with
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scores in the lower 27%. Table 7.15 gives the resuls of
Fisher's Exact test in making this comparison.

TABLE 7.14 DIFFICULTY INDEX ~ PATIENT GROUP -
BW

rrem DIFFICULTY p DIFFICULTY p
__ 2069 YRS | B07BYRS
1 068 077
2 0! 084 *
3 082 g0
4 10 0,05
8 047 0,30
g o7t o2
7 065° 048
8 045 a2
8 0,02 082
10 or ' R
1 90 023
”? o 077

‘Paf0s “P<001 P <0008

All tams that showed a significant difference at the 5% lavel
of significance and greater ¢ould be refained in the final
version of the test. 1t can be geen from Table 7.15 that item
four and twelve could be droppad from the test as thay de net
tisctiminate between those nurmal Individuais who can do the
test and those who cannot In the apa group sixly to sevanty.
nine. No calculations could be carried out on items twa, four
and twalve in the younger age group and item two In the oldar
age group as the difficulty index was high. It I8 interesting
that, although itemg two and twelve do not discriminate
between the performance ievels of normal subjects, they do

dise. iminate between patlent and normat perfarmance.
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7622 Correlational Approach

This approach of analysing the discriminative ahility
demonstrated the relationship of the individual item responsa
to the total test score whera the sample ig restristed to the
higher and lower 27% using Flanagan's method (Tabie 7.18).

TABLE 715 I[TEM DISCRIMINATION - P-W

ITEM 2059 YRS . BOYBYRS
1 0,0001 ** 0,0055 **
2 ' . .

3 00478° 0,0045
4 . 0,1408
8 £,0034 = " opwEs
8 0.0002 % 0,085 **
7 0.0473 ¢ 0.4695
. 00008 0.0001 ***
8 a0ta 0,003 *
10 0.4063 ' 0.0825*
11 0,0000 *+ 00573
1 . 02105

*PeODS “PeOD WPl

It can be seen that only in ane instance was there a positive
correlation between the upper and lower figures, all other
correletions being negative, Thus as the upper value
incranses, so the lower value decreases. This indicated
substantial discrimingtion, but in the wrong dirsction and
suggested a scoring or a criterion problem.  In view of the
method of scaring which gave cradit for a correct response, a
method which is not differant fram othar testa in the battary, &t
appeared that Flanagan's method i8 not a useful tool for this
test.
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TABLE 7.6 BI-SERIAL _CO-EFFICIENT OF
CORRELATION BETWEEN ITEM _AND TOTAL SCORE -

BW
20:50 YRS 8070 YRY
WEM | UPPER | LOWER | rVALUE | UPPER | LOWER | rvAlE
7% 7% | s | o

1] o0d0 og? |07 { 01 | ove | o7
2 . - . . . .
3 | ot | ozt | om0 | ot | o8 | om0
4 . ) T Tew | ow | o
5 | 6o | o |08 | 010 | 078 | o070
8 | 000 052 |00 | o | ors | o7
7 | om0 b2t | 0% | 620 | ose | 440
8| o0 062 | 020 | o0 | oo Py
8 | 0w 041 | 060 | 000 | o087 | 080
10 | o o0 | 080 | om0 | oa4 | w70
W | oss 076 | 03 | od0 | 0@ | 080
12 . . .| ooo | oz | st

7.7.  TesTREUABILITY
7.2.1.  Split-Half Reliability

The Split-half reflability determines the internal consistency of & test.
In this Instancy the co-efficient of correlition was r = 0,54 for the age
group twenty te fifty-nine years and r = 0,68 for the age group sidty to
saventy-nine years with a mean of r = 0,81.

Athough both values were significant (P<0,001) the Interr4l
consistency of the test was only moderate far hoth age groups (Table
7.47) when the r valie was considered.
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7.8,

172

1.7.3,

Kuder-Richardsen Forr.ula 20

This formula determinas the hemogeneity of the test items or the inter-
item consistency. By using this formula the rasulting co-efficlent of
internal consistency was found to be r = 0,87 for the age group twenty
to fifty-nine years and r = 0,51 for the age graup sixty to soventy-nine
yesrs with a mean of r = 0,69, 1t is clear that there was a high degres
of correlation betwaen items and the total test score in the older age
group a correlation which was only moderate in the younger age
group. (See Table 7.17). However, both correlation values were most
certalnly significant at the <0,001 level of significanca.

TABLE 7.17 RELIABILITY CO-EFFICIENTS - P-W

AGE SPLIT-HALR KUDER-RICHARDSON
ao.gg D,M L 1] Ols? (11
6079 b.GE " Daj Y

0 004

Inter-Rater Reliability

Frigdman's iwo-way analysis of variance showed that there were no
statistical differances between the accuragy (P=C RH25) or time
{P=0,8485) scoras oblainad by the thres examiners on gach of the six
individuals tested. Therefore, the test was found to have inter-rater
roliability.

TEST VALIDATY

Validity refars to the ability of the test to measure the perceptual skill that it was
designed fo measure. Two types of validity were examined 1.e. content and
construct validity.

7.8.1.

Content Validity

“This was pravided by the fifisen cecupationat therapists who rated the
test on & 0-5 scale. Content velidity was demonstrated as the
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therapists rated the test as a very much better than avarage msthod of
avaiuating part-whole abiiity (Table 7.18).

TABLE 7.18 CONTENT VALIDITY - P-W

PERCEPTUAL SKILL MEAN RATING
T < am {form 1y mass) 16
Overall Contour 17
Sub-units of Form 40w
Pareopiual Cenatancy 1.8
Figuro-Ground 10
Biraetionality 07
Space Relotions 18
Position in Spate ' ' 14
Caloyr 02
Puagis . not used

** 5 yary much boltor IWon avorago assesemenl

Construct Valldity

Thrae types of construct validity were detarmined.

7821

7822

Age Differentiation

Tha Part-Wholg test was shown to differantiate among the
diffarent age groups and a “drop off in scores acourred at the
sixty yoar old level, a stati..ical difference In the scores being
found batween the twenty to fifly-nine year olds and the sixty
to seventy-nine year olds. This test would appear, therefore,
to be & valid method of determining age related changes in
individuals.

Corrolation with Qtier Tests in the Batiery

As can be soen from Table 7.19 the highest cotrelation of the
Part-Whole test was with the fallowing tests:-  Position in
Space test (r =0,60), the Deslgn Consfruction test {r = 0,57),

« 145 -




7.823.

the Dot-Line test (r = 0,63), the VMI test {r = 0,51) and the
Figure-Ground test (r = 0,50). All of the tests, excapt for the
Figure-Ground test, hava a space component and atcording
{o the factor analysis are part of Fastor | (Table 7.20). It is
apparent that the mental rotstion of the forms needed fo
enable the Individual {o choose the correst answer in the Part-
Whole test could be the source of the relationship between
this test and the Position in Space test

TABLE 7.19 _ CORRELATION WITH OTHER TESTS iN
THE BATTERY - P-W

TESY CORRELATION WITH PW

Vi 0.1
Perceplyat Constancy . 0.43
Frum-Grsmd . 08
Airows 0.8
e ' 083
-—E-saua relations o
Poaitionn Sion og0
Bk Ganstrustion 040
Biock Consiuson § pa
Blek Coratrmgn b 047
Bk Coratrueyian I . 028
Désdancwna 057
Calave 018

Results of Tasting Patlents

The ParbWhole test has not proved to be an effective
measura of defectiva parcaptual function in the older group of
patients, This was cantrary to the finding in the younger
group where a highly significant difference was found
helworn the performanca of the normal and the patient
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groups (P < 0,001}, Therefore, the test ould be said to be a
valid means of determining dysfunetior. i the younger patient
Le. twanty to fifty-nine years only. More exfensive testing of
older C.V.A, patianis needs to take place befare it tan be said
that this test is suitable for determining dysfunction in that apa
category.

TABLE 7.20 SORTED ROTATED FACTOR

LOADINGS - P-W
TEST FACTOR |
Position in Spoce 0,80
Patt\Wiole 0.73
Bloek Conetruction | 0.74
i ng3
Dot-Line 0,81
Figuro-Ground 0,58
Dosign Capying ' 051

7.9, CONCLUSIONS

The Part<Whale test revealad some characteristics which would suggest that it
should be refalned In the V-P-M Battery. These characterlstics were as
follows:-

m it was aasy to administer and o score;

m It demonstrated differences in performance beiween the older and the
youngar normal person;

W some of the ltems were easy and some ware difficult, it Is therefore possible
to grada the items In the test

® it has good inter-rater reliabllity;
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m it has been shown to be a valid measure of part-whole abilities rated by the
occupational therapists;

m there are very few other tests avallable for this type of function;

However, less than 50% of the ltems revealed a difference in petformance
between the normal group at«d the patlents in spite of the fact that the overall
score did discriminate between the two groups at the younger age. The
correlational approach of testing the abllity of each item to discriminate between
those who could do the test and those who could not, demonstrated negative
correlation values, the only test in the baftery to do this, However, when
Fisher's Exact Test was used to determine the discriminatory level of each Rem,
most ltems demonstrated significant differences belween the upper and lower
soores, Flsher's Exact procedurs is the more robust statistical technique and
the results, when using this technique, indicated that most items are
discriminatary between those who passed and those who failed the test. Most
importantly, the test did not differentiate between patient performance and
normal group performance at the sixty to seventy-nine year age fevel, but more
patlenis need to be tested in this age band before the {est's usefulness for the
older person can be decided,

The factor analysis seemed to indicate that this test was more a test of spatial
functlan than it was of part-whole abifity,. Therefors, it is recommended that the
i..structions be changed 1o eliminate the use of spatial knowledge.

The t=st could also be used In its present form as a scréening tocl as all
patients whe performed below the cut off point for adequate function on this
test performed extremely badly or were untestabla on the Poslition in Space
test. Howaver, as a test of part-whole ability 15 needed, the instructions should
be changed to sliminate the need for spatial ability. See Chapter Twenty-One
for the comparison of this test with the others in the battery,
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CHAPTER 8

THE PERCEPTUAL CONSTANCY TEST

8.1.

3. 2a

INTRODUCTION

Perceptual constancy has been defined as the ability fo percelve an ohject
which possesses invariant properties such as shape, position, size and colour
in spite of the variahllity of the presentation. This skill has also been referred to
as "form constancy”. Sleve and Froishiat {1876:43) defined “form constancy”
as “the (in)abilily to attend to subtle varlalions In form to the oxtent that *:e
patient may confuse his water pitcher and his urinal since they have simifar
shapes” Hothberg (1978) described the perceptual constancies as being
brightness constancy and memory for colour and size, He also stated that for
every example of constancy there was an illuslon or parceptual error such as
the Musllér-Layar illusion. Benton (1979) named altered thrashoids for the
discrimination of size, brightness or length as features of visual discriminative
abilty. This inferred that aspects of percaptual constancy could also be termed
visual discrimination. Visua! discriminative abliity was obvlously necessary to
perceive size, brightnass, eto. Benton {1979) statad that impaitment of visual
digerimination is not a particuiarly frequent cccurrence in patients with brain
disease. For a description of the Perceptual Constancy test ses Chapter Four
{4.6.4.) and Appendix 1, Section 2.4,

REVIEW OF SIMILAR TESTS

Perceptual constancy Is discussad by workers dealing with children, such as
Frostlg {1966) and Hammill, et al {1893}, Ik does not feature extensively in the
literature deallng with adult pei.eptual problems. Consequently tests for this
perceptual modality are not generally avallable. The Constancy of Shape test
of the Developmental Test of Visual Perceplion (Frostig 1866) which Is
standardised for children from four to nine years, has heen used In aduif
studles (Taylor 1968, Gane 1978, Harlowe and van Deusen 1984) but no
information exists on its usefulness for the detection of percaptual problams in
the adult and no adult norms exlst.
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The Rivermead Percepiual Assessment Battery (RPAB} has a Size Recognition
test which allows the testing “of constaricy through the abillly fo recegnise and
match objects in 2D, despite dissimilarity in size" (Whiting et al 1985:29). As
already discussed, the RPAB tests showed no age differenttals, the normative
group scoring a mean of four polnts (which is the maximum score for the test)
for the size recognition and 3,49 for the Series tests. The tests, however, do
appear to discriminate between normal individuals and patisnts at the 5% level
of significance.

The Silhouettes test of the Visual Object and Space Perception Battery (VOSP)
{Warrington and James 1991) uses common objects phetographed from an
unusual view and extended by using 3D shadow images. Warrington and
James (1991} statad that this was a tast of object perception but the cancldate
falt that the test required the skilt of perceptual constancy for the Interpretation
of the objects.

The Lowenstein Occupational Therapy Cognitive Assessment (LOTCA)
containg an Object Constancy test (itzkovich et al 1090) similar to that of the
Silhouettes test of the VOSP., The subject is also required to identify objects
from pho.ugraphs taken at unusual angles. Although showing no age related
changes, the test does disciminate between normal individuals and patients
(P < 0,001) thus making it a more sensitive test than the RPAB tests,

REASONS FOR COMPILING A NEW TEST

As can be seen In the review of tests evaluating perceptual constancy, no test
axistad for the evalustion of this skill at the time that this study was bagun.
Tests for children such as the Perceptual Constancy component of the
Developmental Test of Visual Perception {(Frostlg 1966) were consldered tao
sagy for the svaluation of aduit function. The RPAB evaluated size constancy
only and was, therefore, not as comprehensive as the Form Constancy test In
the V-P-M Batlecy.

‘The Perceptual Constancy test requires tha subject to locate objscts, shapes
and letters similar to those presented on a demonstratlon card, on the test
shaet.
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8.4,

8.4.1,

Agcuracy Scores

RESULTS OF TESTING NORMAL INDIVIDUALS

The means and the standard deviatlons were calculated for the normal
group as a whole (Table 8.1} and for sach group individually (Table

8.2},

TABLE 8.1 MEAN AND SD OF ACCURACY SCORES -FPC

n

MAX SCORE

MEAN

50

RANGE

18

70

57.88

42

3848

TABLE 8.2

MEAN AND SD OF ACCURACY SCORES FOR
EACH AGE GROUP - PC

AGE

n MEAN sD RANGE
20.28 20 808 307 5566
3039 21 55,48 3.8 5166
4049 19 §9.47 4,38 4764
5059 19 47 330 5083
50-89 19 85,95 591 3864
7070 20 843 562 4284

The Pearson Chl-square Test was used to determine whether any
difference existed within the group as a whole, A cut point s3ore of
fifty-elght was used with the percentage obisining a score greater than
and lesser than the cut point being used to calculate the Chi-squars
valug (see Table 8.3).

TABLE 8.3 COMPARISON OF ACCURACY SGCORES - PG

ABE 020 | %38 40-49 50-50 80-59 7079 | TOTAL
Leas than &9 200 45,3 .8 63,2 832 80,0 48,3
Greatar ;

L 7 4 ag.8 0, 81,7
than 58 80,0 &4, &8 3&? 20,0 1

Poarson Chi-atuare Valua = 21,833 = P<0,001
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As a highly significont difference was found to be present, further
analysis was carrled out to determine where the differences lay. The
results of this analysis are as follows:-

a) the Pearson Chi-square Test revealed that there were no
differences in the accuracy scores of the age groups iwenty to
twenty-hing, thirty to thity-nine and forty to forty-nine years,
(P=0,5242). These groups were, therefore, cotnbined for further
analysis,

b}  according to the Pearson Chi-square Test no differences existed
in the accuracy scores of age groups fifty to fifty-nine, sixty to
sixty-nine and seventy to saventy-nine years, (P=0,4197). These
groups were, therefore, combined for further analysis,

¢) Yates' Coirected Chi-square test revealed a highly significant
difference between the performance of the combined age groups
i.e. twanty to forty-nine year olds and fifty to seventy-nine year olds
af the P <0,001 leve! of signfficance (P=0,0000) (see Table 8.4).

TABLE 8.4  COMPARISON OF ACCURACY SCORES FOR
AGE GROUPS 20-49 AND 50-79 YEARS -PC

AGE 2049 60.79 TOTAL
Lass than 58 2.3 890 483
Grealer than 56 "y 31,0 817

Yates' Comected Chi-square Value 17,908 = P «(,001

A drop off in the ability to execute the items on this test appeared at an
earlier age than In the other tests, the drop off ocouming at
approximately fifty years of age. Thus the null hypothesis that
decreased abiiity In the V-P-M funclion will not be found with
advancing age, was rejected at the 0,001% level of slgnificance.
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Time Scores

The means and the standard deviations were calculated for the time
scores for the group as a whole (Table 8.5) and for aach age group
(Table 8.6).

TABLE 85__ MEAN AND SD FOR TIME SCORES -PC

MEAN/SECS

50

RANGE

118

378,80

143,40

142-4115

TABLE 8.6 MEAN AND SD FOR TiME SCORES FOR EACH

AGE_GROUP . PG

AGE n MEANISECS sD RANGE
207 20 277,40 80,1 142462
30-39 21 266,71 49,42 176-M9
4049 19 320,71 78.40 196-484
8069 19 15,08 7498 207-478
8059 19 388,79 108,85 198-560
7079 20 81245 28,2 2721115

Levine's fest for equal varlance established that there was a significant
difference among the groups (P = 0,0000) and the Welsh Test that
there was a significant differehce betwean the means obtained by the
different age grouns (P = 0,0000). The separate varlance t was,
therefors, used with the Bonferroni correction for multiple comparisons
fu establish where the differences were to be found (Table 8.7).

On the basls of the differences found among the variolis age groups it
was poselble to regroup the ages as previously described. A similar
analysis was carried out on the re-grouped data {Table 8.8},

As can be seen from Table 8,8 tha twanty to thirty-nine year old group
differed from all other groups in the time taken to complste the test.

