CHAPTER 17

VISUAL AGNOSIA

17.1.

17.2.

INTRODUCTION

The V-P-M Test Battery could be used to diagnose the visual-perceptual-motor
syndrome of visual agnosia which is described in this chapter.

DEFINITION OF ViSUAL AGNOSIA

Many writers have attempted to define visual agnosia (Goodglass and Kaplan
1972, Rubens 1979, Kolb and Whishaw 1985 and 1990) but the definition given
by Frederiks (1969b) is the simplest and most encompassing. Frederiks

defined agnosia as

“the impaired recognition of an object which is sensorily presented
while at the same time the impairment cannot be reduced to sensory
defects, mental delerioration, disarders of consciousness and
attention, or non-familiarity with the object” (page 13).

To this is often added the stipulation that the same object must be recognised
via other sensory modalities. This definition encompassed agnosias in general
but it might also be applied to thé visual system. Humphreys and Riddock
(1987) stated that somebody who had this disorder was able to "see objects ...
that is, they may be able to describe the parts of an object or they may be able
to copy a picture of it, but they have no idea what the object is or how it might
be used" (pg. 7).

Visual agnosia should be distinguished from a word naming defect. When a
patient failed to name but could indicate visual recognition by other means e.g.
gesture, the failure could be considered to be anomic in nature and part of a

more general aphasic disturbance (Rubens 1979).

However, Geschwind (1965) argued that agnosia was not a defect of an unitary
process of recognition, but was a special form of modality-specific haming
deficit, He viewed this as a disconnection syndrome i.e. the intact speech area
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17.3.

was disconnected from an intact sensory area, hence he viewed the mis-
identification as “confabulated responses”. Rubens (1979) said that the visual-
verbal discrimination hypothesis was supported by the fact that visual agnosia
was commonly associated with a right homonymous hemianopia, alexia and
colour agnosia, a triad of symptoms known to cccur with damage to the left
emesial occipital lobe and nearby collossal fibres.

Critchley (1953) stated that visual object ugncza was a rarity in clinical
practice. "The cases are not only uncommon, but ey a2 difficult and

tantalising problems for study..." (pg. 279).

TYPES OF VISUAL AGNOSIA

Lissauer who was the first to describe visual agnosia in 1890, suggested that
the disorder could be classified into two types i.e. apperceptive and associative
(Le Doux 1979).

17.3.1.  Apperceptive Agnosia

According to Lissauer apperception was the art of conscious
perception of sensory information and disorders of apperception led
to defective perceptual processing (Le Doux 1979). A patient with
apperceptive visual agnosia apparently could not draw mis-identified
items or match them to a sample. They were also unable to point to
objects named by the examiner (Rubens 1979). The disorder
involved all the elements of the visual environment that require shape
and pattern perception (faces, objects and letters) this meant that
even the simplest line drawings might be impossible to recognise.

According to Rubens (1979) many patients with an apperceptive
agnosia behaved as though they were unaware or were unconcerned
about their visual defect. When they were confronted with visual
recognition tasks they then acknowledged that they could not see
clearly. "They may complain that the visual environment appears to
change as they try to scrutinise it and that objects disappear or are
not visible until they are moved" (Rubens 1979:237).
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Luria (1980) has g.ngested that simultanagnosia might be the basic
underlying  disturbanice of  apperceptive  visual  agnosia.
Simultanagnosia refeira 3 (¢ the inability to recognise or abstract the
meaning of whole pictures or series of pictures i.e. the patient only

perceived one thing or one part at a time.

In the cases of apperceptive agnosia reported in the literature (Tyler
1968, Benson and Greenberg 1969) a syndrome described by Balint
in 1909 was also identified. [t appeared that agnostic symptoms
were part of this syndrome. Balint's syndrome invelved an inability to
voluntarily lock into the peripheral field, the patient directed his gaze
thirty to forty degrees to the right and only perceived what was lying
in that direction. (This was contrary to the right homonymous
hemianopic described by Rubens (1979)). The patient also
experienced a severe deficit in manual reaching under visual
guidance, termed optic ataxia by Balint. Lastly, there was a
disturbance of visual attention affecting mainly the periphery i.e. once
the patient's attention was directed towards an object, he noticed no
other stimulus (Rubens 1979, Kalb and Whishaw 1885). This latter
symptom was similar to Luria's description of simultanagnosia
Lezak (1995) used the term Balint's syndrome synonymously with
simultanagnosia. Luria et al (1963) concluded that apperceptive
visual agnosia represented a complex perceptual motor breakdown
of the active, feature by feature analysis necessary for the visual
processing of a visual scene. Thus simultanagnosia might result
from the increase in time needed to perceive all parts of the visual
field (Wiliams 1979). Bender and Feldman (1972) reiterated the
role played by inattention but added that they felt that this type of
agnosia also represented a complex interaction of primary visual
sensory stimuli.

Aperceptive agnosia is, therefore, a complicated phenomenon which
could mean virtual )lindness in the patient if Lissauer's description is
accepted. Critchley (1959:278), however, stated that Lissauer meant
by apperceptive agnosia “...a distoriion of the appearance of objects
viewed."
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17.3.2,

Rubens (1979) stated that cases of apperceptive agnosia were
disorders of primary sensory function due to lesions of the primary
sensory fields and their connections, the lesion being bilateral in area
seventeen of the occipital lobe (Rubens 1979, Luria 1980). Le Doux
(1979) on the other hand stated that apperceptive agnosia appeared
to result from right hemisphere lesions. Thus it seems that the exact
nature and cerebral location of problems in apperceptive agnosia
have not yet been comprehensively defined.

Lezak (1995) summarised apperceptive agnosia as the patient's
inability to:

“Synthesise what they see. They may indicate an
awareness of discrete parts of a word or phrase, or
recoghise elements of an object without organising the
discrete percepts inlo a whole. Drawings by such patients
are fragmented ..." (page 72).

Associative Visual Agnosia

According to Rubens (1979:245) the clinical picture of associative
visual agnosia "...is one of a patient wh: falls to name or to describe
verbally or by gesture the nature of visually presented material...",
but who was able to draw or to match the mis-identified material with
identical samples. Pointing to objects named by the examiner was
typically better than identifying objects verbally or by gesture (Kertesz
1979, Lezak 1983). Objects appeared to lose their meaning as there
was a disruption of the processes whereby visual perceptions were
linked with memory processes stored in other modalities.