The forty to fifty-nine year olds differed from the seventy to seventy-
nine ysar olds but not from the sixty to sixty-nine year olds. The null
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hypothesis of no increase in speed with advancing age can therefore
be rejected.

TABLE 8.7 JIFFERENCES IN TIME SCORES -PC

AGE SEPARATE VARIANCE t
PVALUE
20-289 30-30 06152
2029 4049 0,098
2029 5069 o,1307
029 6089 0,0010 *
028 7078 j 0,000 ***
3089 4049 00157
3030 5060 0,0213
308 8080 0,0001 ™
3030 7078 0,0000 “*
4048 5059 0,8667
ando 6069 00338
4049 7079 0,0003 *
5080 80-89 0,0223
5088 7079 ooz
6068 7078 0,010

* P<Q,06 *P<0Q1 *<0,0001

TABLE 88 DIFFERENCES IN RE-GROUPED TIME SCORES -
PS

AGE SEPARATE VARIANCE {
PVALUE

2 4059 00681 =

2039 6049 o002 ¢

203 700 0,0000 **

4050 6060 0,0173

4058 7079 0,0002 *

5080 7079 0,010

*P<0Qs ™P<001 ™ P<0,01

Although no differences existed batween the forty to fifty-nine year olds
and the sixty to sixty-nine year olds as well as the sixty to sixty-nine
year olds and the seventy to seventy-nine year olds, the scores were
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hypothesls of no increase in speed with advancing age can therefore
he rejected.

TABLE 8.7 OIFFERENCES IN TIME SCORES -PC

AGE SEPARATE VARIANCE ¢
P VALUE
2020 3039 08152
20-29 40-48 0,0038
2029 5069 0,1307
2099 6069 0,0010 *
020 7079 0,0000 ==
30-39 40-49 0,0157
3099 5089 0,0.13
2039 6069 00001 *
30-39 70478 00000 *
_ 4049 505 0,8567
B 4049 6069 0,0335
049 7079 0,0003 *
5080 6059 0,0228
506 7078 0,0002 %
5089 7079 0,0110

* P<00F *P<D,0] ** P<0,0001

TABLE 8.8 DIFFERENCES IN RE-GROUPED TIME SCORES -
FC

AGE SEPARATE VARIANGE t
P VALUE

208 4088 0,0051 *
2038 6060 0,0002 *
208 7079 0,0000 **
4058 6069 0,0173

080 7079 0,0002 **
5068 70-09 0,010

YPeDOE **P<D01 " P<(,001

Although no differences existed between the forty to fifty-nine year olds
and the sixty to sixty-nine year olds as well as the sixty to sixty-nine
year olds and the seventy to seventy-nine year oids, the scores wer
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kept separate for the computation of percentiles (see Appendix 2) to
conform with the pattern in the other v-P-M tests.

Discussion Of The Results Of Testing Normal Individuzals

A review of the literature revealed that perceptual constancy Is a skill
not often studied. There are few tests of perceplual constancy and this
might account for the pauclly of work on age related changes in this
particular perceptual skill. The only test that made a distinction
between the performance of younger subjects {twenty fo forly-eight
years} and older subjects {(fifty to sixty-nine years) was the VOSP
although Wartington and James {1981) stated that there was only a
minor decreasé in performance.

The bulk of the work in the field of perceptual constancy has been
carried out on the ability to identify visual illusions such as the Mueller-
Leyer figures. Although visual illusions are examples of defects in
perceptual constancy (Hochberg 1978) they are not ¢ ymparable to the
perceptual constancy tasks in the Visual-Perceptual-Motor Battery
described In thls thesis. They are examples of misapplied rules for
perceptual constancy, "For every example of constancy ... we can find
an illusion or percepiual error" {Hochberg 1978:79).

8.4.3.1. Studies on Age Related Changes in the Ability to Perceive
Visual lllusfons

Studies on the effe.t of agelng on the interpretation of
fllusions have given some insight into the decrease of
perceptual constancy function with age (Comalll 1965, Pollack
and Zetland 1965, Eisner and Schaie 1971, Atkeson 1978,
Lorden et al 1979). However, accarding to Birren and Schale
{1977) fhere iz no satisfactory theory of Hlusions which
permits a systematic classiwation of these faults of
interpretation either in terms oi their stimulus properties or the
age related dlifersnces in response to them, 1t appears that
susceptibility to some [llluslons Inoreases with age, eg. the
Museller-Leyer illusion (classified as type ) (Wapher et al



8.4.3.2.

1860, Lorden et al 1979). The susceptibliity to the illuslons
classified as type Il e.g. Usnadse Effect, has been found by
some workers lo remaln constant {Lorden et al 1979).
According to Birren and Schale (1977) there is no agreement
on the effects of ageing on the ability to interpret the type il
{Husans.

Age Related Changes in Occupational Therapy Tests

Taylor (1868} using an adaptation of the Form Constancy test
of the Developmental Test of Visual Perceptlon (Frostig 1066)
did not find a noticeable change in accuracy scores with age
although she did find slowed reaction times in the older
person as was aiso found by the candidate on the V-P-M
Battery.

The sections of the RPAB (Whiting et al 1985) dealing with
perceptual constancy i.e. the Slze Recognition fest and the
Serles test showed no age related changes, |t seems,
therefore, that the Percepfual Constancy test of the Visual-
Perceptual-Motor Baftery described in this thesls provides a
way of evaluating age related changes In Perceptual
Constancy.

8.5. RESULTS OF TESTING PATIENTS

8.5.1.

Accuracy Scares

The means and the standard deviations were calculated for the age
groups twently to forty-nine and flity to seventy-nine as these were the
age groups within which no statlstical differences ocourred in the
scores obtained by the normal group (Table 8.9). Net all of the ihirty
three patients making up the sample were evaluated on this test for
reasens enumerated in section 8.5.4.
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8.5.2.

8.56.3.

TABLE 8.9

AND SD FOR ACCURACY SCORES FOR

PATIENTS - PC
AGE n MEAN SD RAI{GE
2049 1 85,78 50 4482
50.79 16 4787 7.25 3554
Time Scores

The means and the standard devigtions were calculatzd for the fime
scores In the age groups within which no statistical difference was
found in the normal group (Table 8.10).

TABLE §&.10 MEAN AND 8D FOR TIME SCORES FOR
PATIENTS - PC
AGE n MEAN/SECS sD RANGE
20:39 7 4350 173,87 218-6L.
4089 18 5455 268,31 2064270
70-79 1 9220 . .

Comparison Between Patients and Normal Subjscts

8.5.3.1,

Accuracy Scores

The mean accuracy scores obtained by the patients were
comparad with those obtained by the normal subjects to
determine differences between the two groups.

As Levine's test for varlances was not significant (P=0,3570)
for the age group twenty to forty-nine years, the F Test was
used to test for significant differences between the two groups
(Table 8.11). Levine's test was, however, significant for the
age group fifty to seveniy-nine years (P=0,0383), thus the
Welch Test was used to de* srmine the difference between
the two groups. This analysis showed a highly significant
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difference betwaen the performance o the patient group and
that of the normal group (Table 8.11),

TABLE 8141 DIFFERENCES IN ACCURACY SCORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS -

Bc
AGE LEVINE'S TEST P VALUE
P VALUE
2049 03570 F Tast g.go22 ~
50-79 0,0366 Walch Test Q,0000

"PG0S P00 P <0,0H

Tine Scores

As with the accuracy scores, the means of the time scores for
notmal individuals and patients were comparad fo determine
whether there were any .tatistical differences. In the case of
the twenty to thirty-nine year olds and the forty to sixty-nine
year olds, Levina's test was significant, therefors, the
varlances could not be assumed to be squal and the Welch
Tast was used. No statistical differences were found between
the time scores for the patients and the normal younger
group, hov.ever, there was a difference between the normal
group and the patfents within the fifty to sixty-nine year old
age bend (Table 8.12). No comparigons could be made with
the seventy year olds as only one patient completed the test.

TABLE _8.12 DIFFEREMCES _IN _TIME SCORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS -

Pe

AGE LEVING'S TEST WELGH TEST
PVALUE P VALUE
20.38 0,000 * 0.0818
40-68 0_‘_0000 o 0,0043 «
7079 R \

wRah0l ™R <0001 -notcalgulaied
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8.54,

Analysls Of Tasts Executed By Patients

In analysing the percentlle equlvalent scores obtalned by the patients
the following was found:-

8)

b}

c)

d)

in the twenly to thirty-nine year old group, composad of seven
patients, four obtalned scores above the 15,9 percantile, l.e. four
patients could be said to have normal function, Only three
patients could be sald to have problems with perceptual
constancy. As in the case of the VIMI test, it was Interesting to
compare the scorss obtained by these three patients with those
of the normal seventy year olds. Two of the three patients
obtained scores above the 30th percentile L.e. within normal limits
when making this comparlson. The question to be asked,
therefore, was whether this dysfunction affected thelr daily life
tasks,

Of the ten patiants it the forty to fifty-nine year old group, four
scored abova the 15th parcentile, l.e, within normal limits, five at
the 11th percenrtile and lower and one patient was discharged
prior to complsting the test,

Ten patlents ware tested in the sixty to sixty-nine year old group
and of these, six patients sgored above the 15th percentils while
four scored at the 7th percentile and lower,

Of the six patients In the older group Le. seventy to sevanty-nine
year olds one scored at tha 7th parcentile, the testing of four
patients was discontinuad as they found the test too difficult and
one was discharged prior to completing the test. The patlents of
this age group performed extremely poorly on the test, four out of
a possible five not being able to complete the test at all.

Qut of the total of twenty-seven patients, thirteen obtained
scores below thet of the normal group.
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e) Seventeen patients obtained scores below that of the normal
group on the time scoras, aithough four of these patlents scored
within the normal range on the accuracy scores, achiaving
accuracy at the expense of time.,

Prob'ams That May Be Diagnosed From Performance On ‘The
Perceptual Constancy Test

Problems with the ability to perceive constancy of slze may be
determined in tems nine to fourteen. In this section the majority of
Individuals scored poorly. The first section of the test In which
constancy of cbjects and anfmals was evaluated {items one to eight)
could also be used to detarmine tha presence of an object agnosia,
However, none of the paflents evaluated in this thesis could be
vonslidersd to have this type of problem,

Other aspects of parformanca such as left neglect, visual inattentlon
and persaveration can also be diagrosed, the candidate felt howsver
that other tests in the V.F-M Battery are more sultable for tha
demonstration of these problems (see Chapter Twanty-One).

B.6.  ITEMANALYSIS

8.6.1.

Diffleulty index

“The difffeully Index of an item is the proportion of Individuals who
answered the item corractly” (Downie and Heath, 1874), The difficulty
Indax was calculated using the responses from the normal group of
individuals [n the age groups within which ng statislical differences
were found In the accuracy scores i.e, twenty to forty-nine year olds
and fifty to soventy-nine year olds (Table 8.13). Soma variation
ooourrad within the age groups, but as ¢an be ssen from Table 8.13
the shape constancy items were the most difficuit. The most logical
way to regroup the tems would ba to rataln the present groups and ro-
order the items within each group. Tha shape constancy ftems should
beé presented last. The suggested order is as follows:-ltem ({three, six,
eight, four, five, two, ons, seven) (eighteen, sixteen, twenty,
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seventeen, ninetesn, fifteen) (eleven, thifeen, ten, nine, fwelve,
fourteen).

TABLE 813 DIFFICULTY INDEX - PC

' ITEM DESCRIPTION 1TEM. DIFFIGULTY p DIFFICULTY p
_ | 2048YRS £0-79 YRS
Horse 1 057 0,82
Dogs 2 065 6,70
Carmots 3 0,90 0,93
Glrafie 4 08 0,6t
Gouch 5 092 | 0,98
Gomb 4 097 093
Ducks 7 0,54 045
Frogs ' 8 048 0,85
Toagle B ozt T
Rectangle ' 10 023 oz
Girctd I ot 0.3
Diamond 12 . 0.07 | 0,02
Qval ™ 048 o
S 14 0,44 002

| )
B 15 0,60 038
p 18 047 o8
F e 082 082
M " 092 | "o
J " o7z 0.8
u R T 049
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TABLE 8.14 DIFFICULTY INDEX - PATIENT GRQUP - PC

MEM BIFFICULTY p DIFFICULTY p
20-40 YRS 50-70 YRS
...“.. ot b ] A0
v 8 _ 40
] Bt 87
4 14 50 -
5 -1l 80
8 a1 T3~
7 55 .20
3 a1 53
9 27 A3
10 18 27
11 b5 A0
12 ar. et
13 o8 = o7
it g0 or
16 B8 20
18 L B0 *
17 - 82 A0 ¢
18 10 7
18 64 a3 M
20 82 87

*R400S "P<001 P00t

The difficulty Index for the responses ohtalnad from the patient group
was also calculated (Table 8.14). Fisher's Exact test was ueed to
caloulate whether there were statistical diffarences between the normal
and patient group in the responses obtained for each ftem. This was
done to help to determine the final test form. [t can be seen from Table
8.14 that only itams faur, six, seven, elght, elaven, twelve, thirteen,
fourtean, sixtean, seventesn, elghtesn, ninstesn, and fwenty
discriminate betwesn normal performance and patient performance.
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8.6.2

The difficully levels for the shape constancy part of the Percaplual
Constancy test Indicated that, for the patients this part of the test was
also the more diffioult. In the twenty fo forty-nine year age group four
of the six items demonstrated a difference betwsen patients and the
normat group.  But in the oklaer age group there was a difference on
only oné item thus Indicating that the decrease in function in the
patients was more a factor of age than of dysfunction due to C.V.A.
The numbers &nd objects sections of the test seemed to be more
successful in discriminating between patients and normal subjects in
{he older age group.

Although the difficulty index was slightly different for the patient group,
the order of items suggested from studylng the responses of the
normal group would seem fo be suite.

tem Discrimination

ltam discrimination is the extent to which the item discriminates
between those who ¢an do walf on each test item and those who can
not, Two ways of datermining item discrimination were used.

8.8.2.1. Testing the Significance of the Differences batwesn Two
Proportions

The responses obtained by the normal Individuals whese
overall scora was in the upper 27% ware compared with
those In the lower 27%. Table 8.15 gives the result of
Flsher's Exact test in making this comparisan,

A cut point was established for each item so that the results
could be calculated. This was necessary as each lemhad a
scotg of mare than one paint. The cut point was established
by examining the range of scores for each lism and the
number of individuals obtaining that saore.

All iterns that showed a significant difference between the
upper and lower 27% should be retained as they
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discriminated between those who could do the test and those
who could not do the test.  Only items two, seven, elght, nina,
ten, eleven, thirteen, fourteen, and fiftesn discriminated In this
way, of these, only items nine, eleven and fifteen were
discriminatory for ali age groups,

TABLE 815 I1TEM DISCRIMINATION -PC

TEM | 2949YRS | 6079YRS | MAX | 204BYRS | 5079 YRS
SCORE
Cut polnt Cm paint

1 2 2 s [ovsss | ooree

2 3 3 2 lomes | oooses

3 1 1 |z 100 180

4 2 2 | 1,00 0,2258

B 1 1 2 [ooses | 100

8 1 1 2 . 04012

7 2 2 3 jodeet | og0sem

8 2 2 3 . 0177+

9 1 0 3 foweoar | opo1
1 1 1 3 [owes | oo~
1 2 2 3 | oodz1e | 000004
12 2 1 ¢ [ oz 1,000

13 1 1 3 o000~ | o862 .
" 0 e 2 [ ooogzw R
1% 3 ' 4 | oo | opoeie
16 3 3 4 [ 100 D,082¢
w | 4 p 5 |oows | oosze
18 4 3 5 |osees | odeds
18 8 8 s lozwr | owss
20 s | s 8 Jomzs | ooma

*Pe00s "Pend] P e
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8.6.2.2,

Individual fems on the test, therefare, did not posses a high
level of discrimination when testing the difference between
two proportions,

Corrslatlonal Approach

This approach showed the relaiionsh™ of the individual item
responses to the total test score (sec " 2bie 8.18). Using the
correlational approach, it appeared that only item three shouid
be dropped from the final test form if it were to be used for all
age groups, Howevar, Flanagan's method was the less
accurats method of evaluating those items which
discriminated between those who could do well in the test and
those who could nof do well as the rvalue is estimated,

In view of the studles cn item difficulty and itern discdmination
it seemed that items one and three should be dropped from
the test, as they did not disgriminate betwsen normal and
patlent's performance and they did not discriminate within the
normal group between those who could do the test and those
who could hot,
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JABLE _8.16 BI-SERIAL.  CO-EFFICIENT OF
CORRELATION BETWEEN (TEM AND TOTAL SCORE

BC
20-48 YRS 80-7T9 YRS
WEM | UPPER | LOWER {rVALLE | upPerR [Lower |
2% 27% 27% 21% | value

b 067 0,27 040 0,69 031 0.40*
2 100 | 080 | ogse 084 | 044 | Dgo™
3 08 | 087 {0 100 | 04 | 030
4 093 | oar 1ote 1a0 | osz |ogew
5 | 100 | o |ogte 100 { 084 | o3
8 . 100 | 078 | o
7 060 | o040 |02 078 | ode | oge
B . . . T 100 | oes | ogiw
9 087 | 040 |05z 081 | 015 | ogt
10 DA7 | O3 | D4 088 | 038 | 05M |
11 00 | osr | ose 094 | 043 | Deom
12 063 | 020 | o038 038 | 031 | oos
Ta 083 | o02r | ogam 08 | oM | d27
14 075 | o020 | ogu . . T
15 os7 | om lose | om | om | opee
18 083 | 08z | o000 084 | 083 | oamm
17 100 | ors | ogte 084 | 088 | o8

Tt ogs | o073 | odam 100 | 088 | os=
1 os0 | om |osz | o084 | om0 | osem
20 100 | 087 | oda~ 100 | 0ga | ogae

*Pe00d *Pe)01 P <000t

8.7, TESTRELIABILITY
8.7.1. Spiit-Half Rellabllity

This detormines the internal consistency of a test with regard to
content sampling. The resulting co-efficient of correlation was r = 0,66
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for age groups twenty to forty-nine years and r = 0,72 for age groups
fifty tn seventy-nine years with a mean of 0,64. [t seemed, therefore,
that the reliabllity of the Perceptual Constancy test was low wheh the
results of the younger age group were considered, The fact that one
section of the test was more difficult than the other two sections might
contribute to this as well as the low degree of variance among the ftems.
In splte of this there was a significant correlation between the two halves
of the test (Table 8.17).

Kuder-Richardson Formula 20

In this method the pass-fail score for each itern was compared with the
total score. This procedure determined the homogeneity of the test
items or the inter-item consistency of the test.

Using this formula, the resulting co-efficlent of intemal constancy was
r = 0,86 for age groups twenty to forty-nine and r = 0,85 for age groups
fifty to seventy-nine years with a mean of 0,81, This Indicated a high
degree of correlatlon with the items and the total test score,

Thus the co-efficient of correlation ranged between r= 0,56 and r =
0,95. All so-efficlents were found to be statistically significant at the P
<0,001 level of significance. Co-efficients of r = 0,80 or above are
traditionally accepted as evidence of adequate test refiabllity. Using
this critarion, the Perceptual Constancy test showad a high degres of
reliability when using the Kuder-Richardson Formula but not when the
split-haif reliabiiity was used (ges Table 8.17). However, many tests
have besn published and are used with reliabilities below r = 0,80 &.g.
the Bender Visual Motar Gestalt Test (Lezak 1983). it is hoped that
remaving some ltems wilt Improve the rellabllify of the test.

TABLE 8.17 _RELIABILITY GQ-EFFICIENTS - PC

AGE . LITHALF KUDER-RICHARDSON
2049 0,66 0,88
50-78 ' 072 005 "

e B en 001
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8.7.3,

Inter-Rater Reliability

Friedman's two-way analysis of variance showed that there was no
statistical difference between either the accuracy (P = 0,8825) or time
(P = 0,3114) scores cbtainad by the three examiners on each of six
individuals tested.

TEST VALIDITY

To determine the validity of the Perceptual Constancy tesi, two questions
should be answered. Did the test measure perceptual constancy and how well
did it measure this skill? To answer these questions two types of validity were
disgussed i.&, contant and construct validity.

8.8.1.

8.8.2,

Cantent Validity

This was provided by the fifteen occupational theraplsts (population 1)
who rated the test on & 0-5 scale. The Parceptual Constancy test {(see
Table 8.18) was snown to be a very much better than average method
of evaluating thls perceptual skill. Howsver, according to the
therapists it was also an average method of evaluating figure-ground
perception.

The content evaluation detnonstrated that the Perceptual Constancy
test was a valid measure of this skill,

Construct Valldity

Three aspects et valldity were considered, ie. age
differentt- «ation with others tests in the battery and the
rasults ot g patients.

8.8.2,1. Age Differentation

Discussion already presented indicated that some perceptual
skills show a progressive decrease with age. In the case of
the Perceptual Constanay test of the Visual-Perceptual-Motor
battery, the "drop off in accuracy oceurrad at about fifty years
of age, a statirtical difference being found in the ancuracy
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scores of the twenty to forty-nine year olds when compared fo
those of the fifty to seventy-nine year olds, The Perceptual
Constancy test would, therafore, seam to be a valid method of
differentiating age related changes in the performancs of this
type of task,

TABLE 8.18 CONTENT VALIDITY - PC

MEAN RATING

PERCEPTUAL SKILL
Form as mass 22
Ovarak contour 16
Sub-Units of Form 11
Perceplial Constancy 39 =
Flguza-Graund 25"
Direciionelity 0.5
Space Relations 0,4
Pusllfon in Epaca 07
Colour 0,0
Prais nat usad *

** heltar than average assesameant,

8.8.2.2,

“* g vary much batter than average asssssmant.

Carrefation with other tests in the Battery

The highest correlation of the Perceptual Constancy test with
other tests In the baitery was with the Deslgn Construction {r
= 0,56) and the Figure-Ground tests (t = 0,53). These
correlations might be on the basis that the Design
Conatruction test reguired some abllit: to distinguish between
slzes of shapes, thersfors, tapping size constancy.

The therapists rated {he Perceptual Constancy test as an
average test of the assessment of figure-ground perception
and, therefore, it was apparent that a degree of figure-ground
ability was necessary to executs the Perceptust Constancy
test,
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8.8.2.3.

A factor analysis was carried out on the tests in the battery fo
determine whether the tests had factors .alated to one
ancther. The tests that appeared to measure the same factar
{Factor Il) as the Paerceptial Constancy test ware:- the Dot-
Line, Figure-Ground, Space Relations, Arrows, Stick
Construction || and Design Construction tests. (See Table
8.15).

It seamed that the common skl in Factor | was one that
requlred the individual to pick out a Torm from its background
thus confirming the confent identified by the tharaplsts.
Hawever, as no marker varlables were inclucted, the results
couid not be readily used for the purpose of construct validity.

TABLE 8.19 _SORTED ROTATED FACTOR LOADINGS

- PC

TEsT FACTOR I
BeteLing Toat Y
Flgum«Gmnﬁd 0.54" -
' Space Relations 0.9
Arows 078
Sick Conzentrakion 0,80
Dagigna Construchion 057
[ Poreeptunt Constancy - 0,52
Results of Tasting Patients

The tost was shown to be an effective measurs of testing
perceptual constancy In patlents as there was a significant
difference hetween the scargs obtained by the normal group
and the patient group. (Twenty tu forty-nine years P <0,01,
fifty to seventy-nine yaars P <0,001).

~170 -



8.8,

From the results it appeared that the Parceptual Constancy
test was a valid means of differentiating age related changes
as well as problems in patients who had suffered a cerchro-
vascular accldent. It did not correlate highly with other tests in
the battery and would therefors seem to have a unique place
within the test battery although it appeared to contain a factor
retated to figure-ground and visual discriminative function,

CONCLUSIONS

The Perceptual Constancy test show.d he retained within the test battery as
there are very fow tests of this perceptual modality. 1n sumn- wy this tesh-

demanstrated differences between the younger and older groups;
had both easy and difficult ltems, therefore grading of items is possible;
had good Inter-rater rellability;

demonsirated a difference In performance between patients with a right
CV.A. and hormal subjects although individual tems on the test did not
always discriminate betwe=n these two groups. Remgving all items that do
riot discriminate between the normal subjects and the patients would lsave
fha test with ali the items with the exception of itams one, two and three,

had reliability 2c-sfficients which were adequate (r = 0,66 to r = 0,%5);

was shown o be a valld measure of perceptual sonstancy.

One disadvantage was that the elderly group of patlents rerformed poorly on
the test, in fact, four out of five patients wera unable to complete the test,
However, if these patients had been previously screened by means of the Form
Matching test, testing would probably have demonstirated a clearer picture of
actual performance ievels.

The results of the psychometric svatuation of all the tests of the V-P-M Battery
will be compared In Chapter Twenty-One.  Their comparative usefulness and,
therefore, the need to refain such tests in the battery will then be discussed,
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CHAPTER 9

THE FIGURE-GROUND TEST

9]’1]

9.2'

INTRODUCTION

Figure-ground perception has been defined as the ability to seiect out of the
mass of incoming sfimull only those that are meaningful and require attention.
‘The selectad stimuli form the figure in the perceptual field while the majority of
stimuli form the dimly perceived background. This skill has also been called
field dependence/flald independence which is also said to be a dimension of
cognition that includes not only percsptual abllity but parsonality ditferances
aind soclal function (Witkin et al, 1987).

According fo Kolb and Whishaw (1985, 1890) impairment of the abiiity to
separate figure from ground is @ commion feature of visuo-perceptual defects.
Benton (1979) stated that defactive figure-ground perception was "a cardinal
foature of highar-tavel visuo-perceplual defects” (page 194) needing the skills
of analysis and synthesls along with visual discriminative ability.

Luria {1980) saw figura-ground abflity as part of the abifity to perceive objects
and pictures and Lezak (1983) called the skill one of visual recognition.

in gpite of tha fact that Benton (1979) and Kot and Whishaw (1985) siated that
impairment of figure-ground abliity was a comman visual-perceptual disorder,
the literature on this subject is stant. This might be due to the fact that it has
also bean classified as part of a spatial relations syndrome (Slev and Freishtat
1078, Slav ot al 1988).

For the Flgurs-Grouind test of the V-P-M battery see Chapter Four (4.6.5.) and
Appandix 1 Section 2.8,

REVIEW OF SIMILAR TESTS

Previously published tests for fig.re-graund ability are of two types f.e. visual
masking such as ¢ross hatching or overlapping figures and embedded figura
tasks. The former being easier than the latter according to Lurla (1980).
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Visual Masking Tasks

The concept of overlapping figures (Figura 9.1) developed by
Pappelreuter in 1817 hag been exiensively used in other tests, such as
in Luria's Neuropsychological Investigation (Christensen 1974). This
investigation was stendardlsed for adults by Golden et al {1980).
According to Lezak (1983), Ghent employed similar ovetapping
figures to indicate perceptual function in children and these figures
have been used in adult studies by Da Renzi and St*~nler (1968) to
investigate the functions of the rght and left sides of the brain.

Other woikers In the field of perception working with children drew up
tests which have also bean used with adults. The Developmerital Test
of Vigsual Perception {Frostig 1866 and Hammill, Pearsan and Vorass
1883) uged the visual masking task of overiapping figures as a test of
figure~-ground abillty. The 1956 test was used as part of a parceptual
sasessment battery by Harlowe and Van Deusen (1984) and
suggested by Slov and Frelshtat (1978) and Siav et al (1986} as being
suitable for evaluating adult function, No normative data are available
for aduits on this test.

Ayres (1872 and 1280a} used overlapping figures in the first hiaif of her
figura-ground test. This test was used by Kaplan and Hler (1982) and
Peterson and Wikoff (1983) to evaluate adult funetion.

Peterson and ‘Wikoff (1083) tested one hundred normal males
between the dges of nineteeh and fifty-sovan years an the Ayres' test.
They used the Spearman-Rho Inter-cotrelation co-efficlent to
determina relationships between the test results and mge, education
and socio-oconomic status, but found no relationship ameng these
variables, They stated that the test was therefora ".. not confounded
by other variables that often compromise data® (pg. 559). In addition,
only one subject cblained « full score on this test, demonstrating the
absei-na of & calling effect.  Accarding to them this made the Ayres’
Figure-Ground test a good test for diseriminating this skill in aduits.
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FIGURE 9.1  OVERLAPPING FIGURES (Rivermead
Pargaptual Assessment Battery Reduced

Farver and Farver (1982) used the Poppelreuter superimposed flgures
to determine the abilify of normal adulls (n = 88) In their fest. A
statistically significant age effect was noticed (P <0.08).

The RPAE (Whiting et al 1985) also used the concept of the
Poppelreuter overiapping figures in the figure-grond component of
this test battery (see Finure 8.1). The Riverrmead test showed no ags
differentlals (Cockburn et al 1982). The COTNAB (Tyerman et al
1986) offerad a more comprehensive test of overlapping figures
consisting of five itams. Tyerman et al (1986} however, labelled thelr
tast a test of form constancy, The COTNAB has normative data for
ages sixtsen to thirty, thirty-one ta forty-nine and fifty to sixty-five,
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FIGURE 9.2 HIDDEN FIGURES

The LOTGA (ltzkovitch ot al 1890) s similar to the Rivermead Test but
uses two cards, The subject, howaver, Is required to nama the objscts
seen. This test did not reflact age related changes.

No tests In which cross hatchings were used to mask the figure were
found.

Embedded Figure Tests

Gottachaldt was the first to produce a hidden figures or embeadded
flgirs test (Pig 9.2) which was used by Witkin {1950) and Tailand
(1865). According to Petarson and Wikeff (1883} the Embedded
Flgures Test of Witkin (1950} Is the most widely titad test for figure-
ground perception. This test, howevar, is dependent on motor abllity
(the subject Is required to outline the figure) and memory. The subject
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is shown a complex figurs followed by a simple figure. He I$ then
expected to outline the figure as it appears in the complex figure.

Embedded figures have subsequently been used in several studies
and In the formation of other tests, such as Luria's neuropsychelogical
baflery (Christensen 1875). Ayres (1972 and 1980a) aiso used
embaddad figures in the second half of her figure-ground test, Kaplan
and Hier {1882) found a significant age related gffect on the embedded
figure component of the Ayres’ test between subjects younger than
sixty-elght years and those older than sixty-elght years (P<0,01). They
canipared the parformance of thirly-four patients with right hemisphere
lestons with that of sixteen control subjects. Lezak (1983) stated that
the items in the Southern Californla Figure-Ground test (1980a) wera
suitable for adulls as they were “chalfenging at all ages” (pg. 364).
Peterson and Wikoif {1983) obtalnad data on the performance of one
hundred males between the ages of ninsteen years and fifty-seven
yaars on the Ayers' test. The mean and the standard deviation of the
scoles were provided.

REASCNS FOR COMPILING A NEW TEST

As can be sean from the review of the tests published for figure-ground abllity,
fhe RPAR, the LOTCA and the COTNAB contain a standardised test for the
evaluation of flgure-grouad ebllity for adults. The RPAB consists of one test
plate of overlapping "oulling articles", the patlent Is required to identify articles
presented on oards that are present or not present In the test plate. This test
was not available at the tima that the tests for this thesls ware complled (Figure
9.1) nor was the LOTCA or the COTNAB.

Tha sther tasts mentioned were either not available, wera felt to be too
camplicated {the Gottechaldt figures) or did not have normative data,

The candidate decided to gcompile a test that was mote difficult than the
overlapping figures tests but sasler than the embedded figures test, that is a
test with hatching over the figures was constructed as no simllar tests seemed
to exist.
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The Figure-Ground test of the V-P-M Battery consists of a multiple cheice
section of eight pictures and a hatched over section contaihing five of the
pictures. The subject is required to indicate on the multiple cholce plate the
figures that are also in the hatched over section.

RESULTS OF TESTING NORMAL INDIVIDUALS
94.1. Agcuracy Scores

The means and the standard deviations were calculated for the normal
group as a whole (Table 9.1) and for sach group individually (Table
8.2),

TABLE 9.4 MEAN AND SD OF ACCURACY SCORES . F.G

A | MAXSCORE | MEAN | &o  RANGE

118 a0 - et | sms 63:80

TABLE 8.2 MEAN AND SD OF ACCURACY SCORES FOR
EACH AGE GROUP - F-G

AGE n MeaN |  sb | Ranee
09 | 20 %0 162 74-0
309 21 78,65 129 7480
4040 19 78,68 167 7300
80-8 19 770 484 5380
5000 18 76874 a7 5480
7079 0 IBAS 248 6080

The Pearson Chi-square Test was used to determine if any differences
existad in the scores obtained by the different age groups. A cut point
of saventy-eight was used, with the percentags obtaining a score
greater than and iess than the out point being used to calculate the
Chl-aquare value {Table 8.3).
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YABLE 9.3 COMPARISON OF ACCURACY SCORES - F-G

AGE 208 | 3009 | 4049 | 5050 | 8068 | 7078 | TOTAL

Less than 78 250 33.0 26,3 474 526 85.0 a8

Granler thon 76 75,0 86,7 Y g28 47.4 15.0 451

Paarson Chi-stiuare Value = 20,453 P o <001

As a sighificant difference (P <0,01) was found to exist in the scores,
further analysis took place to determine where the differences were to
ke found. The results of this analysls are as follows:-

a)

b)

9

d)

The Pesrson Chi-square Test showed that there was no
statistical difference among the age groups twenty to twanty-
hine, thirly to thirty-nine and forty to forty-nine (P = 0,8462).
Thase sge groups were thus combinad for further analysis

Fisher's Exact test showed that there was a difference batween
the combined scores for age groups twenty to forty-nine and fifty
to sidy-nine P = 0.0343 (see Table 9.4). However, this
difference Is only at the 5% level of significance,

Flsher's Exact test showed no difference between the scores
obtained for the fifty to fifty-nine year olds and the sixty to sixty-
nine year olds {P = 0,5000). These ages wera therefors grouped
tagether for further analysis.

Fisher's Exact test showed a statistical difference between the
new group of fifty to shdy-nine year olds and the seventy to
saventy-nine year olds, (P <0,01) (Table 8.5).
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9.4.2,

TABLE 9.4

COMPARISON OF ACCURACY SCORES FOR

AGE GROUPS 20-49 AND 50-869 YEARS - F-G

AGE 20.49 5068
Latg than 78 28,3 50,0 87
Granter than 78 " 50,0 £33

Flahers Exatt Test = 0,7343 P <0,05

TABLE 8.5

COMPARISON OF ACCURACY SCORES FOR

AGE GROUPS &0-69 YEARS AND 70-79 YEARS -F-G

AGE 5060 70:79 TOTAL
Less than 78 500 85,0 82,1
Grontar than 78 E0.0 150 37,0

Flsber's Exact Test = 0,010 P = «0,01

Thus differences were found in the perfermance of the age groups
twenty to forty-nine, fifty to sixty-n. saventy to saveniy-nine.
This was different from the other tests already discussed where the
drop off occurred only at one point in the age continuum.

Therefore the null hypothesis that decraased abiilty In V-P-M function
will not be found with advaneing age, was rejected In the case of the
figure-ground test.

Percentiles for the accuracy scores are to be found in Appendix 2,
Time Scores

The means and the standard deviations were calculated for the time
scores for the group as a whole (Table 9.6) and for each age group
{Table 8.7).