Although there were many aspects of this type of agnosia which
would suggest a deficit in the visual verbal link i.e. anomis,
impairment of short term verbal memory and a right homonymous
hemianopia, this type of inability to recognise objects or the pictures
of objects was apparently not seen in the naming performance of
aphasics (Corlew and Nation 1975). However, there was aiso a
failure to sort objects and pictures into categories or to match non
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17.3.3.

morphologically identical representations of the same cbject which
suggested verbal links (Rubens 1979).

Lezak (1995) summarised associative agnosia as a breakdown in
aspects of the patients store of knowledge, thus confirming the
memory impairment described by Corlew and Nation (1975).

Other Types of Visual Agnosia

Other types of Visual Aghosia have been named. These types would
appear to belong to the category of apperceptive agnosia.

® Visual Objective Agnosia. A person with visual object agnosia
was, when shown an object, able to see it but unable to name it, to
demonstrate its use or to remember having seen it before (Kolb and
Whishaw 1985). This included identifying shapes. Visual object
agnosia is rare and there seems to be a general consensus that it is
due to a lesion of the left occipital lobe, although the damage may

be bilateral.

® Agnosia for Pictures and Drawings. Patients with this type of
agnosia were not able to recognise complex pictures of geometrical
figures, pictures of letters and numbers or relatively simple pictures
when part of the pictures were masked (figure-ground tests). They
were also not able to recognise incomplete figures (part-whole
perception) and abstract drawings (Frederiks 1968b, Kolb and
Whishaw 1985). The lesion causing this type of problem is most
likely to be located in the secondary, and tertiary visual areas i.e.
areas eighteen to twenty-one on either side although the right
hemisphere is implicated more frequently (Kolb and Whishaw
1985).

® Colour Agnosia. This is the impairment of colour recognition and
is discussed in Chapter Eighteen.

B Agnosia for Faces - Prosopagnosia. It appeared that patients with
this disorder were unable to recognise faces although they could
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recognise objects, forms and colours. According to Hecaen and
Albert (1978) patients were abie to differentiate one face from
another but could not differentiate previously known faces by relying

only on visual input. It seemed that memory might play a role.

Kolb and Whishaw (1985) quoted Leuber and Yin who hypothesised
that facial recognition was brought about by a special processing
mechanism in the right hemisphere which was analogous to that of
verbal recognition carried out in the left hemisphere. As quoted in
chapter three of this thesis, Critchley (1953) and Walsh (1987)
queried the presence of this defect as a separate syndrome. Bruce
(1988) pointed out that face perception was as much the domain of
social perception as it was of a cognitive skill and therefore involved
much more than a plain visual perception task.

Kertesz (1979), stated that failure to recognise common objects in
the visual modality without blindness or aphasia was a rare clinical
entity.

In the light of this Humphreys and Riddoch (1987) have abandoned
the term visual agnosia and instead use the term object recognition

deficits.

17.4. TESTS OF VISUAL AGNOSIA

There are very few standardised tests available for evaluating the presence of a

visual object agnosia and agnosia for pictures but the tests that do exist fall into

the following categories:

17.4.1.

17.4.2,

17.4.3.

Recognition And Matching Of Real Objects

These tests are described in chapter five.

Recognition And Matching Of Drawn Designs

This type of test is described in chapter six.

The V-P-M Battery
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17.5.

17.6.

The Form Matching test of the V-P-M battery was specifically
constructed to evaluate the aspect of visual agnosia related to form
recognition. In testing a variety of patients it became evident that
Part A of the Perceptual Constancy test could also be of value in
diagnosing agnosia for pictures. It was also apparent that the
Figure-Ground test and the Part-Whole test of the V-P-M battery
could help in the diagnosis of agnosia for pictures (see paragraph
17.3.8.) If visual agnosia were suspected as a result of these tests
patients should be given objects, colours, words, geometric forms,
faces, emblems and signs for recognition and matching purposes as
well as for the production of drawings of objects not identified, as
specified by Rubens (1979).

DETERMINING VISUAL AGNOSIA FROM RESULTS ON THE V-P-M BATTERY

Visual agnosia was said to be rare (Critchley 1953). A true case of visual
agnosia was not diagnosed in the patient group evaluated in this study. Only
one patient performed poorly on the form recognition test, but this failure was
due to a severe visual neglect of the left half of space. Another patient, not
included in the sample due to the fact that she had a left sided injury, showed
agnosia for pictures as demonstrated by her difficulty in completing section A of
the Perceptual Constancy test. To determine a visual object agnosia versus a
part-whole or figure-ground problem more attention should be paid to the
manner in which the patient executes the tests.

CONCLUSIONS

It was difficult to confirm that visual object or picture agnesia either in the form
of an associative or apperceptive agnosia existed as a clinical entity from the
results of the patients evaluated for this thesis. It was also apparent that visual
agnosia, far from being the “simple recognition of an object’, was an exiremely
complicated syndrome. The apparent lack of consensus on the anatomical
location of the lesion producing the syndrome made it difficult to separate the
verbal from the visual components of the problem and many more patients with
both right and left sided lesions would have to be tested to establish the
reievance of the V-P-M Battery for evaluating this problem. In addition, the
Form Matching and the Perceptual Constancy tests of the V-P-M battery were
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not definitive tests for this problem, but might indicate the need for more in

depth evaluation of the patient.
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CHAPTER 18

COLOUR AGNOSIA

18.1.

18.2.

18.3.

INTRODUCTION

In the previous chapter visual agnosias were discussed and agnosia for colours
was named as a type of visual agnosia. The Colour Matching test of the V-P-M
Battery was designed as a test of colour perception with the aim of diagnosing

the presence of a colour agnosia from performance on the test.

DEFINITION OF COLOUR AGNOSIA

Colour agnosia is a defect in the ability o recognhise colour. According to
Brown (1972) there is no uniform picture of defective colour recognition.
Patients might complain that they could not see colours or that colours had lost
their brightness and that everything looked grey (Meadows 1974). Rubens
(1979) defined cnlour agnosia as the inability to name a colour or to point to a
colour named by the examiner, in the presence of the ability to perform
"normally on tests of colour perception” (page 249). He said that the patient
was able to read the Isihara plates’ and to sort colours according to hue but
was unable to "...operate in the visual-verbal mode" (page 252).