TABLE 8.6 WMEAN AND SD OF TIME SCORES - F-G

n MEANISECS S0 RANGE

118 206,07 133,61 125.940
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TABLE 9.7 MEAN ANDR SD OF TIME SCORES FOR EACH
AGE GROUP - F-G

AGE n MEAN SECS 8D RANGE
08 20 18165 28,70 125-325
30-39 H 187,91 42,05 135203
40-49 m 235,16 7070 142-470
50-55 19 258,88 82,64 147-482
60-68 19 ; e’ 120,85 176-604
70-79 20 468,70 1831 184-940

Levine's test established that there was a significant difference in the
varlance between the groups (P = 0,0000) and the Welch Test that
there was a significant difference In the mean time scores obtalned by
each age groups (P = 0,0000), therefore the separate variance t with
the Bonferroni correction for ultiple tomparisons was used to
determine where these differences were (Table 9.8),

On the basis of the differences found In the time scores obtained by
each age group, [t was possible to re-group the ages as previously
described. A similar analysls to that described above was carried out
on the re-grouped data (Table 8.9),

Althiough there were no differences between the scores obtained by
the forty to fifty-nine year olds and the sixty to sixty-nine year olds,
percentlles were calcutated for the age groups as previously defined,
(see Appendix 2),

The progressive increase In the time taken and the fact that the older
age groups took a significantly longer time to coniplete the test,
enabled the null hypothesis of no significant difference in the tim:
scores obtained by the different ages, to be rejected,
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TABLE 9.8 DIFFERENCES IN TIME SCORES -F-G

AGE SEPARATE VARIANCE t

P VALUE

2028 3048 0.6488

2028 4049 00118

2020 o059 0.0035

028 6060 0,0008

2028 7079 0,0000 ™

30430 40.48 0,0350

090 5069 0,0097

5049 80-68 0,0011 *

03 7078 0,0000 **

4049 50-59 0,4870.

4049 60460 0.0418

4048 7079 0,0000 "

8069 6089 0,882

5059 7079 0,0000

8080 7079 0,004 *

*P<00S “P<0! *P<0,001
TABLE 9.9 DIFEERENCES iN RE 3ROUPED TIME SCORES -~ F-G
AGE SEPARATE VARIANGE t

PVALYE

2039 40-5% 0,0003 *

2039 6069 0,0007 *

048 7078 0,0000

a5 6040 14,0803

08 7078 0,0000 ***

B8 7099 0,00t4

P05 "P<00 P <0001
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9.4.3.

Disgussion Of The Resulls Of Testing Normal Individuals

A revisw of the literature yielded littie information on age rlated
changes in figure-ground abifity. However, of the three studies
available, two (Farver and Farver 1982 and Kapien and Hier 1982}
revealed significant age effoects when using the Poppslrauter figuras
and the Ayras (1580} embedded figures. The overlapping figuies of
the Figure-Ground fesi of the Rivermead Perceptual Assessment
Battery , Whiting et at {1885) did not prove to be sensilive to age
related changes, probably dua to the s'mplistic naturg of the test.

It appeared, therefore, that the Figure-Ground test of the V-P-M
Baftery complled for this thesis provided a standardised maeans of
evaluating age related changes in perceptual function and revealed
unusual changes at both the forty-nine year and the sixty-nine year
lavals.

9,5. RESULTS OF TESTING PATIENTS

9.5.1.

Accuracy Scores

The means and the standard deviations were calculated for the age
groups twanty to forty-nine and fifty to sixty-hine (Table 9.10) as these
were the age groups within which no statistical difference occurred in
the scores abtalned by tha normal group. As the score of only one
patient was avallable, ho calsulations were carriad out for the seventy
to seventy-nine year old group. Four of the seventy year old patients
were untestable and one was wistharged prior to the exacuting of this
test. Two pationts in the age group fifty to sixty-riine years wers also
untestable.
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8.83.

TABLE 940 _ MEAN AND SD FOR ACCURACY SCORES FOR
PATIENTS - F-G

AGE

n

MEAN

1

RANGE

A48

"

74,38

430

6379

£0-89

14

45,00

11,07

50-80

1078

1

Time Scores

The means and the standard dewviations were galowlated for the time
stores for the age groups within which no statistical difference was
found In the scores obtained by the normal group i.e. bwenty 1o thirty«
nine year olds and forty to sixty-nine year olds. Again no saloulstions
were posaible for the seventy fo seventy-nine year ¢lds as there was
only one patient In this age group (Table 9.11),

TABLE 841  MEAN AND SD_EOR _TIME SCORWS FOR
PATIENTS - F-G

AGE n | MEANSESS oh RANGE
2049 7 s 258,20 223048
4069 1% 567,50 32828 2124332
70479 1 - _ - 833

Comparison Between Patients And Normal Subjects

9.53.1. Accuracy Scores

The mean acouracy scores oblained by the patients were
compared to those cbiained by the normal subjects.

As Levine's test for equal varlances was significant (twanty to
forty-nine years P = 0,0022, fifty to sixty-nine years P =
0.0000) the Welch Test was »sed to determine whethar there
were significant differences in the scores obtained by the two
groups (see Table 9.12).
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8.583.2.

TABLE 9.12 DIFFERENCES IN ACCURACY SCORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS -

EG
AGE LEVINE'S TEST WELCH TERT
P VALUE PVALUE
2049 4.0022 0.0070) **
£0.89 0,0000 00223 *
7075 . -

*RaDOI =Pt

it can be seen that the difference in scores obiained by the
normal and the patient groups was significant,

Tima S¢ores

As with the accuracy scores, the mean time scores for the
normal group and for the palient group were compared to
detormine whether there ware any statistical differences.

As Lovine's test for equal variances was signlficart (P =
0,0000) in both the age groups Le. twenty to thirty-nine years
and forty to sixty-nine years, the variances could not be
assumed o be equal and the Welch Tast was used (Table
8.13).

TABLE 9.13 DIFFERENCES IN TIME SCORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS - F-G

AGE LEVINE'S TEST WELGH TEST

P VALUE VALUE
080 0,0000 00160 *
40463 O.ﬂﬂﬂﬁ 0,0005
70:70 . .

*P<005 “P<hOOt




9.5.4.

8.8.5.

As can be seen from Tzble 9.13 there was a greater
difference in the scores obtained by the older age groups
than that obtained by the younger age group.

Analysls Of Tests Executed By Patients

An analysis of the scores obtained by the patients showed the
following:-

a)

b)

c)

d)

in the twenty to thirty-nina year age group, of the seven patients
tested, only one patient performed above the 15,9 percentile.
Thus six patients could be sald to hava defective tigure~ground
perception,

Of the ten pationts tested in the forty to fifty-nine year ald group,
only two patients performed within normal range, thus sight
patlonts achleved scores which compared to the tenth parcentlle
or fower and were considered defective.

Cf the teh patienis in the sixty year old group, (wo had severe
prablems and the testing was discontinued after the first fow
ftars on which no score was obtained. Six of the patients
achieved scores within normal range. This was the only age
group in which two patients obtained the maximum score.

In the age group seventy to seventy-nine years, four of the six
patients were untsstabls, ona was dlacharged prior {0 completing
the test and one obtained a score well below normal imits. The
patients in this age group found this test extramely difficult.

Problems That May Be Diagnossd From Performance On The Figure-
Ground Test

a)

Laft neglect - this was obvious when tha patlent pointed fo only
these figures, letters, numbers and wards that ware on the right
of the multiple choica sheat (patient nine).
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b) Visual inattention - this wos seen when a patlent was unable to
focus his attention on all parts of the stimulug and thus neglected
to point out objects. This neglect occurred randomly and was not
restricted to ona part of the visual fisld (patlent numbar eightesn
and twenty-ong).

¢} Concentration - patient number twenty-three commented that
concentration was néeded for this test,

dy  Short term memory {perceptual memory) - Patient number fifteen
and twenty-cne had difficulty n rermembering which cues they
had already pointed out, therefore repasting the items.

a) Perseveration - Patient number thiy-thres pointed to each itetm
many times before being able to move on to the next item.

I As the test was consiructed to evaluate figure-ground abilliy, low
scores on the test Indicated a disturbance of this aspect of
perception.

8.6, |TEM ANALYSIS

g|811 ’

Difficulty index
The item diffisulty levels can be seen in Table 9.14,

From Table 9.14 it Is apparent that the Rems dealing with words (Le.
itams thirtaen to sixteen) were tha easlest In the test and should ba
placed first followed by the objects/designs and then the individual
letters arid num™ars.

The diffieully index for the respoitses obtained from the patient group
was alse calsulated and compared with the respohses obtalned in the
normal group {(eee Table 9.15).

The ditficulty index for the seventy to seventy-nine year okl patients
cauld not be calculated as only one pat <1 cornpléted the test, As san
he seen from Table ¥.15 only items une and two demonstrated ho
significant difference In the results obtained by the patient group and
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the normal group and therefora on this basls can be dropped from the
test.

TABLE 9.14 DIFFICULTY INDEX -F-G

FTEM DIFFICULTYp | DIFFICULTY DIFFIGLUTY p
20-49 YRS £0-68 YRS 70-70 YRS
1 objecls 0497 0.84 100
2 dealgng i 0548 0,83 090
3designs 087 0,81 0,80
4 designs 050 078 075
. 8§ dealgns 0.92 0,83 0,60
& d.ainlms T 082 o4 6,70
7 dgipns 0.93 .89 0.56
8 dotigns o7 .81 0,80
9 lottors 1.0 0,02 070
10 letiors 090 0.84 040
11 nurtbery 030 083 030
1;:1;&! A . D98 0.87 i . 1;00
"3 words 087 0,94 0.0
14 words 047 1,00 - 2R
16 words 0.7 1,00 0,80
18 words 0.6 007 0.88

9.6.2. ltem Discrimination

This Is the extent to which the ftem diseriminates between those
individuale who can do well on the test and those who can not. Two
ways of determining item discrimination were used.
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TABLE 9.15 _DIFFICULTY INDEX - PATIENT GROUP -F-G

ftsm No " DIFFICULTY p DIFFICULTY p
2048 YRS 5060 YRS

1 0,1 078

z 0,01 047

3 0.55* C on

4 ' 0,55+ 0,64

5 0,73 0,50«

8 0,73+ 038

7 064 0,50

§ 0,64 057

9 091 0.74
10 T e 0,28
" oas 04
1 ' 082 * orer
13 l ~ on B71*
" ] 084" 071
15 08! 04
® 0 pg7™e

‘PG "P<0O1 **P<0004

9.8,.21. Testing the Significance of the Difference between Two
Proportions

The respanses oblained by those notmal individuals whose
overall scores were In the upper 27% were compared with
those whose - .u98 were in the lower 27%. Table 9.18 gives
the result of Fisher's Exact test in making this cornparison for
the ages twenty to forty-nine years, fifty to sixty-nine years
and seventy to sevefity-nine years, A cut point of four was
used for this purpose, the maximum score per item being five.
Only half of the items i.e. items three, four, six, suven, elght,
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9.8.2.2

nine, eleven and fifteen discriminated between those who
could do the test and those who could nat.

TABLE 8.16 _ITEM DISCRIMINATION - F-G

(TEm 2049 YRS 50-69 YRS 7079 YRS
1 . | - .
2 . . Sy
3 0,1012 . 0,0476 ¢
4 . - 04708 IR
5 - 01012 04708 0.4444
. 6.1012 0,0204 * 00478 *
7 02258 0,000 - 0,0478 *
8 . 0,0470 " oae
: : _ — e
10 0,2280 0,205 0.4238
1 T oou4 = ot 02063
12 . . .
1 . . 0,444
T . . 1,000
BT - . 0,047
10 . . .

* Pa0,05 P00l PR

it was apparent that ltems thirteen to sixleen (l.e. the words)
had a very fow diseriminative level and conslderation should
be given to dropping ther from the final tast with the possible
retontion of kem fiftsen,

Carrelational Approach

This approach showed the relationship of the individuat
respunses to the total test score (Table 9.17),
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Using the correlational approach it appeared that all items
had statistically significant correlation values when ali the age
groups were cansidered, except for tems one, twelve and
siztean. When analysing the scorés obtained by the three
different age groups, it again appeared that items thirteen to
sixteen, as well as, item one could be excluded on the basis
of thelr pour ability to discriminate betwaen those who could
do well on the test and those who did poorly.

TABLE _ 9.17  BI-SERIAL ___CO-EFFICIENT _ OF
CORRELATION BETWEEN ITEM AND TOTAL SCORE -
EG

2049 YRS 5059 YRS

lHem Upper Lower rValue Upper | Lower rValua
% 7% 27% 27

0I5 | 080 . . .

@i m]
e
()

10 075 B 1.0 0,78 Q.45m

L 3 B

- - - 198 078 D.E

6 15 0.7 0,80 1.0 0.44 L

7 | 18 | ast | osew | 10 833 [ o8g™

g . =] . 1.0 0.1 0,Gare

10 10 081 | oS | 10 067 | ogae

1 10 050 | 072 | 10 | 033 | ogow
17| - . . . . .
13 . . . . N .
4 . . . . ] .
18 . . . . . .
16 . N . . .

* P <008 Hp<hht  tePe00M
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8.7,

TABLE 917 _ (Continued)

flom 7078 YRS
Upnet 27% Low 27% tValua

1 . B A

2 10 0,60 70
3 10 0,20 0.85%

4 10 0,20 085"
5 10 0,600 D70

6 10 020 ogE"

7 10 020 oA
8 10 020 a.85%

9 10 020 085"
10 080 640 043

" 00 020 0800
12. . .

13 10 ng o70m
14 10 0.80 0,50

16 10 0,20 0.89%
16 . . R

*PeQ08  “P<OOt P <0001

TEST RELIABILITY

8.7.1.

Split-Half Reliabfiity

This determined the internal consistency of a test with regards to
content sampling. The resultant co-efficient of correlation batween the
two halves of the test was r = 0,44 for tho age group twenty to forty-
ning, r= 0,62 for the age group fifty to sixty-ting years, r = 0,89 for the
age groups seventy to seventy-nine years with a mean of 0,75,

~191-




9'7.

TABLE 9.17 (Continued

ltar 70-78 YRS

Upper 27% Low 27% ¥ Value
1 - .
2 10 0,80 0,70
3 10 0,20 0,85
4 10 0,20 0,85
5 1,0 0,800 0,70%
8 10 0,20 0,857
7 10 0,20 0,85
8 0 0,20 0,65
9 10 0,20 0,85
10 0,80 0,40 0.43
11 0,80 0,20 0,60*
12 . . .
13 10 00 0,70%
14 1.0 0.0 .50
13 10 0,20 0,85
16 . . .

*PeO0E  PPR<001  ™rP<00M

TEST RELIABILITY

9.71.

Split-Half Rellabllity

This determined the internat consistency of a test with regards to
content sampling. The resultant co-efficlant of correlation between the
two halves of the test was r = 0,44 for the age group twenty to forty-
nine, r = 0,92 for the age group fifty to sixy-nine years, r = 0,89 for the
age groups seventy to seventy-nine years with a mean of 0,75.
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As in several of the other tests, the split-half rellability for the youriger
age group was conslderably lower than for the older age groups (see
Table 9.18).

8.7.2, KuderRiunardson Formula 20

in this method, the pass-fall score for each item was comparad with
the total test score. The resulting co-efficient of correlation was ¢ =
0,81 for the age group twenty to forty-nine years, r = 0,96 for the age
aroup fifty to sixty-nine years and r = 0,87 for the seventy to seventy-
nine year age group (Table 9.18).

All reliability co-sfficiants were found to be statistically slgrificant
However, as co-efficlents of 0,80 or above are traditionally 2 -
avidence of adequate test rellabifity, it sesmed that v.e fig. »
test was most reliable when testing the colder age groups.

JABLE 9.18 RELIABILITY CO-EFFICIENTS - F-G

AGE SPLIT-HALE KUDER-RICHARDSON
20-4% 044 081
5069 082 0,08 *
7078 0,89 0,87

“pagft "MPa00i

9.7.3. inter-Rater Reliabllity

The Frledman two-way analysls of varlance showed that there was no
statistical differanca hetwaen either the accuracy (P = 0,4168) or tims
(P = 0,5134) scores obtainad by the three examiners on each of six
individuals tested.

9,8. TeST VALIDITY

The foltawing types of validity were considerad:-
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0.8.2,

Cuntent Yalidity

Content validity was provided By the fifteen occupationat therapists
{population 1) who rated the test on a zero ta five scale according to
how well thay found tho test measured the ten V-P-M skills {Tabla
9.18). The therapists rated this test as o very much better than
avarage assessment of the percoptual skill of figure-ground. |t
seemaed, therefore, from the rosulls of the therapisis ratings, that other
perceptual skills did nat foature in {his particular test.

TABLE 9,19 CONTENT VALIDITY - F.G.

PERCEPTUAL SI0LL | MEAN RATING

Fom as mass 13
Quoroll eantour 0.0
Bub-Urity of ﬁom 04
: Porospiuat conglanty i3
u Figure groung apes
Dirsetionolity GE
Sposo roiotiong 14
Paatltion in spoco 1 oz T
Calour 00
Prosia ) Rol reaured

<+ 1 vary mch betior than avetogo gescgsmont

Construct Jalidity
9.8.21. Age Differontiation

In the case of the test of figure-ground ability, the test
discriminated between the perfarmance of three categories of
subjects Le. twanty to forly=ning year olds, fitty to sixty-niie
year alds and saventy to scventy-nine yaar olds, {he Figure.
Ground tast would, therefore, appenr to be a valid methoa of
differentinting age related changss.
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9823

Correlation with other tesiz in the Baltery

The highest correlation of the Figure-Ground test with other
tuste in the battery was with the Dol-Line test (r = 0.62). It
alse «ouelated with the Design Canstruction test (r = 0,58)
and the VM {r = 0,81). It was interesting to nole that other
tests that appeaied to noed figura-ground ability is. the
Space Relations test {r = 0,48) and the Pasition in Space test
{r = 0,42} had fairly low correlations with the Figure-Ground
test.

A factor analysis was carmied out on the tests in the V-P.M
Hattery to determine whether they containgd factors related to
aach other. The Figure-Ground tast loaded for bath Facter |
and Factor Il {soe Table 9.20). Thus the test appeared to
belohg to the cluster that may be sald to indicate different
forms of visual discrimination {l.e. Factor Il) as well as
differant spatial ¢oncepts (Factor [). As with the otiver tests no
marker variables were included, fharefora the results can not
be readily used for tha purpose of construct validity. 1t was
interesting to note that Siev ot al (1986) classified figure~
ground perception as part of & spatial syndroma.

Results of Tasting Patients

The tost was found to be senhsitive to decreased function in
patients at koth the younger {i.e. twenty to forty-nine) and the
clder age groups (ie. fifty to sixty-ning). It would seem
therefore to be a valid tool to avaluate perceptual function in
the adult C.V.A. patiant.

From the foregoing it would appear that the Figure-Ground
test is & valid means of differantiating aga related changes as
well as changses In V-P-M function n adults whe have
suffered a corchiro-vasgular aceident.
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JABLE 8.20 SORTED ROTATED FACTOR LOADINGS

:._F_:_G‘
TEST FAGTOR | FACTORA

Pogition in 8paco 0.50 0.0
Block Constrastion it 0.4 00

[ P#n-mla 0,73 0.0
VML 0,63 a4t

| DatLing 081 052
FigueGround 080 0,54
Bpaca ﬁamﬂnns 00 8.7
Ao 04 0,76
Stick Construetivn i 08 080
Oonign Conatruction 0.5 os
Parceptun] Constanay 037 177}

CONCLUSIONS
tn summary the follawlng has been found:-

R visual masking was used in this Figure-Ground test as it was felt that this
type of task was more appropriate to evaiuate the skill of visual figure ground
percaption than embedded figures. 1t is befleved that embedded figures
requira the use of the skill of space visualisation:

W the test was essy to administer and to score with the inter-rater reliabitity
being good;

& the test was vary sensitive to changes in functiot in tha normal individuais
and demonstrated changes in ability at a younger age than tha other fests in
the baitery,

® a3 in all the olher tests, the older parson took longer to complete the teat;
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w differences befween the performance of the normal group and that of the
patient group were demonstrated, therefore the test was sensitive to
percepfual dysfunclion as a result of a right sided C.V.A.;

M item analysis has shown that tha fest could be imiproved by dropping items
one, two and thirtesn to sixteen;

w relisbility co-efficients, aithiough low for the younger age group were well
within acceptable limits for the older group. However, in spite of the co-
efficients being low for ages twenty to forly-nine years they were still
statistically significant;

% [t was also shown that the test was a valid test of figure-ground perception,
The fact that the tast loads for both Factor | and Il seemed to Indicate that it
made a unique contribution to bath these factors, espacially as the factor
loadings were Just within the cut off point of 0,50, Correlations with other
tests in the battery ware not very high, the highest being with the Dot-Line
test r= 0,62, the Desiun Construction test r = 0,59, and the VM r= 0,51.

The fact that the ou.er tests in the battery that appeared to need some visual
distriminative abllity did not correlate highly with this test suggested that this
test measured a discrete skill. Becauss of this and the robust naturs of tive
itorns to be kept in the test, it is suggested that the Figure-Ground test be
rotained in the V-P-M Battery,
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CHAPTER 10

TESTS OF DIRECTIONALITY - THE ARROWS AND THE DOT-LINE
TESTS

10.4.  INTRODL GTION

Dirgstionality has been defined as "the abllity to perceive the directional location
of an object in ralation to the line of gravity and to transpose this concept into
one dimenslonal form on papet”. Directionality Is thus a space concept which
balongs to the subjective group of space or grasping space. Directionality in
this context has a line/pointing connotation and developmentally appears bafore
that of spatlal relations. It deals with the skills of up, down, towards and away

from.

As far as can be ascertained there are no tests specifically designed to
evaluate directionallty although this skill is discussed in the literatura dealing
with the treatment of perceptual problems in children, {(Kephart 1880, Banus
and Wills 1977, Frostig and Masiow 1973). The fiterature on adult perceptual

preblems mentions "sense of direction” (Benton 1879, Lezak 1983).

Tha Arrows test described in Chapter Four (4.6.8.) and Appendix 1 Section 2.8
is a motor free test. The DobLine test is to be found in Section 4.8.7. of
Chapter Four and Appendix 1 Section 2.7 is a motor snhanced test. Both tests

were complied to evaluate directionality.

102, REVIEW OF SIMILAR TESTS

10.2.1. Motor Fres Tasis

irn the standardised Road-Map Test of Directional Sense (Money
1976) the subject is required fo tell the examiner the direction takan
as the examiner draws & dotted pathway through a map of roadways

(Fig. 10.1). Norms up to 18 years only are avallable fer this test.
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FIGURE 10,1 ROAD MAP TESY OF DIRECTIONAL
SENSE (Money 1978)

FIGURE 10.2 DIRECTIONAL CRIENTATION TEST (Benton

1979)
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10.2.2.

FIGURE 10.3 _ THE MACQUARRIE_TEST O MECHANICAL
ABILITY - COPYING SUB-TEST {MacQuartie 1953)

Benton {(1979) described a test which requiraa .3z subject to identify
the directional orientation of iines. Single and double line stimuli
wera shown, followed by the presentation of a respense card on
which ths patient identified the line or lines that he had seen. {Flg.
10.2},

Motor Tests Of Directional Sense

There are several tests requiring the subjer aw lings between
dots. These ara part of tests designed to evalvate perceptual
function in childran 1.e, the Spalial Relations companent of the
Developmental Test of Visual Perceplion {Frostig 1886), Dennis
Visual Perceplion Scale (Dennis and Dennis 1889), the Design
Copylng component of the Southern Callfornia Sensory integration
Test (Ayras 1880a),

The Fret Repetition test (Grant 1969) Is a dot-to-dot test designed to
evaluate perceptual analysls In Hitarate workers only. This and the
“copylng" subdwst of the MacQuarrde Test for Mechanical Abllity
{MacQuarrie 1953} (Flg. 10.3) appaar to be the only dot-lo-dot tests
with normative date for adults. Both these tests are not generally
used with brain damaged subjects.

Goody and Reinhnld formulated a task which requlred the subject to
draw arrows peinting in different directions (Lezak 1983).

MMany of the stick construction tests discussed in Chapter Thirteen
can also be used to avalu ao thg ~oc oni of diractionality.
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10.3. REASONS FOR COMPILING NEW TESTS

10.3.1.

10.3.2,

The Arrows Test

The standardisad Road Map Test (Money 1676) demanded a verbal
rasponse ahd wes eliminated from the V-P-M Battety for this reason
as altsmpis ware made to fimit the verbal components as much as
possible doth in Instructions and in response. The Benton Test
(1979) in which the subject is expacted to [dentify the divectional
orlentation of a line was eliminated on account of the memory
componert. Thus a motor free test was required to evaluate
directional sense and the Arrows test was complled accordingly.

For the Arrows test the subject has to choose beiween two arrow
designs, the one that matches a design on the multiple cholce shest.

The Dot-Lire Test

Although several dot-to-dot tests exist, they have been constructed
for children and were thought to be too simple for adults,
Accordingly & new drawing test was constructed that Included
designs requiring the subject to estimate the direchon and placement
of his lines. For this test the subject has to copy a design In which
lines have been drawn belween dots,

10.4. RESULTS OF TESTING NORMAL [NBIVIDUALS

10.4.1.

Acouracy Scores -The Arrows Test

The means and standard deviations wera catculated for the normal
group as a whole (Table 10.1) and for each age group Individually
(Table 10.2),

TABLE 104 _MEAN AND SD OF ACCURACY SCORES - AR

n MAX SCORE MEAN | SO ~ RANGE

118 24 23,08 1,28 1624
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104.2,

TABLE 102  MEAN AND SD OF ACCURACY SCORES
FOR EACH AGE GROUP - AR

AGE n MEAN &D RANGE
2029 20 232 1,14 20-24
033 21 23,38 087 20-24
40448 19 3.1 088 2224
§0-50 19 . 2342 0.84 21;24
B0-68 19 2305 0,85 2224
70-79 a0 2230 220 1824

Although all means were very close, the Pearson Chl-square test
was used to determing the existence of any differences In tha mean
scores, a cubpeint of twenty-two being used. No significant
diffarances were found amongst the different age groups in the
performance of the normal individuals on the Arows test (Table
10.3).

Percentiles, however, were calculated for the age groups previously
mentloned {see Appendix 2 Section 2.6}

Agccuracy Scores - The Dot-Line Test

The means and standard deviations were caloulated for the normal
group as z whole (Tabls 10.4) and for each group individually (Table
10.5).

TABLE 10.3 _COWPARISON OF ACCURAGY SCORES - AR

Age | 2048 | 2039 | 4040 | 5080 | coe | 7ove | TOTAL

Less 250 95 | 318 108 M8 380 287
than 22

Gronter | 750 908 a4 .8 84 | B8 783

thon 22

Poiirgon Ghl-square Vilae = 6,887 P« 0,2202
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TABLE 104 MEAN AND S0 OF ACCURACY SCORES ~ D-L

f MAX SCORE MEAN sD RANGE

118 16 13.95 2,14 816

TABLE 10,5 MEAN AND SD _OF AGCURACY SCORES FOR
EACH AGE GROUP - D-L

AGE sD MEAN SD RANGE
wm | @ 43 163 1046
3048 21 1481 0.1 1346
4049 18 P Y™ 1146
8059 19 war e | 16
6060 19 13,68 236 18
7079 20 178 280 7416

There was a noticeable drop off in the mean of the aceuracy scores
from about sixty vears of age. To detsrmine whether these
differences were significant the Pearson Chil-square test was used
with a cut-point of fourteen (Table 10.8).

TABLE 10.6 COMPARISON OF ACCURACY SCORES-DL

| AGE 2028 | 3039 4048 5059 8§69 | Yr9 | TOTAL

Leng 450 333 3.6 aat | &78 80,0 483
Ihan 14

Groalor 880 66,7 66.4 878 { 421 200 81,7
ftan 14

Pearaon Chixsguare Value = 13,138 £ <0.06
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As significant differeinces occurred within the age groups constituting
the sample, further tests wers carried cut as foliows:-

a) The Pearson Chl-square Test demonstrated that thers were no
significant differances In the acouracy scores obtained by the
'ge groups twenty to fifty-nine years.

b) Fisher's Exact test showed that there were no significant
differences in the age groups sixty to seventy-nine years.

¢} The age groups twenty te fifty-nine years and sixly to seventy-
nine years were then combined and compared using Fisher's
Exact test. A highly significant difference was found between
thase age grotips, P <0,01 (see Table 10.7),

The overall grouping as previcusly discussed was used for the
calculation of pereantile ranks (s 2 Appendix 2} In keeping with other
tests In the battery,

TABLE 40.7 COMPARISON OF ACCURACY SCORES FOR
AGE GROUPS 20 .83 AND 60.79 YEARS . D.L

Flsher's Exact tosl # o 0,0017 P <0.0%

AGE 2058 8079 TOTAL
Losg than 14 340 88,2 48,3
Grentor than 14 820 20,8 87

Tlme Scores - The Arrows Test

The means and standard deviatlons were salculatad for the time
scoras for the group as a whale {see Table 10.8) and for each age
group (sea Table 10.9}.

TABLE 10.8 _MEAN AND 8D OF TIME SCORES - AR

MEAN/SECS

a0

RANGE

16

103,48

G212

43-3
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TABLE 10,9 MEAN AND SD OF TIME SCORES FOR EACH

AGE GROUP - AR

AGE B | MeANSECS s RANGE
2029 20 708 15,84 43424
3049 2 8024 2781 448
w048 19 893,70 2.2 4447
$0:50 19 ar.zt 26,19 36:148
60-69 18 124,60 2633 C maage
w8 | 174,25 7324 73367

Levine's test for oqual variance established that thers was a
significant difference in the varlances among the grouns (P = 0,0000)
and the Welch Test demonstrated that there was . significant
difference In the mean of the time scoras obtained by the different
groups (P = 0,0000). The separate variance t was, therefars, Jsed
with the Bonferroni corrastion for nwltiple comparisons, to establish
where the differences ware to be found (Table 10.10).
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TABLE 10.10 DIFFERENCES IN TINME SCORES - AR

AGE SEPARATE VARIANCE L
P VALUE I
20-2  $0-30 0,2108
20.20 40149 0,0673
2029 50-59 00415
20.20  60-B8 0.0000 **
20.29  70-79 5,0000 **
30-39  40-49 0.8572
30-33  50-58 D.4374
30-39  60-69 ' £,0001 **
-8 70-78 | 00000
40-49  50-59 0,680
40-49 6069 0,0002 *
4043 T0-79 10,3000
5050  60-89 0,0041 *
50-59  70-78 ' 00000
60-89  70.78 ' Ty

* P<006 ** P =001 P <0,001

The age groups ameng whish no statistical diiference occurred In the
scores were then grouped together and the analysls repeated as
above (Table 10.11).

The analysis revealed that, there were no differences In the scores
obtalined by the twenty to thirty-nine year Jlds and the forty te fifty-
nine yesr olds as well as the sikty to sixty-nine and seventy ta
seventy-nine year olds. However, these groups weare kept separate
for the compilation of parcentiles {(ses Appendix 2).
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TABLE 10.11 DIFFERENCES IN RE-GROUPED TIME SCORES

~ AR
AGE SEPARATE VARIANGE T

P VALUE

2039 40 0,0781

20.30  60-69 0,0000 ™

0.38 7079 0,6500

-3 e0-69 0,0002 =

40-49 7079 0,0000 *=

80-68  70-79 0,0120

il ok (X LI S R4

10.4.4. Time Scores - Dof-Line Test

The means and standard deviatioris were calculated for the time
scores for the group as & whole (Table 10.12) and for each age
graup (Tablse 10.13).

TABLE 10.42 MEAN AND SD OF TIME SCORES « D.l

T n MEANISEC SO RANGE

118 597,48 304,89 2872124

Levine's fest for equal varance established that there was a
significant difference in the variances among tha different age groups
(P = 0,0000) and the Welch test that there was a significant
differenca in the mean of the time scores (P = 0,0000). The
separate varfance t was, therefore, used with the Bonferroni
carrection for multiple comparlsons to establish where the
differences were to be found (Table 10.14).
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10.4.4,

TABLE 10.11 DIFFERENCES IN RE-GROUPED TIME SCORES

~ AR
AGE SEPARATE VARIANCE T
PVALLE

20.39  40-58 0,0701
26.38  60-69 0,0000 **
-39  70-79 0,0000
40-60  80-A9 0,0002 **
40.48 70-78 0,0000 ™
B0-80  70-79 0,0120

w R0t P<0,001

Time Scores - Dul-Line Test

The means and standard deviations wete calculated for the time
scores for the group as a whole (Table 10.12) and for each age
group (Table 10.13).

TABLE 1042 MEAN AND SD OF TIME SCORES - D-l

n

MEAN/SEC

s

RANGE

118

617,48

304,89

20872124

Levine's test for equal variance established that there was a
slgnificant difference In the variances among the different age groups
(P = 0,0000) and the Welch test that thers was a significant
difference In the mean of the time scores (P = 0,0000).
separate varance t was, therefore, used with the Bonferronl
correction for multiple comparisons to establish where the

differences wera to be found (Table 10.14).
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10.4.5.

TABLE 1013 MEAN AND SD OF TIME SCORES FOR
EACH AGE GROUP . D.L

AGE n | MEAN S0 RANGE
20.29 20 436,60 127,48 287767
30-39 21 47824 10145 289.669
4049 18 550,26 70,84 417716
5060 19 517,10 P 327988
8080 19 §99,68 283,11 34712680
T0-78 20 017,06 473,04 414-2424

The results indicated that the test scores could be combined as
previously described. Table 10,15 gives the results of the anawysis of
the re-grouped scores.

The percsntiles were compiled as previously explained (sse
Appendix 2.

Discussion Of The Results Of Testing Normal Indlviduals

The motor free test for directionality lL.e. the Arrows test demon-
strated ne age related changes and thus was comparable to the two
other tests that use a simllar process of matehing test cards to the
answer on a multiple cholce sheet L.e. the Colour Matching test and
the Form Matching test. Unfortunately there were no other adult
tests with which to compare thess restits.
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TABLE 10.14 DIFFERENCES IN TIME SCORES » D-L

AGE SEPARATE VARIANGE t
P VALUE
20-29 30-39 0,2662
20~29 40 - 49 00010 *
20-25  50.59 00744
20-20  80-60 0,0002 *
20.20  70-79 0,0000 **
30-39 40- 49 0,0077
0.3 60-50 0,3380
2.3 60-80 0,0008 *
0.3 70-79 0,0001 **
40-49  50-59 02763
s0-42  60-65 | 0,0210
4049 7679 0,0004 *
50-59  60-6D | 0,008¢
5059  70-79 0,0002 *
80-89  70-79 | 00123

*P<D08 *P<0,01 P <0001

In the Dot-Line test which required a motor output, the decreased
abillty to perform the test occurrad at approximately sixty vears of
age, as In the test of Visual Motor Integration (VMI), the other
drawing test In the battery, Just as the drawings completed by the
elderly individuals on the VM| tended to look like those of & patlent
with & right hemisphere lesion, so did the tests of the elderly on the
Dot-Line test. Neglecting part of the design (Figure 104} linking
incortect dots so that the lines did not go in the comect diraction
{Figure 10.5), spatial misplacement of dots and lines (Figures 10.8,
and 10.7) could be seen.
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TABLE 10.15 DIFFERENCES IN RE-GROUPED TIME
SCORES -D-L.