TyPES Or COLOUR AGNOSIA

Benton (1979) stated that there were a variety of performance defects sub-
served under the title of impairment of colour recognition, these included colour
imperception, colour agnosia, colour anomia, and amnesia for colours. Thus it
could be seen that there was a lack of clarity as to what constituted a true
colour agnosia.

However, It is clear from the two definitions above that there are two types of
defects in the ability to recognise colour i.e. those associated with colour
naming (called colour anomia) where the actual perception of colour is normal
(Rubens 1979), and those defects associated with colour vision or perception of
colour (achromatopsia) (Meadc vs 1974).
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18.3.1.

18.3.2.

Impairment Of The Verbal [dentification Of Colours

Frederiks (1969b) stated that it was difficuit to differentiate the ability
to recognise colours from that of naming colours and he found an
apparent association of failure to recognise colour with pure alexia in
a number of cases. These defects were associated with indications
for lesions in the retrolandic area of the cerebral hemisphere. When
colour agnosia was associated with alexia without agraphia and a
right hemianopia, it constituted a classic syndrome which resulted
from occipital lesions of the dominant hemisphere. The defects
apparently resulted from the disconnection of the right visual from the
left language centres (Geschwind and Fusillo 1966, Meadows 1974,
Benton 1979).

According to Oxbury et al (1969) and De Renzi et al (1972), there
was another type of disturbed verbal identification of colour which
was part of a primary dysphasic disorder and which was termed

colour anomia.

Impairment Of Celour Recognition

A defect in colour recognition, termed achromotopsia (Humphreys
and Riddoch 1987), seemed to focus on the loss of the ability to
cistinguish hues, and the loss of the perception of the brightness of
colours, rather than the actual miss-identification of the primary

colours.

Critchley (1953) stated that other agnostic, apraxic, or aphasic
symptoms guite often accompanied defects of colour perception,
spatial disorientation being especially frequent as well as the
symptoms of Gerstmann's Syndrome i.e. acalculia, agraphia, left-
right spatial disorientation and finger agnosia. Critchley contended
that it was doubtful that colour sense could be aitered in cerebral
lesions without some corresponding disturbance in the appreciation
of form. He also stated that the colour defect might be restricted to
one homonymous half field in non dominant hemisphere lesions. [f
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the loss was unevenly distributed it was more likely to be due fo a
lesion of the dominant hemisphere.

Meadows (1974) analysed the literature dealing with disturbed
perception of colow and found that other conditions were found in
association with impaired colour perception i.e. prosopagnosia
(twelve out of fourteen cases). impaired topographical memory {(nine
out of fourteen cases), and bilateral field deficits affecting the upper
guadrants (seven out of fourteen cases) while none had bilateral
defects of the lower quadrants. This pattern of loss pointed to the
lower part of the optic radiation or striate cortex being affected i.e.
area seventeen.

Luria (1966) described experiments in which area seventeen was
stimulated. This resulted in visual sensations such as coloured rings,
fog and tongues of flame. However, Luria has failed to describe
disturbances of colour recognition with lesions of this area.

According to Benton (1979), there could be a loss of the ability to
indicate the characteristic colours of familiar objects within the
context of intact colour perception. This could also be related to
aphasia and occurred particularly when the patient was asked to
name the characteristic colour of familiar objects.

Brown (1972) hypothesised that there was a continuous process
from colour reception (perception) to naming colours which might be
interrupted at various points according to the “Jocus of interruption
with either the visual or the verbal segment of the process being the
predominant clinical element” (Brown 1972:244), It seemed,
however, that only “a small propartion of patients with lesions on the
right and of the non-aphasic patients with left-sided lesions also have
colour recognition problems” (Lezak 1995 ; 398). However, should
these defects occur they would tead to problems in activities of daily
living. Humphreys and Riddoch {1987) quoted two patients with
achromatopsia who said “Everything | see appears grey and the sky
always appears cloudy and the sun appears dirty to me .... My shirts

- 410 -



18.4.

18.5.

all look dirty and | cannot tell one of them from the other, | have no
idea .vhich tie to wear .... | cannot tell whether the light in a room is
on or off. | have difficulty recognising certain foods..."(Pg. 84).

TESTS OF COLOUR AGNOSIA

These were described in Chapter Fifteen, Tests are available to evaluate the
loss of colour perception and include tasks of sorting, matching or arranging
shades of one colour according to hue. There are also tests that evajuate
colour naming through tasks of matching colours by means of written and

spoken names and tests of colour association.

The Colour Matching test constructed for the V-P-M Battery was designed to
test defective colour perception only, although & naming task could be
incorpnrated if patients with left sided lesions were also to be tested.

DETERMINING COLOUR AGNOSIA FROM THE RESULTS OF THE V-P-M BATTERY

Patient number seven was the only patie ¢ who, it was felt demonstrated
achromatopsia. When she was evaluated four months after having suffered a
stroke, she was found to have a dense left hemiplegia and a left homonymous
hemianopia. Her performance on the Colour Matching test was extremely poor.
100% of the items located on the left side of the muitiple choice sheet were
wrongly matched, all answers were selected from the items placed on the right
side of the visual field. 37,5% (i.e. three out of eight) of the items on the right
side were also incorrect. Thus the patient selected answers only from the right
side of the multiple choice plate in spite of being reminded to scan the entire
plate and giving the impression of doing so. She also checked and rechecked
her answers making her extremely slow in the selection of the chosen colour.

Her poor performance warranted further investigation of the colour problem and
it was found that the patient:-

a) was able to state the correct colour of things in the environment such as

sky and grass, etc.;

b)  was unable to name colours in either the left or right visual fields although
she was neither expressively or receptively aphasic and could read;
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18.6.

¢)  oould not accurately describe the colour of the furniture in her lounge, it
appeared that all was seen in hues of brown (the furniture was
upholstered in pink);

d) was not consistent in the type of colour that was wrongly named and

matched;

e} did not complain of colour disturbance although she described her
environment as lacking in brightness when asked;

f) had a severe disturbance of spatial perception when tested using both
motor and mator reduced tests as well as difficulty with complex visual
recognition tasks e.g. Perceptual Constancy and Figure-Ground tests.
However, many mistakes made were with the items situated in the left
visual field;

g) tired very easily, her concentration was poor and perseveration occurred
at this time;

h)  showed attention defects and was untestable on the test of Figure-
Ground perception for this reason.