AGE SEPARATE VARIANCE t
P VALUE
2.3 40-5 0,0030 *
0.3  60-89 00003 **
26-3  70-79 0,0000 *~
-5  60-60 00083
-5 70-79 00002 **
60-89  70-79 00123

* P<0,06 “p=<0M  *P <0,0001

it may, therefore, be infarred that the Dof-Line test is an adequate
measure of age related changes in perceptual function. However,
the Arrows test is not. In the case of the Dot-Line test hypothesis | is
rejected but in the case of the Arrows test, it is retained.

10,5, RESULTS OF TESTING PATIENTS

10.5.1,

Accuracy Scores - The Arrows Test

The mean and standard deviation were calculated for all age groups
together as no statistical difference was found in the different age
groups for the normal subjects (Table 10.16). Only twenty-four
patients were Included In the analysls as four patients were
discharged prior to the completion of the test and five were found to
be unahle to do the test. Four in this latter category were In the
sevanty to seventy-nine year age group.
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EIGURE 104 NEGLECTING PART OF DESIGN-NORMAL &8
YEAR OLD SUBJECT
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FIGURE 0.5  LINKING INCORRECT DOTS - NORMAL 72
YEAR OLD SUBJEGT
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FIGURE 106 _SPATIAL MISPLACEMENT OF LINES
AND DOTS-NORMAL 72 YEAR OLD SUBJECT
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FIGURE 10.7 SPATIAL MIS® ACEMENT OF _LINES -
NORMAL 72 YEAR OLD SUBJEGT




10.5.2,

10.6.3.

TABLE 10.16

MEAN ANU SD FOR ACCURACY SCORES
FOR PATIENTS - AR

AGE

MEAN

S0

20-79

24

20,28

4,25

RANGE

e o 0]

9-24

Accuracy Scores - The Dot-Line Test

The means and standard deviations of the accuracy scores wers
calculated for the age groups among which no statistical difference
ovcurred In the scores obtained by the normal subjecis le. the
fwenty to fifty-nlre year olds and sixty to seventy-nine year olds
(Table 10.17). in the age group twanty to fifty-nine yesrs one patient
was unable to do the test and in the sixty to seventy-nine year group,
one patient was discharged prior to completing the test, In this group
testing was discontinued in two cases due to the patients obvious
inabllity to do the tasks and one patient was unable to be tested at
alk.

TABLE 10.17

MEAN AND SD FOR ACCURACY SCORES

FOR PATIENTS - D-L

MEAN/SEGS

AGE n sD RANGE
20-59 16 10,88 3,28 §-16
6079 12 80 4,33 1-16

Time Scores - The Arrows Test

The means and standard deviations were calculated for the age
groups among which no statistical difference was found In the norma!
group l.e. twenty to fifty-nine years and sixty to seventy-nine years
(Tabls 10.18).
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10.5.4.

10.5.5.

TABLE 10.18

PATIENTS - AR

MEAN AND SD FOR

TIME_SCORES FOR

AGE n MEANISECS SD RANGE
20-58 15 228,00 145,10 86 - 5B3
61-79 9 383,22 284.8 98 -947

Time Scores - The Dot-Line Test

The means and standard deviations were

year olds {see Table 10.19).

calculated for the age
groups among whicti no statistical difference was found in the normal
group i.e, the twenty to thirty-nina year olds and forty to sixty-nine

The standard deviation was not

calculated for the age group seventy to seventy-nine years as there
were only two subjects in this group who completed the test.

TABLE 10.19

PATIENTS - DL

3

MEAN AND SD_FOR TIME SCORES FOR

AGE n MEAN/SECS s ] RANGE
20- 35 7 878,71 388,74 4151424
40 -69 18 BS‘i.SG 402,87 385-2120
7a-19 2 1355,00 - q67-1743

Comparlson Between Patlents and Normal Subjects

10.8.5.1.

Accuracy Scores - The Arrows Test

Comparisons were made between the patients and the
narmal subjects according to the dlfferences found in the
normal age groups i.e. twenty to seventy-nine years. As
Levine's test for variances between the two groups was
sighificant { P= 0,0000), the Welch Test wias used to test
for significant differences between the normal and the
patient group (Table 10,20},
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10,6.8.2,

TABLE 10.20 DIFFERENCSS IN ACCURACY
SCORES OBTAINED 5Y NORMAL SUBJECTS AND

PATIENTS - AR

AGE LEVINE'S TEST WELCH TEST
PVALUE P VALUE
2078 0,000 00040

“* P<0,01

As can be seen there was a significam difference between
the peiformance of the normal group of Individuals ad the
patiant group on the Arrows test (P<0,01).

TABLE 1021 DIFFERENCES IN ACCURACY
SCORES OBTAINED BY NORMAL SUBJECTS AND

PATIENTS - D

AGE ' LEVINE'S TEST WELCH TEST
P VALUE P VALUE
20450 . 0,0000 ™ 20004 *
60-78 . 0,0489 + 00153 *

VPeNOE P <0001
Accuracy Scores - Dot-Line Test

Comparlsons between the narmal group of Individusls and
the patient group were made using the stalistical
procedures described above but with the ages divided as
per the differences In performanss found [ the nomal
group le. twenty to fifty-ning years and sixty to seventy-
nine years (Tabkle 10.21}.

As can ba seen from Table 10.21 the differences In the
sooreés obtained by the normal and the patient groups In
the younger ages, show a greater significant difference
than those in the older age group. This could be due to
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10.5.6.3.

10.5.5.4,

the poor performance of the older normal individuals on
the test.

Time Scaores - The Arrows Test

The: comparisons were macle in the age groups ameng
which no statistical difference was found in the times taken
by the notmal group to complate the test (Table 10.22). As
can be seen there was a stafistical differance In thie time
taken by the patients when compared to the normal group.

TABLE 10,22 DIFFERENCES IN TIME SCORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS
- AR

AGE LEVINE'S TEST WELSH TEST
P VALUE PVALUE
20 -59 00000 0,005 **
60~78 0,0000 0,0614 *
tPefgs PO

Time Scores « The Dot-Line Test

A comparison of the ime acores were made as descrlbed
in section 10.5.5.2 {see Table 10.23).

TABLE 10.23 _ DIFFERENCES IN TIME SCORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS

= DL

AGE LEVING'S TEST WELCH TEST
P VALUE P VALUE
20-39 0,0000 0,0283 *
4.8 00010 0,032
70«79 yoars . -

P08 P a0l
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10.5.8.

The scores abtalned by the narmal Individuals and those
obtained by the patlents in the seventy year old group were
not compared, due to the small number of patlents in this
group.

Analysis Of Tests Executed By Patients

In the analysis of the percentlle equivalent scores obtained by the
patients the following was found:

10.5.8.1. The Arrows Test

a)

b)

¢}

d)

Of the seven patlents tested in the twanty to thirly-
nine year old group, four obtalned & s¢ore above the
fiftesnth percentile and one was discharged. Two
patients appeared to have a problem with the
dirgctional skllls needed In this tost as they scorad
below the fifteenth percentile cut off fwr normal
funation,

Of the ten patlents in the forty to fifty-nine year old
group, five scored above the fifteenth percentila, one
was discharged, four were thought to have problems
as their scores fell below the fiftesnth percentile.

In the sixty-nine year old group, five patients
received scores that could be considerad within
normal range, three récalved scores that were below
the fifteenth percentile and therefore were
considered to have a diractional problem. One was
untestable on this test and one was discharged prior
to complsting the tast.

Of the six patlents in the seventy to seventy-nine
vaar cld grotip, four wera untestable, one recaivad a
score helow tha fifieenth percentlle and ohe was
discharged prior to completing the test.
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10.6.6.2. The Dot-Line Test

a)

b)

c)

d)

In the twenty to thirty-nine year old group all of the
seven patients failed fo obfain a score above the
fifteenth percentile.

Of the ten patlents in the forty to fifty-nine age group
five patients scored below the fifleenth percentile
and one was discharged prior to testing.

In the sixty fo sixty-hine year old group, the sl
patlents who completed the test obtalned scores
below the fifteenth percentile.

In the seventy to sevenly-nine year group of slx
patlents, only two patlents were able to be tested. Of
thase, one performed below the fifieenth percentile.
The patient that parformad within normal Emits was
discharged prior to completing the test,

it is clear from the above that the patients found the
drawing test more difficult than the motor-free Arrows test.

10.5.7. Problems That May Ba Diagnosed From Performanca On The
Arrows Test And The Det-Line Test

10.5.7.1. The Arrows Test

a)

Left Neglect of the Visual Fleld

This problem may be dlagnosed In a test of this
nature if the patient selects exclusively responses
from the right side of the response sheet and only
selects the stimulus cards placed on the right side
(patients fiftean and twenty-seven).
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b)

¢

Directionality

The test was specifically constructed to evaluate this
problem. Directional confusion with the arrows was
observed In patlent fifteen, This diagnosis was
conflrmed with his resulfs on the VM! and the Dof-
Line test (sae Appendix 3}, Several patients twisted
the stimulvs cards around in an atiempt to fit the
direc*on o the arrows to an Incorrect salsction on
the response sheet, (patients filteen and twenty-
savah).

Visual Discrimination

Poar visual discriminative ability or simultanagnosia
coulld be diagnosed from the response of patient
sixteen who stated thet he could not see parls of the
response sheet There was also a patient who
demonstrated no pattem in his Incorrect cholces as
they were from both sldes of the response shest
{patlent fifteen}, This could have been due to
simultanagnosia,

10.58.7.2. The Dot-Line Test

a)

Directlonality

The Dot-Line test was designed to evaluate this skill,
A problem in directional orlentation may be abserved
in the designs completed by patient number three
{see Figure 10.8). Bacause the dots in the test act
as a guide, it became clear to the candidate that the
Dot-Line test Is also of value in evaluating perceptual
problems other than directionality. ltems in the VMI
tost (see 6.55.2) seemed mora successful at
discerning directional confusions In a motar fest,
howaver, each item of the VMI should be schutinised
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b)

c)

to provide information on directional problems as the
score will not necessarily reflect the problem.

Spatlal Relations

Frostig (1956) called her dot-to-dot test a test of
spatial relations as the subject is required to evaluate
the relationship of the line to the various dots and to
reproduce this relationship. The same skill is
needed in lems one to eight of the dot-line test.

Spatial relationship problems such as neglact of part
of the design was observed in patient number two
{Flgure 10.9), howave~ this negloct could also have
been the resull poor concentration ar
simultanagnesia. Drawing in additional lines onto the
design {(patient number ninetesn, Figure 10.10),
could be spatial In nature or the result of impulsivity.

Using the model as part of the deslgn as seen in
patient number nine (Figure 10.11) Is said to be 4
good [ndication of a spatial prablem {Critchley 1953).
From the above, it appeared that spatlat relationship
problems should be verfied by the patients'
performance in other tests,

Space Visualisation

ltems nine to sixtesn of the Dot-Line test could
ovaluate space visuallsatfon in conjunstion with
motor planning as tha guldeling grid for the patlent to
complete his design has a different number of dots
from that of the model, Problems in this area were
observed in the test completed by patisnt number
twenty (Figure 10.12), In this case the dots were
restructured to meoet the patlent's concept of the
design. Problems with spatial Judgement were seen
in patient number six (Flgute 10,13). Rotation of the
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design was observed in the {est completed by patient
number seven (Figure 10,14).

d) Visual Neglect

The drawing of patient nine demenstrated neglect of
the left visual field (Figure 10.15). Neglecting to
draw part of the deslgn was commonly seen in the
designs reproduced by the pafient group. Patient
number two, neglected parts of the design (Figure

o 10.16). This could Indicate a simultanagnosia as the
problem was not linked to the loss of the left visual
field anly and included incorrect linking of lines.
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FIGURE 10.8 DIRECTIONAL CONFUSION (PATIENT NO. 3)
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FIGURE 10.8 _ NEGLECT OF PART OF DESIGN
(PATIENT NO. 2)

«223-




FIGURE 10,10 _DRAWING IN ADDITIONAL LINES (PATIENT
NO._18)
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FIGURE 1041 USING_MODEL AS PART OF DESIGN
(PATIENT NO. 8)
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FIGURE 10.12 DOTS MISPLACED (PATIENT NO. 12
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FIGURE 10.13 PROBLEM WITH SPACE JUDGEMENT
{PATIENT NO. §)

- 227 -



FIGURE 1014 _SPATIAL ROTATION (PATIENT NO.7)
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FIGURE 10.15 _LEFT NEGLECT (PATIENT NO.8)
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FIGURE 1046 _ NEGLECT OF PART O DESIGN
(PATIENT 2}
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FIGURE 10.17 _INABILITY TO DRAW (PATIENT NO.27)
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FIGURE 10.48 __SPATIAL PROBLEMS AND PERSEVERATION
ATIENT NO. 9
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FIGURE 40.19 _ WAVY LINES (PATIENT NO. 19)
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10.6.

a) Apraxia

Some of the indications of a drawing apraxia could
be seen in the drawings of the patients: rarging from
tha almost complete Inability to draw (patient number
twenty-seven, Flgure 10.17) to the perseveration and
severe spatial problems of patisnt number nine
{Figure 10.18), The mild problems of left spatial
neglect and drawing with wavy lines seen In patient
number sixteen (Figure 10.19) could also be
symptoms of a mild drawing apraxia.

ITEM ANALYSIS

10.8.1.

Diffieulty Index

The difficulty Index was calculated using tha responses from the
normal group of individuala In the age greups among which no
statistical difference was fourid for the accuracy scores. In respact of
the Arrows test - all age groups ware combined (Table 10.24} and for
the Dot-Line test, the ages between twenty to fifty-nine years and
sixty to seventy-nine years wei@ used for the calculations (see Table
10.24).

fteme 1-6 of the Arrows test wera not racorded in Table 10.24 ag
they were not administered to tha normal group. These simple
items ware construcied for patients who found itemns seven to twenty-
four too diffioult, 1t was found unnecessary to administer these items
to the normal group but as they were included in the overall score,
gach individual was credited with an additional six points. AM the
itoms of the test demonstrated a high difficulty p and were therefore
fairly easy for normal subjects.
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TABLE 10.24 DIFFICULTY_INDEX - AR

ITEM DIFFICULTY p ITEN NO DIFFICULTY p

7 058 16 0.97

8 0,98 17 0.9

8 0,94 18 0,98
10 : 0,28 | 19 Q.77
i 057 40 0.67
12 0.88 21 0,85
13 0,58 22 1.0
14 6.87 23 88
15 0,98 24 0,95

In the Dot-Line test the difficulty index was complled for the differant
age clusters, Tha first seven items of tha Dot-Line test are extremely
easy. Howaver item eight is the most difficult item in the test, This
Indicated that more complicated designs would be more likely to
reveal perceptual problems. The items which contaln nioré dots in
the respense item than in the model (items nlne to twelve) are
marginally less difficult than those that contaln iess dots (items
thirteen to sixteen).

The difficulty Index for the responses abtained from the patient graup
was also calculated (Tables 10,28 for the Arrows test and 10,27 for
the Daol.Line_test), The Pearson Chi-square Test was used ta
caloulate whether there was a sististival differance hetween the
hormal and the patient group in the responses obtalned on each
e, The probability lsvels glven In the tables, therefors, refer to the
probable differences between the patients and the normal individuals
oh sach item of this test.
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TABLE 10.25 IFFICULTY (NDEX - D.L

ITEM DIFFICULTY p DIFFICULTY p

20+45 YRS 0-79YRS
1 1,00 1,00
2 1,00 .97
3 1,00 1,00
4 098 0.2
5 o0 0.7
8 100 1.0
7 1,00 0.5
8 072 0,34
9 T om Y
10 . 0rr . g0
1 088 0,63
12 089 078
13 0,86 o
14 om0 08t
18 o7 0,63
18 ' 088 0,68

Those items that revealed ho statistical difference between the
perfermance of patients and that of normal individuals should be
sliminated from eny future version of the Atrows test i.e. items nins,
sleven, twelve, saventeen, ninetesn and twanty-ohe., The first six
Items wiich wera used for patients anly can also bs eliminated as the
diffleulty p for these items was 1,00, Oniy cne patient neaded to be
tasted with these items (patient number two). The Arrows test couid,
therefare, be reduced to twelve itams.
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TABLE 10.26 DIFFICULTY INDEX - PATIENT GROUP - AR

ITEM DIFFICULTY p ITEM DIFFICULTY

20-TOYRS 20- 79 YRS

7 0,78 16 083 *

& 087 17 0,88

8 0.88 18 0,67

19 0.87 19 0.7

1 0,92 20 0,71 -

12 1,00 21 0,88

13 023 ™ 22 0,88 =

;14 08 23 078

15 Q.75 - 24 0.7t ™

P05 Pl P 20,004

It is interesting to note that, atthouahb item elght In the Dot-Line test Is
tha most diffiouilt item on the *a wag no statistical difference
hetwaen the performance of the normal older parson and that of the
patients on that item {see Table 10.26). Itis also apparent that items
three to eight, although easy for normal individuals, are stlll valuable
in determining perceptual problems. As thers was no difference
balwean the performance of the patient group and that of the normal
group on items one, two and thirteen thay should be eliminated from
fhe Datline fest. The remaining ftems should be re-ordered
according to their diffloulty levals.
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10.6.2,

TABLE 10.27 DIFFICULTY INDEX - PATIENT GROUP -D-L

ITEM DIFFICULTY p DIFFICULTY p
20-59 YRS B0-79 YRS
1 1,00 1,00
2 1,00 D83
3 0,88 0,83 =
4 0,82 * 087 *
5 094 * 075*
8 0,88 = 0,83 *
? 04 * 0,84
8 031 = 0,25
] 0,81 0,88 =
10 D4 0,33
11 0,50 "* 6,33
12 04 4 0,50 ¢
13 88 A2
14 g1 A7 =
15 38 33
18 g w X I
* P <005 = p<n,001

Itetn Discrimination

This is the extent to which an item disctiminates between individusats
who do wall on the test and those who do not,

Two ways of

determining t. discrin’ tory laval of each item were used.

10.6.2.1. Testing the Difference between Two Proportions

The responses obtalned by those Individuals whose overall
score was in the upper 27% of answers were ¢ mpared
with those In the lowest 27%. Fisher's Exact test wus used

to make the comparison,
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10.6.2.2,

The analysis was carried out on the Arrows test although
the high diffieulty p of the items indicated that it was
doubtful that the test items would discriminate bstween
individuals wha did well on the test and those who did not
and only items ten (P <0,001), ninetesn (F <0,001) and
twenty-one (P <0,05) proved to be discriminatory.

The discriminatory leveis for the items of the Dot-Line test
ara shown in Table 10.28.

It would appear that items eight to sixtean discriminate
between the subjects who do well on the Dot-Line test and
those who do not and shotld, therefore, be retained In the
final test format.

TABLE 10.28 ITEM DISCRIMINATION - D-L

ITEM 2069 YEARS 80:79 YEARS
) -7 " . »
8 . 0,081
8 0,008 ** 0,0000
10 0,0000 ** )
1 . 0.0007 **
12 . 0,0887
13 . 0.0001
14 "0,J000 00573
‘iﬁ 0,q002 «* | 0,0001
m 0,0013 * 0.0007 ™

"P<05 P01 MP<00mM

The Correlational Approach

This approach {o item discrimination reflects the
relationships of the [ndividual resporses to the total test
score. As the difficulty p was found fo be high for most of
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the items of the Arrow tost, with only three items being
found to be discriminatery in testing the difference between
the two proportions, the correlational approach was not
used with this test,

The analysis of the itlems on the Arrows test showead that it
was not a very difficult test for normal individuals,
Although items nineteen and twenty-cne  did nof
diseriminiate  belwean the performance of normal
indivicuals and patisnts, they were among the three jtems
that diserdminated batween the normal individuals who did
well on the test and those who did not. There was no
satisfactory explanation for this. As i would be useful to
shorteni the test only the foliowing Hems should be
includad:  geven, elght, ten, thirteen, fourtean, fifteen,
shdeen, eightean, twenty, fwenty-two, twenty-three and
tweanty-four.

The results of the corslational approach to item
discrimination on the Det-Line test arg seen in Table 10.28.
ltems one io sevah did not discriminate at afi as the
difficulty p was high, nor did items nine, eleven and thirftean
for the younger age group, and item nine for the clder age
group. Al other ftems u.owsd highly significant
correlations of the item scora with the total test score:

The analysis of tie itams of the Dot:Line {est indicatod that
the items in the test in which the number of guideling dots
present in the test figure wete different to those in the
model (le. items ninetoen to sixteen) were the more
successful at discriminating performance and therefore
should be retained in the final test form. This test should
tharefore consist of eight ftlems only.
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TABLE _10.29 Bl-SERIAL _ CO-EFEICIENT OF
CORRELATION __BETWEEN ITEM _AND TOTAL

SCORE -~ DL
M egvne 0079 YRS

mew | upPER | wower | evawue | ueeee | rower | rvawe

| ws DT 2
W, i
¢
s e a8 | ore | om 000 08t
10 10 024 ot 10 000 sy
1 " . . 1.0 0.20 L1
12 10 209 051 1w | o6o DT
w ] - . . 10 0.0 Lo
1# 10 030 ore™ | oo | o4 0B
15 10 049 ey | 40 210 100w
® 18 087 Py 10 020 e
= p 200N

10.7. TEST RELIABILITY

10.7.1.

10.7.2.

Split-Half Rellability

The co-efficlent of correlation between the two halves of the test for
all ages combined for the Arrows test was r = 0,51, In evaluating the
split-haif reliability for each age group in the Dot-Line test there was
& low degree of correlation hetween tha two halves of the test for the
age groups twenty to fifty-nine years {r = 0,37) and a high degree of
correlation between the two halves for the age group sixty to
seventy-nine years (r = 0,83) (see Tabls 10.30).

Kuder-Rishardson Formula 20

In this mathod the pass fail score of each item was compsrad with
the total {est score. The Kuder-Richardson Formuia 20 correlation
for the items of the Arrows test (all age groups combined) was
r=0,40.
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0.8,

The co-efficient of correlation for the younger age group for the Dot
Line test i.g. the twenty to fifly-nine year olds was again lower (r «
0.48) than that for the clder oge group Le. the sixty to seventy-nine
years {r = 0,80).

A summary of the reliability co-efficients can be found in Table 10.30.

TABLE 10.30 RELIABILITY QO-EFFICIENTS - AR & Dl

TEST _ AGE SPLIT-HALF KRUDER-RICHARDSON
Arrows 20-78 0,51 =+ .40 =
2050 i Qare 0,48 ¢
Det-Lline 670 0..33 i 080 #+

"*Pafft P <D.00M

The co-efficlent of correlation, although low for the Arrows test
showed statislical significance at P <0,001. The Dot-line test proved
to be most reliable for the older age group although all relationships
were significant. Reliability co-efficlents of r = 0,80 and above are
traditionally accepled as evidance of adequate test rellablity,
therefore, reliabilittes of ¢ = 0,37 and r = 0,48, although statistically
significant do not represent adequate internal conslstency for the
test.

107.8.  inter-Ratar Reliakility
The Friedman two-way analysls of varlance showed that there was
no statistical differance between elther the. accuracy (P=0,8828
Arrows test, P=0,7470 Dobtling tast) or time scores (P=0,8465
Arrows test and P=0,1148 Dot-Line test) oblaied by three
examiners on each of six Individuals tested. Both tests could,
therefore, be sald to have Inter-rater reliability.

TEST VALIDITY

Two types of valldity are discussed:«
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10.81.

Content Validity

Content validity was provided by fifteen occupational therapists
{group one) who rated the content of the tests, according to the
definitions given, on a 0-5 scale (ser Table 10.31).

As can be seen from Table 10.31 the Arrows test was assessed to
be a very much better than average measure of directionality, The
Dot-Line test scored slightly higher on spatial relations than i did on
directionality. The candidate I1s of the opinion that the label of spatlal
refations that Frostly (1566) attached to a similar test could have
influenced the ratings given by the therapists who were all familiar
with the Davelopmental Test of Visual Perception (Frostlg 1868),

However, it was felt that both tests were adequate measures of the
skill that they ware designed to measure. As one reguires motor
planning and the other doas not, the rasults of performance on both
tests can ba compared in order to make a more accurate diagnosta.

TABLE 10.31 CONTENT VALIDITY - AR AND D-L

PERCEPTUAL SKILL ARROWS DOT-LINE
Mazan Ratinp Mzan Rating
Feem o8 Mass 6.8 or
Quarall Contour 070 21
Sul-Unia of Fam: 0.8 10
Percoptual Constorney . 1.0 o
Diiroelionnliy aawm 4
Space Relations 20 a7
. Position In Space 1.70 08
FiguroGrouid . 17 23
Calgut 6.0 00
Proxia nat requirad sasontial

* g baller than averaga nssasamant 5% o vaty much batter than dvarnga nssessmant
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10.8.2.

Construct Validity

Three ftypes of construct validily were considered is. age
differentiation, correlation with other tests in the baftery and the
refationship of score to diagnosis in the analysis of patient results.

10.8.2.1.

10.8.2.2,

Age Differentiation

Discussion already presented Indicated that some
perceptual skills deteriorate with age, Some tests are
sensitive to this age differential and others are net. In the
casé of the directional tests only the Dot-Line test showed
a decrease in the ability to do the test from approximataly
sixty years of age, The Arrows test is therefore not a valid
measura of age related changes whereas the Dot-Line fest
s & valid means of measuring these changes.

Corralation with Other Tests in the Battery

As can bae seen from Table 10,32 thess two directional
tests have a falrly low catrelation with each other. This
may be due to the motor component in the Dot-Line test,
The highest corralation of the Amows test Is with the Space
Relatlons test (r = 0,48).

Tha Dot-Line test correlated raost highly with the VMI test
{r = 0,71) as well as with the Design Construgtion I test

{r = 0,63) the Stick Construction Il (r = 0,51) and the
Position in Sy.ace test {r = 0,49). In fact I correlated witn
ali the tests that measure space concepls, having a
greater correlation with thase fests that required a motor
outpit than thosa that did not.

Further analysis was carried out on the tests In the battery
to determine whether the tests had roleted fastors. The
Arrows test had a high loading for E.tar Il (0,75} &nd no
loading for Factor | or I, As previnusly discussed, Factor
Il appeared to be ong of figure-pround and visual
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10.8.2.3.

discriminative ability, it seemed that, in spite of the
theraplsts rating, the Arrow test might be primarily a test of
figure-ground ability containing elements of directional
sense.

TABLE 10.32 CORRELATION WITH OTHER TESTS
IN THE BATTERY -AR AND D-L

TEST ARROWSTEST | DOT-UNETEST
Part whole .25 053
Flgure ground 03 o452
Parceptuat Constancy 0,3.1 0.48
DotLitg 036 .
Arrow . 0,35
Spaca refationg 0,48 044
Poslton In spoce 0,28 048
Bluck Sonstrustion 1 0.2 048
Black C®tmman h _ 9.6 038
:::eu Loasluction t 6.14 081
ek Cansiruction i 0ar 083
Dosign Gonstruciion 032 1 s
Colour 0,80 0,07
vl 027 oM

The Dat-Line test has a loading for Factor | (0.60), and
Factor Il (0,52). Factor | appeared to be a spatiat factor,
maasuring in particular space visuallsation. Thus the Dot
Line lest appeared to have measures of spatal abllity and
figure-ground ability,

Results of Testing Patients

A statistical difference was found between the scares of
patients and normal subjects in both the Arrows (P <0,01)
and the Dot-Line tests {twenty to fifty-nine years P <0,001
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and sbdy to seventy-nine years P <0,05). [t would seem
therefare that both tests are valid measures of V-P-M
dysfunction in the adult C.V.A. patient.

10.8. CONCLUSIONS

In surmmary the following was found on the Arrows test:-

o The tast was one of the more difficult to administer as pufting the two test
cards simultaneously in the right place raguired dexterity on the part of the
examiner. Nevertheless the test did show inter-rater reliability;

m The Arrows test was not sensitive fo age related changes although it did
demanstrate dysfunction In the C.V.A. patient;

# it was similar to other tests, as it took longer for the older parson to
complete;

B |tam analysls demonstrated that the items were relatively sasy, In splte of
this wre was a difference batwasn the normal group and the pafients on
most items. Excluding the first six extremely easy lkems from the testing of
the normal group and using it in the test of ohly one patient {patient number
two) may have affected the analysis;

m Rellability co-efficlents although statistically signifisant were very low;

1 Allhough the content of the test was validated by the therepists as testing
directional concepis ifs highast correlation was with the Spatial Relatlons
test. 1t did not correlate well with tha other test of directional sense Le, the
Dot-Line test which may have been due to the motor compenent of the latter;

8 The tost loaded for Factor Ii which seemed to be & figLre-groundivisual
discrimination factor, As directionality is part of the space construst, this
[oading seemed to Indlcate that the test was inappropriate for the skill that it
was constructed to measure, and that the future version of the test should
eliminate the figure-ground component;
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m The test did not prove ta be paricularly useful in the diagnosts of percaptusl
problems that could not be adequately diagnosed by other tests in the
hattery other than that of visual discrimination.

In vigw of the above, it 18 racommended that the Arrows test be altered to
sliminate or decrease the flgurs-ground component.  This could be done by
changing the multiple ¢holee sheet so that only two alternatives are offered af a
time.

The following was found on the Dot-Line test:-

m The test was sasy to administer and to score with good Inter-rater reliability;

® The test was sensitive to changes In funstion In the nommal persoi with
increasing age;

B The older person toak longer to complete the test;

# Differences between the normal group and the patlent group were
demonstrated. However, in the age group sixty to seventy-nine years, six
patients were fourid to be untestabls, thus proving & to be a difflcult test for
patierds;

® ltem analysis demanstrated that several of the tema were very sasy i.e. the
tems containing an equal number of dots in the model to that In the test
tem. These items neéd to be dropped from the test to make it more useful
and less time consuming to adminlster;

n The content was felt by the tharapists to be a more appropriate measure of
the skill of spatial relations than directionality, In addition the Dot-Ling test
carrelated best with the other drawing test i.e. the VMI test. The Dot-Ling
test also loads for both Factor | and )l;

m The test ssempe fo he ugeful for diagnhosing directional dysfunction and
apia. .. . owever, the VM| also demonstrated thess problems.
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It ssamed that the Dot-Line test could be & useful alternative to the VM! test
when re-evaluation of a patient [s needed within a short space of time. The
test, however, must be improved through elimination and re-ordering of ffems.
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CHAPTER 11

THE MOTOR REDUCED SPATIAL TESTS - THE SPACE RELATIONS
TEST AND THE POSITION IN SPACE TEST

1

.2

INTRODUCTION

The determination of co-ordinates in space Is a complex task. There are many
aspects to spatlal function and many types of problams described In the
literature. Due to the complexity of spatlal functions, the tests developed in this
thesls were divided Into two groups:-

w tesis measuring grasping space or the subjective group of spatial functions;
= and tests measuring action space or the objective group of spatlal functions;

The directional companent of the subjective group has been described in
Chapter Ten. The Spatial Relations test of the V-P-M Battery was devised to
measure the spatial relations component of the subjecfive group together with
the Block Construction [, Stick Construction | and the Design Construction
tests. The Posliion In Space test was designed to measure the space
visualisation component of the objective group of space constructs together
with the Blogk Construction |l and Stick Construction l tests. As it was
belleved to be Important to distinguish between thosa problems inherent In
motor planning and problems not directly involved in the motor planning
process, two types of tests were constiucted for sach problem, i.e., motor
rediuced tasks and construction tasks {mofor enhanced).

A description of the Spatlal Relations test is to bs found In Chapter Four (4.6.8)
and Appendix 1 Section 2,8 while a description of the Position [n Space test will
be faund in Sectlon 4.8.9. of Chapter Four and Appendix 1 Section 2.9,

REVIEW OF SIMILAR TESTS

Only those tests requiring minimal motor output will be reviewed here. It is
intarasting to note that few of the tests that measure spatial function are
actually called spatial tests. It was oniy those lests formulated by Frostly
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{1966) and Ayres (1972, 1980a) for children that were spedifleally called space
tests until 1991 when the Visual Object and Space Perception Battery (VOSP)
{Warrington and James 1991) used tha space label,

The Position In Space component of the Developmental Test of Visual
Pearception {Frostig 1966) is a motor reduced test in which the subject is
required to locate the drawing of an object with a different orisntation from the
other drawings. Aithough it has bsen suggested that this test be used with
adults, (Slev and Freishtat, 1975) there are no published studies on adults.
Siev, Frelshtat and Zoltan (19868) suggested that additional research s
indicated to justify the use of the Frostig Position In Space Test with the adulf
brain damaged popufation® (pg., 78). The Spatlal Relations test of the
Developmental test of Visual Perception is reviewad In Chapter Ten, as the
candidate falt that it was more of a test of directionality than of spatial relations.
In addition it Is & motor enhanced msthod of evaluating this skill requiring the
suthject to copy lines finking dots.

Ayres (1980a} developed two tests, The Space Visuallsation test and the
Position in Space test as part of the Southern Callfornla Sensgory Integration
Test Battery. Both of these tests are motor free measures of perceptual
function, The Space Visualisation test is a three dimensional test consisting of
two plastic form boards, one in an egg shapa and the other in a dlamond
shape, Pags are fitted Into the form boards at different locations. The subject
is requirad to indicate from two alternatives the sorract form to fit In the form
board (Ayres 1980a). The Position in Space test requires the subject to match
g combinatlon of forms to its duplicate which is presentad in different
orlentations. This is a tw dimsensional fest. Taylor (1868) used the Space
Visualisation test in analysing dysfunction in left hemiplegia following a stroke,
She demonstratad a statistically significant (level not given} difference betwean
a normal group of Individuals and left hemiplegics on this test but ho age
related changes were found. The Position In Space test has been used with
adults by Harlows and Van Deusen (1984) and Van Dsusen and Harlowe
{1987). MHowever, no noimative data on adult function have been published by
ihese authors, only the valldity studies on the test.
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In order to evaluate spatial relations Harlowe and Van Deusen (1984), and Van
Deusen and Harlowe (1887}, in the 8t Mary's C.V.A. Evaluaticn used spatial
relations picture cards purchased from Developmental Learring Mateials,
Each card depicts an object in  slatlon to another and the subject must orally
[dentify the relationship. Again no normative data for adults were provided.

The Location sub-lest of the MacQuarie Test for Mechanical Ability
{MacQuarrie 1953) is a test that makes use of visuo-spatlal estimation where
the subject is required to locate a lstter that Is placed [n the same position &s a
spot in & block alongside the lefter grid. This s similar to the Position
Discrimination, Number Location and Dot Counting tests of the VOSP
(Warrington and James 1991). The MacQuarrie test provides percentile norms
for each sub-test for men and women aged sixteen and up based on the test
performance of 1 000 adults of each sex. This test could well be used to
measure dysfunction In the aduit stroke patient.