Although the patient had difficulty naming colours, it was felt that this was not
due to a language problem, but rather to the difficulty in distinguishing the
correct colour hue. In addition there was no prosopagnosia, no disturbance of
language, nor was there alexia. It would seem therefore that patient number
seven could be diagnosed as having achromatopsia.

CONCLUSIONS

It was apparent that there were two types of defects i.e. defects related to a
language disorder which were labelled colour agnosias and those related to the
perception of colour or achromatopsia. Both types of conditions could be
evaluated through the V-P-M battery. However, more detailed investigations
would need to be carried out with any patient failing the Colour Matching test to
determine the exact nature of the disturbance. The Colour Matching test would
have to be supplemented hy other tasks iff this instance.
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CHAPTER 19

SPATIAL DISORIENTATION

19.1.

19.2

INTRODUCTION

Spatial disotientation as a syndrome s difficuit to describe.  Critchley
(1953:326) stated "the literature which treats this aspect of neurology is far from
easy to follow not the feast for want of clear thinking and clear writing upon the
pait of some authors." In order to describe space problems more clearly for
this thesis, space concepts were "classified” into three groups i.e. the Practical
Group or Body Space, the Subjective Group or Grasping Space and the
Objective Group or Action Space (see chapter three). This chapter examines
the different problems discussed in the literature in relation to these three
groups and in relation to test findings based on the V-P-M Battery.

DEFINITION OF SPATIAL DISORIENTATION

To develop a definition it was necessary to examine briefly some of the
concepts regarding the nature of space perception.

it was Hughling Jackson who, in 1876 first advanced the idea of
"imperceptions" ocecurring as a result of brain injury (Benton 1979). This
concept of "imperceptions” included visuo-spatial disability. Gordon Holmes in
1919 was the first to divide visuo-spatial disabilities into two major types i.e.
disturbances in orientation, size and distance estimates; and disturbances in
ocular fixation with consequent inability to find objects visually (Benton 1979).
However, by 1950 a number of problems atiributed to spatial deficits had been
described e.g. impaired eye movements, poor visual localisation of stimuli in
space, neglect of hemispace, right/left confusion, constructional apraxia,
amnesia for routes and locations, poor drawing, impaired performance on tests
of mental spatial transformation to name but a few (Critchley 1953, Kolb and
Whishaw 19885).

Benton (1979) added defective localisation of points in space, defective
judgement of direction and distance, defective typographical orientation and
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19.3.

unilateral visual neglect. Luria (1980) referred to spatial disorientation and
constructive apractagnosia which encompasses the above. He also named

constructional apraxia as a spatial problem.

Spatial disorientation would, therefore, appear to be a deficit that interfered with
the ability to relate to the position, direction or movement of objects or points in
space (Lezak 1985) and involved the awareness of self in relafion to one's
surroundings. Lezak (1995 ; 344) referred to the literature in pointing out that
different types of spatial disorientation “do rnot arise from a single defect but
are associated with damage to different parts of the brain and involve different
functions”

Spatial disorientation, as in other kinds of defective performance, required
careful analysis of its components to determine the extent to which the problem
was one of verbal labelling, specific amnesia, visual scanning, visual agnosia,

or a true spatial disorientation (Lezak 1983 and 1995).

TYPES OF SPATIAL DISORIENTATION

As can be seen from the above, numerous types of spatial discrientation have
been described by Critchley (1953), Benton (1969 and 1979), Siev and
Freishtat (1976), Luria (1980), Siev et al (1986), Kolb and Whishaw (1985 and
1990). Table 19.1 summarises the terms for space used by the above authors.
As can be seen from the table several types of spatial problems have been
named, but many of the terms have the same meaning and refer to similar
skills or problems. For example, Lezak (1983), described problems with
distance estimates as a spatial problem, this corresponded to the deficits
Benton (1979) described as defective localisation of points in space. In
discussing defective localisation of points in space, Benton referred to defects
in absolute localisation (i.e. the localisation of a single entity) versus defects in
relative localisation (i.e. spatial relationships between two stimuli as seen by the
observer). Absolute and relative localisation were the sam= as egocentric and
allocentric space described by Kolb and Whishaw (1985 and 1990) and
corresponded to position in space and spatial relations defined by Luria (1983)
and the candidate.
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TABLE 19.1 SUMMARY OF TYPES OF SPATIAL DISORIENTATION

ENUMERATED BY VARIOUS AUTHORS

AUTHOR

SPATIAL PROBLEM

Critchley (1953)

Spatial Perception

- loss of stereoscopic vision
- inability to detect alternatives in visual rivalry tests
- inability to discern units of super-imposed figures
- deceived by visual illusions
- problems of visual orientation:-
* inabllity to count objects in front of the patient
* inability to locate the nearest object in space
*inability to distinguish size
* inability to point to objects in space

Conception of Space

Body Space - autopagnosia

- allosasthesia
Touch Space - right/left confusion

- tactile agnosia

- apraxia
Visual Space - visual discrimination

Interdimensional Spatial Manipulations

- Visual imagety

- Typographical sense

- Spatial aptitude

- Sense of orientation

- Drawing from memory

- Map reading

- Self extrication from a maze

- Kohs' blocks

- Construction of machinery from a blue-print

Lezak (1983 and 1995)

Distance Estimations

- Same as Benton's distance estimation
- Defective localisation of points in space

Mental Transformations

- Defective ability to conceptualise spatial transfer motions
- Spatial relations, inversion, 3D forms from 2D stimuli

- Mental rotations

Space Orientation Memoary which includes visual discrimination and
spatial orientation

Spetial Dyscalculia

- Relative position of numbers

Route Finding

- Inability to find way around familiar places
Topographical Orientation

- Defective memory for routes

- Impaired re-visualisation
- Impaired retrieval or visuospatial knowledge
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AUTHOR

SPATIAL PROBLEM

Benton (1969 and 1979)

Defective Logalisation of Points In Space
- Deficlts within grasping space - pointing response
- Deficits within actlon space - verbal judgement

- Absolute localisation - a single response In relation to the observer

- Relatlve localisation - spatial relationships between two stimuli as
seen by the observer

Defactive Perception and Distance Judgement
Depth Perception

- Real and apparent which is produced through sterecscoplc
presentation

Defective Topographical Disorientation

- Failure to describe spatial characteristics of environment at the
level of Representation or Revisualisation.

Unilateral Visual Neglect

Slev and Freishtat (1976) Siev et al
{1986)

Spatial Relatjons Syndrome

- Figure-ground perc.eption

- Form constancy

- Position in space

- Spatial refations

- Constructional apraxia

- Dressing apraxia

- Topographical disorientation
- Depth and distance deficits

Lurla (1980)

Spatial Disojentation

- Spatfal relationships
- Pasition In spacs

Spatial Apractagnosia

- Topographical disorientation

- Motor disturbances such as dressing and copying figures as a
result of spatial disorientation

Kolb and Whishaw
(1985 and 1990)

Body Space
- Agnosia for body parts

Grasping Space

- Displaced visual attention
- Inability to perceive more than one stimulus
- Inabliity to follow a moving object and to fixate

Actlon Space

- Right/left confuslon

- Problems in Egocentric and Allocentric space
- Topagraphical disoriantation

- Disturbance of spatial thought

- Disturbance of spatial memory

- 416 -



Kolb and Whishaw (1990) suggested that there was a way of classifying spatial

activities according to the sensory motor responses that people made when

they moved around their environment. These reponses are:

Positive responses: These responses are movements made with the body

used as a reference. They require no external cues. These responses are

also referred to as egocentric responses.

® Cue responses: These are movements directed by a particular cue.

® Place responses:. These are movements that take the person to a particular

location or object which is hidden from view.

The response to cue and place fall into the category of allocentric space. Al

three categories are encompassed in the classification of space used by Kolb

and Whishaw (1990) and used in this thesis i.e. Body, Grasping and Action

Space.

19.3.1.

19.3.2,

Body space

As already mentioned, disturbances of body space will not be
discussed in this thesis as they do not involve visual perception.

Grasping Space

Grasping space (Kolb and Whishaw 1985 and 1990), touch space
(Critchiey 1953) or the subjective spatial group (Flavell 1963) are
synonymous and refer to the space around the body in which objects
can be seen, touched and manipulated. Cue responses are part of
grasping space. The visual system is important in the exploration of
space within the sphere of grasping space. "Disorders of visual-
spatial exploration could thus result from deficits in attending to visual
stimuli or in making the necessary eye and body movement towards
them" (Kolb and Whishaw 1985: 578). The following deficits were
therefore included as deficits of grasping space.

B Defective eye movements - such as the inability to follow a moving
object or to maintain fixation. as well as abnormal search (Kolb
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19.3.3.

and Whishaw 1985 and 1990). As these defects concern eye
movements and not perception, they have not been included in
this thesis as they are best evaluated by oplometrists through
specialised equipment.

m Directional Concepts. This has been defined by the candidate as
the ability to perceive the directional location of an object in relation
to the line of gravity and to transpose this concept into one
dimensional form on paper (see chapter four). 1t would appear that
defective judgement of direction (Benton 1979) and the inability to
point to an object in space (Critchley 1953) fall within the ambit of
directional problems.

B Spatial Relations. Spatial relations have been defined in this
thesis as the ability to perceive two or more objects in relation to
oneself and in relation to each other (see chapter four). The
problems of relative localisation of obje.’s in space (Benton 1979,
Kolb and Whishaw 1985 and 1990); iha inability to count objects
(Critchley 1953); problems of spatial relationships named by Luria
(1980) and Siev and Freishtat (1976) Siev et al (1986) would
appear to correspond to problems of spatial relations as defined
above.

Critchley's (1953) definition of relative localisation also corresponded
to the concept of spatial relations as described in this thesis.

Action Space

Action Space (Kolb and Whishaw 1985 and 1990) is the objective
grop of spatial concepts. There was general agreement that a
category of space perception existed in which problems may be seen
in the ability to "visualise" space. The aspects of action space were
therefore as follows:-

® Topographical Orientation. Topographical Orientation has been
defined as the ability to perceive and remember the [ocation of
objects and places in space (see chapter four). This skill has been
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described by Siev and Freishtat (19786), Luria (1980), Siev et al
(19886), and Kolb and Whishaw (1985 and 1990). Critchley (1953)
also named map reading, self extrication from a maize and a sense
of orientation all of which appeared to belong in this category.
Benton (1979) described defective topographical orientation as the
failure to describe the spatial characteristics of the environment
which could occur at either the level of representation or re-
visualisation. As has already been explained in chapter four the
evaluation of representative topographical orientation is not covered
in the V-P-M battery due to the subjective nature of the concepts.
However, a subjective evaluatior could be used in patient
assessment as it is an Imporiant part of space perception and czn
give additional insight to the problems experienced by the patient.

® Spatial Thought. This is the ability to manipulate spatial concepts
in the mind withc't concomitant physical manipulation of objects
(see chapter four). According to Lezak (1983) it inciuded the ability
to conceptualise spatial rotations and inversions and construct three
dimensional forms from two dimensional stimuli. This skill has been
allocated to the category of position in space by the candidate, Siev
and Freishtat (1976) and Luria (1980). One way of testing spatial
thought processes is to require the patient to transfer two
dimensional forms into three dimensional constructions and vice
versa but these need to be relatively complex tests.

Depth and distance estimates (Benton 1979 and Lezak 1983) could
be categorised as aspects of spatial thought, Benton (1979) defined

these estimates as "real" perception.

Features of Spatial Probleims

Critchely (1953), Benton (1979) and Luria (1983) enumerated the
features of spatial problems that might be revealed through testing

as follows:-
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® Grasping Space

a)

b)

The constructions or drawings might be crowded into a

corner.

There might be "closing in" of the design copied.

Horizontal lines might be drawn or constructed in an oblique

direction.

The lines drawn might be tremulous.

There might be inaccurate intersection of co-ordinates in
drawing and construction tasks.

The patient might tackle the task in a piece meal way, being
unable to visualise the task as a whole.

Form board patterns and puzzles might be difficult to put
together. It appeared to be particularly difficult to arrange two
right angled triangles to form an isosceles triangle (see
Design Construction test of the V-P-M Battery).