The VOSP provides means, standard devlations and five percent cut off scores
obtained on one hundred and fifty subjects. Warrington and James (1991)
refar o their test which requires the subject to count dots as a test of single
point localisatioh and spatial scanring. In terms of the definition of spatlal
relations used in this thesis, the Dot Counting test could be classified as a
spatlal relations test. The Position DIscrimination test of the VOSP is described
by Warrington and James (1991) as a test of the ability to parcelve the relative
posifion of objects In two dimenslonal space and s thersfore directly
cormparable to the posltion n space test of the V-P-M battery. In the
vandidates' opinion, it also requires space visualisation. The Number Location
test of the VOSP is based on the MacQuarrie Test. All the VOSP tests are two
dimensional In nature. The VOSP was not available at the fime the research
was carried out for this thesis.

Tesis have been Used in which the subju:t is required to indicate which of
sevaral rotated figures matches the stimulus figure. Luria's parallelogram test
[s a good example of this (Christensen 1874) and has beenh standardised for
adults (Golden 1881). The COTNAB (Tverman et al 1986) evaluates spatial
refations in the Angles Sequencing test and provides normative data as
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previcusly menfioned. This test requires the subject to judge ever decreasing
angles and placa the tesf cards showing the angles in decreasing order.

The Mental Re-oriantation test (Rateliff 1879) i designed to evaluate mertal
me iipulation in space. 1t consists of little men with o black disk in ene hand

and a white disk in the other hand. Each man is prosoniad in different
orientations and the subject is required to state whether the black disk is an the
subject's right or left side. Although there are ne normative data for this test the
atthor found that it distinguished between patients with right posterior
hsmispheric lesions and other patient groups. Other non-giendardised tests
such ag the figures used by Herrmann and van Dyke (1978) are also used fo
determing mental rotations.

The Visual Discrimination Test (Wepinan et al 1975} Is essentially a motor frau
test for assessing nosition in space Le. the subject Is ragquired to select the form
from four alternatives that which matchas the one located in the ¢entra of the
page. This test is standardised on shildren five to elght years of age but could
be used with adults if normative data were cellected.

Hung, Fisher and Cermak (1987} found the Test of Visual Ferceptual Slatis
(TVPS) 1982 version for children of four to twelve years (Gardner 1982) to be a
useful test In discriminating botween the percontual performance of normal and
lsarning disabled young men whan a raw score was used. However, the
components of the TVPS that have relavance te this chapter i.o. the Visual
Diserimination and the Vi.ual-Spatiaol Relations tesls showed no significant
differencas betweon these two groups.  Gardner (1692} extended the TVPS
{non mator) by an additional tast for ages twehe to cighteen years. This new
test has a componant which evaluates visual spatial relations In which the
subject is required to pick out from five alternatives the design which has a
rotated component.

The Motor Free Visual Percaptual Tast (Golarysso and Hammill 1972) can also
be used with an adull population.  Eiman, Eiman and Cermok (1883)
demonstrated a difference in the performance between normal mafes aged forty
to sixty years and schizophrenic male patients in the same age group when using
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this Motor Free Visual Perceptual Test, hawever. no normativa data are given for
the adult population.

The Primary Mental Abilities Test {(PMA) (Thurstone 1983:3} is a test “designed
o provide both muliifodtorial anu gereral measures of intalligonce.” As an
intelligencs test, it containg sub-tests that are inappropriate for Octupational
Therapists 1) use, however, the Space Relations sub-test was thought to be an
excellent test of space visualigation and has provided ideas for tha Position in
Space test desigried by the candidate,  Although Thurstone labelled his test a
Space Relations test, the candidate felf that it measursd position in space as
defined in this thesis. The PMA itsell provides quetlents for each sub-test for
children up to the age of sixteen years and nine months.

A summary of ths aforemantioned tests and the spatial skills thoy measure is to
be found in Table 11.1.

TABI._ . 41, _ﬁt.l IARY OF MOTOR REDUCED AND QTOR FREE
VISUAL-SPAT!&L 'rgs*rs
AUTHOR TEST DESIGNED | DESIGNED | SURJECTVE | OSJECTIVE
FOR FOR GPACE SPACE
ADULTS CHILDREN

Ayres Spagy . ¥ . ¥
Visudtantion,
F‘&alllﬂn - q N -

| inSpoco _

Frosty Positan in Spaca . ¥ . |

VanDougen | 5t Mary's  Spaca 3 . not hrown netknown
Rolotiens i

MocQuarrio | Losation Teat § . . 4

Lunn Paratiologemy ¥ . - |

Ratetift Wanka Reotientation | ] . . J

Vi{npmun ot | visuot Disedinynition - + + .

2

Govinor | Viounl Porcoptua! . Ghiid ong 3 .
guils adeloseent

Colanuste Matar Freo  Visual

otal Percepiunl. - ¥ ¥ .
Tt -

Thurstana | Fo ary Mantal . ¥ ' . ¢

| Abitheg Toat : i
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1.3,

11.4.

REASONS FOR COMPILING NEW TESTS

The Space Relaflons test and the Position in Space test were developed
because:

a) Few of the tosts deseribed above cleatly demarcated the skills of spatial
relations, position In space or space visualisation,

by Tests that did measure the futictions of spatlal relations and position in
space ware part of other batterias and therefore could not be used
separately.

¢) Rigorous adminlstration and acoring criteria for adults were not svailable
a5 many of the tests ware sonstructed for use with children.

d} Soma of the tests were not available in South Afrca.

The 3pace Relations test of the V=-P-M battery requires the subject to match
designs according to the relationship of the parts to each other while the
Position in Space test requires the subjact to rotate designs i his mind before
the correct sltermative can be found.

RESULTS OF TESTING NORMAL INDIVIDUALS
11.4.1.  Accuragy Scores - Space Relatlons (SR)

The means and the standard deviaiions were calculatad for tha
normial group as a whole (Table 11.2) and for each group Individually
(Table 11.3).

TJABLE 11.2 MEAN AND 8D OF ACCURACY SCORES » SR

n | MAXSCORE | WMEAN |  SD RANGE

i 40 ez .02 22.40

in examining the means, the standard deviations and the range of
scores for eath age group, there was a naticeable diffarenee in the
scores obtainad by the seventy to seventy-nine year age group when
compared to ather groups. 1t was not surprising, therefors, that the
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Pearson Chi-square Test showed & statistical difference occurring
withirt the range of scorss (ses Tahble 11.4) a sut point of thirty-six
beirig used.

TJABLE 11.3 MEAN AND SD OF ACCURACY SCORES FOR
EACH AGE GROUP - SR

AGE n MEAN SD RANGE

2029 2 30.25 205 3440
3043 21 38,10 2,86 3040
404 19 3821 220 3440
5050 18 3847 237 3240
aes | 1 38,47 W | 3240
v | w 38,50 478 2240

TABLE 114 COMPARISON OF ACGURACY SCORES SR

AGE 2020 3049 4049 8059 6088 078 | TOVAL

Lass 280 288 ne 2t 108 60,0 207
than 36

Groator FL Ry "4 g4 788 8 [ 400 04
than 38

Ponmon Chi-aquate Value = 13,087  P<0,08

As a signlflcant differonce was found at the P<0,05 lavel of
significance further analysls took place to determine where the
differences were to be found. The resuits of this analysis were as
follows:»

a) The Pearson Ghi-square Test showed that there was np
statistically significant difference between the seores obitained
by each of the age groups ranging from twerty years to sixty
nine years. These age groups were thersfore grouped
together for further analysis.
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11.4.2.

b)

Fischer's Exact test showed that thare was a highly significant
difference between the two new age groups thus formed l.e,
the twenty to sixty-nine year olds and the seventy to sevanty-
ning year clds (P<0,01). The “drop off" in function, therefore,
occured at approximately sevenly years of age

TABLE 11.8 _COMPARISON OF ACCURACY SCORES
FOR AGES 20.69 AND 70-79 YEARS - 8R

AGE 20-60 7078 TOTAL
Loga than 36 [E &0,0 207
Grealorthan 3G 788 400 703

Figher's Exact toat P 20,0028 P<001

Percantlle ranks were, however, calculated for age groups
twanty to thirty-nine, forty to fifty-nir e, sixty to sixty-nine and
seventy to seventy-nine years (ses Appendix 2) in line with the
other tests In this battery,

Accuracy Scores - Position in Space Test (PIS)

The means and the standard deviations were calculated for the
normal group as a whole (Table 11.8) and for each age group
Individually (Teble 11.7).

TABLE 116 MEAN AND SD OF ACCURACY SCORES .PIS

n MAX SCORE

MEAN s RANGE

118 100

56,04 20,27 1,00 - 88

if ona examines the scores presented In Tabla 11.7, the large range
of scores obfained by each age group with the resultant large
standard deviatlons 1 noficeable. The fact that the raw score was
obtained through subtracting the Incorrect responses from the
correct responses may have contributed to this and aceounted for
the negative value seen for age group seventy to seventy-ning years,
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The Pearson Chi-square Test was used fo determing whether there
Wwas ity difference in the performance in the various age groups
(Table 11.8).

TABLE 14.7 _MEAN AND SD OF ACCURAGCY SCORES FOR
EACH.  AGE GROUP - PIS

AGE n MEAN sD RANGE OF SCORES
2029 20 72,25 283 298
2039 21 7.3 248 895
4048 19 6521 1884 | 2380
50-69 . 84,07 22,08 178
2059 18 40,04 2383 486
7079 20 25,98 25,22 483

TABLE 11.8 COMPARISON OF ACCURACY SCORES . PIS

| AGE | 2020 | 3030 | 4048 | 5069 | sod | 709 | TOTAL

Loog 280 236 484 B3 803 80,0 49,1
tan 63

Groaler 750 76,2 B1.9 &6,7 16,7 108 508
than 63

Paargen Chl-aquard vilue 0 34,011 P<0,001

As the Pa. oun Chi-square Test demonsirated that significant
ditferences occurrad in the scores, further analysls was carrled sut to
determine whare the differences wera to be found as follows:-

8) The Pesfson Chi-square Test showed that there was no
differance In the performanse of the twenly to twenty-nine,
thitty to thirty-nine, forty to forty-nine and fiity to fifty-nine year
olds (P = 0.5741). These age groups were, therefors,
combinged for further analysls.

b) Fischer's Exact test showed that there was no stabistical
difference betwean the performance of the sixty to sixty-nine
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and seventy to seventy-nine year olds (P = 0,6525). Thess two
age groups were, therefore, combined for further analysls.

6)  Flscher's Exact test showed that there was a highly significant
differance between the two new &ge groups thus formed fe.
twenty to fifty-nine years and siyty to seventy-nine years {Table
11.9),

IABLE 11.9 COMPARISON OF ACCURACY SC..RES
AGES 20 . 59 AND 60-79 YEARS - PIS

AGE 2059 8070 T AL
Less than 82 08 883 Y
Greatar than 63 6.2 T 508

Flsher's Exact tasl P = {.0000 P<0,001

Thus there was a drop off In performance at the sixty year old
level on the Position in Spage test.

11.43. Time Svores
11.4.3.1. Time Scores - Space Relations Tast

Ths means and the standard deviations wars calcwated for
the time secores fer the normal group as a whole (Table
11,10} and for each age group separately (Tavle 11.11)

TABLE 1110 MEAN AND SD OF TIME SCORES -
SR

n MEAN/SECS s © RANGE

118 238,75 1162 125-760

Levine's test for equal variance established that there was a
significant difference in the variances between the groups
(P = 0,0000), the.efore, the Weleh Test was used to
gstablish that the differences i the mean of the time stores
nbtained by each group was significant (P = 0,0000). The
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separate vatlanse t was used to esiabllsh where the
differences were to be found (Table 11.12).

TABLE 1111 MEAN AND SDh OF TIME SCORES
FOR EACH AGE GRQUP - SR

AGE n MEAN/SECE | D RANGE
2028 20 76,4 237 | 1422%
3038 21 179,38 an | tsase
4048 19 100,90 2820 | 147267
50-59 t9 208,32 %49 | 150262
8069 19 260,89 7483 | 184418
7078 0 | 41445 6490 | 203750

On the basls of the differencas found, the values for
different ages were re-grouped as praviously described and
& similar analysis carried owd. Levine's test demonstrated a
difference in the varlances between the groups {p = 0,0000)
and the Welch Test, a differance In the scores obtalned by
the different groups (p = 0,0000), the separate vatiance t
with the Bonferront correction was used to detetmine what
these differences wers (Table 11.13).

Ag cian be seen in Table 11,13, differences sxisted between
all the re-grouped data. Percentiles for the different age
graups are to ba found in Appendix 2.
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TABLE 1112 DIFFERENCES IN TIME SCORES - SR

AGE SEPARATE VARIANCE
20-28 %039 07632
20-20  d0~49 0,0857
20.20  50-68 o0z *
0-20  60-80 0,0000 ™
20-20  70.79 00000
30-39  40-49 03203
0.3 50-88 0,0272
30-30  60-9 otost "
30.38  70-78 0,0000 *
.49 80-50 ’ 81080
40-49  60-89 00005 *
40-49  70-7 0000
50-59  B0-68 0,0034
s0.59  70-7 o000
50-60  70-79  og0wd *

* PSS “PwWOl Y P<OM

JABLE 11.13 DIFFERENCES IN_RE-GROUPED
TIME SCORES - SR

AGE SEPARATE VARIANCE L
P VALUE
20-30  40-59 0,0086 *
20,39 §0-63 0,0000 **
20-30  70-78 00000 *
40-50 6089 0,0008 **
4-50 0.7 0,0000 =
80.80 7078 0.0014 *

*PeDO5 **Pe00d % P<0,001
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11.4.4.

11.4.5,

Time Scores - Positl?n In Space Tast

The Posltion In Space test was the only test in the V-P-M battary for
which & time limlit was set for the completion of the test Le. four
minutes for sach page. Thera wers therefore no time scores for this
test.

Discusslon Of The Results Of Testing Normal Individuals

The scores of the Poslition In Space test Indicatad that the normal
subjects found this test far more difficult than the S$pace Relations
fest. Most subjects commented on this difficulty. As thera are very
fow tests available which evaluate space vistalisation one could
assume that it is difficult to provide adequate evaluation tools,

Both space tesis revealed age related changes, the easler test l.e.
the Space Relations test, had a drop off In abllity to do the test at
sixty years of age whereas the Position in Space test showed a drop
off at fifty yedrs of age.

This confirmad the findings of Horn and Catsll (1966}, Hayslip and
Stern {1979) and Botwinick {1981). Observations discussed In
Chapter Five and Chapter Nine are also relevant here. The time
taken to complete the space relations test showed the expectzd
Increasa il time,

In the case of both the Space Relations tast and the Position In Space
tost, the null hypothesis Is rejected in respast of the accuracy scores.
The null hypothesls is rejected In respact of the time scores for tha
Space Relations test

41.5. RESULTS OF TESTING PATIENTS

11.5.1.

Accuracy Scores - Space Relations Test

The means and the standard devlations ware calculated for the age
groups between which no statlstical difference was found when
testing the normal subjects i.e, twenty to sixty-nine years and seventy
to seventy-nine years (Table 11,14),
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11.8.2.

TABLE 11.14

FOR PATIENTS - 8R

MEAN AND SD FOR ACCURACY SCORES

AGE n MEAN 8D RANGE
20-66 ) b f: ] 14,02 140
7079 ) 18,75 22,38 538

In the twenty to sixty-hine year group two patients were discharged
prior to completing this test. In the seventy to seventy-nine year
group, the testing of two patients was discontinued prior to the
administration of this test (one was uncooperative and the other had
severe visual neglect), One patlent proved to be untestable on all
perceptual measures and ons was discharged prior to compisting
this test. Thus the test results of only twenty-sevea patlents were
avalilable for analysls.

Accuracy Scores - Position In Space Test

The means and the standard deviations were caleulated for the age
groups betwesn which no statistical differsnces were found when
testing the normal subjects i.e. twenty to fifty-nine years and sixty to
saventy-nine years (Table 11.15). In the age group twanty to fifty-
nine years two patlents were discharged prlor to completing this test
and one patient was found to be untestable. in the sixty lo sevanty-
nine year old group, six patlents were found to be untestable and
three were discharged prior to completing this tast,

TABLE 11.45__ MEAN
FOR _PATIENTS - PIS

D_SD FOR ACCURACY SCORES

AGE n MEAN sD RANGE
2058 14 33,64 23,22 280
G0-79 7 22,71 28,87 4-81
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11.8.3.

11.54.

Time Scores - Space Relations Test

The means and the standard deviations were caloula.ed for the age
groups in which no statistical difference was found when testing fhe
normal subjects [.e, twenty to thirty-nine years, forty to fifty-nine, sixty
to sixty-nine and seventy to seventy-nine years (Tahle 11.16).

TABLE 11.16 MEAN AND_SD OF TIME SCORES FOR

PATIENTS - SR
AGE n MEANISECS S0 RANGE
2039 8 378,47 181,45 172. 688
4050 ] 381,58 139,98 227+ 679
60-60 9 571,88 200,17 23~ 985
70-79 8 113,67 60,80 950 - 1000

Comparison Betwean Patlents and Normal Subjects

11.5.4.1.

Acouracy Scares - The Space Relations Test

Comparisons were made betwsen the patlents and the
normal group in the ages twenty to sixty-nine and sevanty to
seventy-nine. As Levine's test for varances between the
groups was found to be significant in both instances (P =
0,0000), the Walch Test was used {o test for signliicant
differences betwaen thr acores obtained by the normel and
patisnt gtoup (Table 11.17).

As can ba seen from Table 11,17, the paflents In the
younger age category obtained scores significanlly lower
than the normal group. No diiferences were found between
the petients and the normat group in the age rangs seventy
to seveniy-nine. This may be due to the small number of
patiants testad (n=3).
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