There might be the inability to hold a rod or a stick in a
vertical or horizontal direction on command or to be able to
position it as it lies on the table. (See Stick Construction Test
of the V-P-M Battery).

W Action Space

a)

There might be a tendency to confuse three dimensional
space. i.e, confusion of planes. For example a patient who
is asked to draw a plan of his home might draw in flat
chimneys or the roof onto the floor plan (Critchiey 1953),
This might also be associated with the inability to read the
two dimensional blue-print of a building by a patient who had
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been able to do this previously. The use of perspective to
represent space is a learnt skill (Concha 1983).

b) There could be abnormal representation of perspective and
depth.

c) There might be abnormalities of relative size and articulation.

d) There might be muddled and incorrect orientation of verbal

and written symbols.

e) Difficulty could be experienced in determining the meaning of
adverbs such as up, down, in, out, back, front and difficulty in
interpreting below and behind when looking at a two
dimensional picture.

f)  There might be a reversal of designs and letters in drav ing
and writing.

Critchely (1953) also stated that the patient often made eXcuses
saying that "he could never draw" or there might even be a
catastrophic reaction when confronted with spatial tasks with the
patient showing annoyance, embarrassment or distress,

Functional activities might also be disturbed in that the patient is
unable to correctly orientate his clothes for dressing, he may not be
able to play board games such as draughts, fold a letier to put in an
envelope or to interpret the position of the hands on a clock.

Summary

The literature review has dealt with only those references in which a
classification of spatial constructs was given. Many studies have
been published dealing with hemispheric localisation of space
perception (Patterson and Zangwill 1944, Warrington et al 1966,
Newcombe and Russel 1969, Benton and Hecaen 1970, Hannay et
al 1978, Ratcliff 1979, Springer and Deutsch 1989) but a satisfactory
explanation and description of the different categories of spatial skills
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discussed have not been provided in the literature. This thesis has
made a clear differentiation between the different space constructs

19.4. TESTS OF SPATIAL DISCRIENTATION

19.4.1.

Grasping Space

19.4.1.1. Directional Concepts

The task described by Benton et al (1975) in which single
and double fine stimuli were presented foliowed by the
presentation of a response card on which the patient was
required to identify the line or lines that he had just seen, is
an excellent task for the evaluation of directional concepts.
Unfortunately, there are no normative data for this task and
memory is a component of the test. The task has been
further refined by Benton et al (1978 and 1983) and in the
1983 version the memory component was removed. In
addition the scores of this more recent version were
adjustad for individuals over fifty years of age.

The Standardised Road Map tesu of Directional Sense
(Money 1976) evaluates a patient’s ability to tell the direction
that the examiner took at each turn while drawing a dotted
pathway, Norms are available up to the age of eighteen
years. Although it did not require motor ability from the
patient it required the patient to acc'.rately name right and
left directions and therefore needed verbal output.

Directional sense might also be evaluated through having
the patient draw a series of arrows in a specific direction
(Goody and Reinhold 1963).

Stick Construction tasks as described by Butters and Barton
(1970) and Goodglass and Kaplan (1972) might be used to
diagnose directional problems although they are also used
to evaluate spatial relations.
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Dot to dot tests comyiled by MacQuarrie (1953), Frostig
(1966), Dennis and Dennis (1969), Grant (1969) and Ayres
(1980a), are all suitable for the avaluation of directionality.

Of the ahbove tests only the MacQuarrie Test (1953) has
normative data against which adult performance can be
judged.

Spatial Relations

Frostig (1986) named her dot to dot test a spatial relations
test. Ayres (1980a) named her dot to dot test a design
copying test and stated that it evaluated visual-motor
behaviour. The Frostig test was the only test labelled as a
spatial relations test that could be found by the candidate.
However, tests such as the Token Pattern Test (Benson
and Barton 1970) and the Block and Stick Construction
tests described in this thesis can all be used for the
evaluation of spatial relationships.

19.4.2.  Action Space

19.4.2.1.

18.4.2.2.

Topographical Crientation

As previously mentioned, this aspect was not covered in the
V-P-M battery and therefore suitable testing material will not
be discussed here. Suffice it to say that there are no
standardised tests as topographical orientation is a
subjective experience.

Spatial Thought

Tests such as Luria's Parallelograms (Christensen 1975
and Golden 1985), the Location sub-test of the MacQuarrie
test for Mechanical Ability (MacQuarrie 1953) and the
Spatial Relations sub-test of the Primary Mental Abilities
Test (Thurstone 1963) provided a means of evaluating
space visualisation or spatial thought. The Position in
Space test of the V-P-M Battery has proved to be a good
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test of this function. The test should play a useful part in
evaluation as non of the more recent test batteries evaluate

space visualisation.

19.4.3. The V-P-M Battery

An attempt was made to distinguish between the different types of
spatial problems in drawing up the V-P-M battery. In each instance a
test requiring motor output was constructed as well as one which was
either motor reduced or motor free. This was done ih order to
distinguish between problems associated with apraxia and those not
associated with it. Thus the following tests were designed for spatial

function:-

® Grasping Space - Directional Concepts - The Arrow test and the
Dot-Line test.

- Spatial Relationships - The Spatial Relations
test, Block and Stick Construction | tests and the Design
Construction test .

m Action Space - Position in Space - The Position in Space test,
the Block and Stick Construction Il tests.

19.5. DETERMINING SPATIAL DISORIENTATION FROM RESULTS ON THE V-P-M BATTERY

As only those patients with lesions of the right hemisphere were selected for
this study, it was not possible in this thesis to compare the type of problems
that are experienced by right hemisphere patients with those of left hemisphere
patients. Once it had been determined through low test scores, that a problem
existed, the typical features of spatial problems were used to assist in making a

diagnosis.

19.5.1.  Problems of Grasping Space
19.5.1.1. Directional Concepts

The directional confusions of patient ten and twenty-two
were clearly seen when they rotated the stimulus cards of
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the Arrow Matching test in an attempt to orientate the
arrows in the same direction as those seen in various
designs on the response sheet. Problems of directionality
were seen in the drawing tests i.e. VMI figure 6.13 and 6.14,
(see chapter six) and the Dot-Line test (chapter ten).
Although the Dot-Line test was specifically constructed to
evaluate directionality it seemed that directional problems
were more evident in the VMI test. This was probably due
to the fact that guidelines were present in the form of dots in
the Dot-Line test. Directional problems might alsc be
diagnosed from performance on the Stick Construction tests
{Chapter Thirteen).

Spatial Relations

it has already been shown in chapter sixteen in which
apraxia was described that the greater number of patients
performed poorly on both constructional and motor free
tests, of these several might be said to have a
copstructional apraxia.  Only three patients had obvious
spatial problems without an apraxia. As most of our daily
activities involving space takes place in the sphere of
grasping space, motor activity as the end point of space
perception is extremely important. Critchely (1953) found
that spatial problems were more evident in free-hand
drawings for which greater spatial judgement is needed. [t
was however possible to separate spatial problems from
apraxia and a patient might have spatial problems without a
concomitant motor planning problem.  The reverse,
however, might not be so.

The following features of spatial problems were
demonstrated in the execution of the tests of the V-P-M
battery.

a) Horizontal or vertical lines drawn in an oblique
direction (see Chapter Six).
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19,5.3.

b)  Lines drawn were tremulous (Chapter Ten).

¢) Inaccurate intersection of co-ordinates of drawing and
construction (Stick Construction test) see Chapter
Thirteen.

d)  Reversal of designs (Figure 10.7 - Chapter Seven).

e) Incorrect orientation of parts of construction (see
Figures 6.15, 6.16, 13.8, 13.9 and 14.7 in Chapters
Six, Thirteen and Fourteen).

Problems Of Action Space - Spatial Thought

Poor space visualisation was seen in the performance of patient

number twenty in the Position in Space test. Problems of positioning

a block correctly in space was seen in figure 12.9, Chapter Twelve.

Patients With Specific Spatial Problems

The pattern of patient responses on tests involving space concepts

can be found in table 19.2.

19.5.3.1.

19.6.3.2.

Directional Problems

Patient number twenty-two demonstrated directional
problems. She was a woman aged fifty years who was
tested four months after having the right middle cersbral
artery clipped when an aneurysm was discovered. She
achieved scores below the normal for her age in the Dot-
Line test and Atrows test. Directional problems were also
observed in the failed figures of the VMI test, although the
overall score of the VM! was within normal range.

Space Relations and Position in Space

Most of the patients who performed poorly on the tests
related to spatial relations i.e. the Spatial Relations test,
Block Consfruction [, Stick Construction 1 and Design
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Construction test, also performed poorly on the Position in
Space test. There was no pattern in the performance on
the Block and Stick Construction Il tests in relation to the
motor reduced Position in Space test. Four patients passed
the Spatial Relations test but failed on the Position in Space
test (see Table 19.2).

It seemed that determining different spatial constructs was
possible through the V-P-M battery.

The question that needs answering, however, is - are the
spatial skills of grasping space and .action space
hierarchical in nature i.e. does skill in grasping space form
the basis upon which skills in action space are built?  Will
problems in grasping space automatically create problems
in action space? According to De Ajuriaguerra and Tissot
(1969), grasping space or subjective space develops in the
child before that of action of objective space. The fact that
all the patients who falled or were untestable on the Space
Relations test also failed the Position in Space test seemed
to indicate that the hierarchical nature of the skills was in
operation in these motor reduced space tasks. This was
not obviously apparent in the Block Construction tests as
52% of the patients who completed these tests passed both
block tests, 22% failed kioth and equal number failed one or
the other.
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TABLE 18.2

PATTERN QF PATIENT RESPONSES

ON TESTS INVOLVING SPACE CONCEPTS

. = Problem.

D = Discharged

= No Problem
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. Untestable

28

Untestable

29

Discharged

30
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It seemed therefore that the Block Construction Il test needs
to be totally revised if it is to be an effective measure of a

motor test in the area of action space.

These results could indicate that it is difficult to separate
motor from motor free behaviour in the diagnoses of spatial
problems in the adult C.V.A. patient. This may be due to
the fact that adults have extensive experience in both types
of tasks unlike the educationally disadvantaged child who
may lack experience in the motor based spatial activity
including drawing and construction {Concha 1985).

19.6. CONCLUSIONS

Determining different spatial constructs is possible through the V-P-M battery.
it stil remains unclear whether the different spatial constructs such
directionality car appear as isolated problems. It is, however, apparent that
problems in the sphere of action space i.e. poor visualisation can occur without
concumitant problems in the sphere of grasping space but not vice versa thus
confirming the developmental and hierarchical nature of spatial ability.

The necessity of having motor free and motor reduced tasks in a perceptual
assessment test battery is for the purpose of being able to diagnose a

constructional apraxia as distinct from a purely spatial problem.

it seems necessary to test many more patients on the V-P-M battery before a
clear distinction can be made regarding its effectiveness in obtaining
differences in the functional ability of the adult to perform motor based space
tests as distinct from other spatial tests. The major advantage of the V-P-M
battery over others is it's ability to separate and test different components of
spatial function, and it will make research in this area much easier in the future.

Aspects of this chapter have been published in the South African Journal of Occupational Therapy, Volume
25:2, 1995,
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CHAPTER 20

HEMIANOPIA, VISUAL INATTENTION AND UNILATERAL VISUAL

NEGLECT

20.1.

INTRODUCTICN

The differences in the clinical manifestation of hemianopia, visual inattention
ar. 1 unilateral visual neglect are difficult to determine. The terms are often
used interchangeably to add to the confusion. Heilman (1979) for example
defined both hemi-inattention, and hemi-neglect as “.. the failure to respond to
unilateral stimuli ..." (page 268). He further stated that hemi-neglect was also
termed visuo-spatial agnosia, hemi-spatial agnosia, visuo-spatial neglect and
unilateral spatial neglect. Kolb and Whishaw (1980) used the term
"contralateral neglect" i.e. neglect of stimuli on the side opposite to the lesion
which might be accompanied by denial of the deficit. Kolb and Whishaw (1990)
believed that recovery passed through two stages. "The first, allesthesia, is
characterised by the person beginning to respond to stimuli on the neglected
side but doing so as if the stimuli were on the good side” (page 425). The
second stage is called simultanecus extinction i.e. the person “.. responds to
stimuli on the hitherto neglected side unless both sides are stimulated
simultaneously, in which case he or she notices only the stimulation on the side
ipsilateral to the lesion" (page 425-426). This phenomenon was labelled visual
inattention by Critchley (1953) who said that the patient was unable to detect a
visual stimufus on one side if a visual stimulus was simultaneously presented
on the opposite side. Inattention was present on the side opposite to the
lesion. Lezak (1983) stated that visual inattention was sometimes called visua!
neglect or visual extinction. She defined all three as "... absence of awareness
of visual stimuli in the left field of vision, reflecting its common association with
right hemisphere lesions * (page 342). In 1995, Lezak defined inattention as

“the tendency for decreased or absent awareness of events presented to the
half of the body contralateral to the hemisphere side of the lesion” (Lezak 1995
: 79). She went on to say that “Left visual inattention is frequenily, but not
necessarily accompanied by left visual field defects, more usually left
homonymous hemianopia.” (page 80). Heilman (1979) found lesions causing

- 430 -



20.2.

neglect to be located in the inferior parietal lobe. There seems, therefore, to be

four categories of neglect of visual space as described in section 20.2.

DEFINITIONS

20.2.1.

20.2.2,

20.2.3.

Hemianopia

Lesions of the visual tract causing characteristic field defects or
hemianopia are well documented, (Gilroy and Meyer 1975). There is
a quantitative loss in the opposite homonymous field in heminaopia
constituting blindness for a part of the visual field. This defect is
fairly common and is “.. associated with a neglect, disregard or
forgetfuiness of that half of space which subtends the heminaopia
field i.e. the patient has an imperception for the objects contained
within the extra-personal space on one or the other side of a vertical
midline" (Critchley 1983 . 271). Some patients adjust to this
condition by turning their heads so that the visual stimulus falls within
the intact field, other patients do not and treat the space as though it
did not exist.

Unilateral Visual Neglect

Schenkenberg et al (1980) defined unilateral visual neglect as the

"... tendency of patients with cerebral damage or disease restricted
to one hemisphere, to neglect or ignore visual stimuli that appear
contralateral to the affected hemisphere" (page 509). It seemed that
recovery from neglect passed through the phases as enumerated by
Kolb and Whishaw (1990). It also appeared that a unilateral visual
neglect might not occur without a homonymous hemianopia and
therefore it was difficult to separate hemi-neglect (unilateral neglect)
from hemianopia. Unilateral neglect might be manifested by the
patient drawing only halt of a picture, quartering a line instead of
bisecting it and failing to eat from one side of his plate etc.

Visual Extinction

Visual extinction or simultaneous extinction is the inability to detect a
visual stimulus on one side if a visual stimulus is simultaneously
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presented on the opposite side. Patients tended to notice only the
stimuli on the side ipsilateral to the iesion (Kolb and Whishaw 1990).
According to Critchley (1953) this phenomenon was not usually
discovered until specifically looked for “. most patients being
unaware of any defect which may arouse suspicions on the part of
the examiner" (page 317).

Visual Inattention

Visual inattention refers to a defective and therefore a reduced ability
to attend to one or more components of the visual world. Although
Albert (1973) used this description to refer to visual neglect, it was
thought that his definition was a more apt description of visual
inattention. Siev et al (1986) used the term to describe visual
fixation. It was also possible that simultanagnosia described by
Frederiks (1969b) was the same as visual inattention (see Chapter
Seventeen).

It seems that visual inattention may occur without a visual field
defect. The opposite is also true i.e. a visual field defect may occur
without visual inattention and both may occur simuitaneously.
According to Albert (1973), the two occurred fogether more often
whan the lesion was in the rtight hemisphere. Visual inattention
occurred in the centre of the field or on both sides more often than
on the side contralateral to the lesion.

Albert (1973) also found that this type of visual defect occurred in
almost as high a percentage of subjects with damage to the left side
of the brain (30%) as those with right sided damage (37%). He,
however, found that the neglect that occurred in the case of right
damage was more severe than that of the left brain damaged cases.

Albert (1973) also proposed a model to account for this type of visual
problem, This was verified by Heilman (1979) and Kolb and
Whishaw (1990). According to the model, when stimuli are received
by the normal individual, an initial process of perceptual integration
takes place in each hemisphere with input from the contralateral
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visual field. Full visual perception then requires a process of bilateral
integration in which cross transfer of function between hemispheres
takes place although the right hemisphere is dominant for the final

process of visuo-spatial organisation.

When there is brain damage the information transmitted to the
opposite hemisphere is incomplete and inaccurate and arrives either
too early or too late. Thus the normal bilateral integration of stimuli
from the visual world is disturbed in both its temporal and its spatial
aspects. This accounts for some defects within the so called normal
field. Heilman (1979) said that this quantitatively asymmetrical
sen-ory aspect to the two hemispheres might also account for the
"extinction" phenomenon.

However, disturbances in general overall attention might account for
at least some of the deficient performance observed. Heilman and
Valenstein (1979) and Heilman and Van Den Abell (1980) proposed
that neglect was manifested by an attention-arousal (alerting)
disruption of the orientating response involving the cortico-limbic-
reticular loop.

Qualitative Defects In The Visual Field

Field defects may improve but leave what Critchley (1953) termed
qualitative field defects. He enumerated these as follows:-

& Visual disorientation (disordered spatial relationship of uhjects).

m Metamorphopsia (this is distortion of size, colour, orientation etc.).
R Altered visual adaptation rate.

B Loss of appreciation of small stationery objects.

@ Altered rate in flicker fusion.

® Delayed recognition time.

E Loss of aptokinetic nystagmus.
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20.3. TESTS FOR VISUAL FIELD DEFECTS

20.3.1.

20.3.2.

20.3.3.

20.3.4.

Hemianopia

This is evaluated through confrontation testing (Siev et al 1986)
perimetry and target testing (Heilman 1979).

Unilateral Visual Neglect

Unilateral neglect could be tested through the use of alternating
simuitaneous stimuli (Siev et al 1986) using finger movements
(Hellman 1979).

Other tests such as the Line Bi-section Test (Schenkenberg et al
1980), and the Crossing Out Letter test of the Rivermead Perceptual
Assessment Battery which was specirically constructed to evaluate
visuial neglect might also be used. The Right/Left Copy Shapes test
and Right/l.eft Copy Words test of the RPAB (see Figure 6.7) were
also designed to evaluate neglect. Oxbury et al (1974) used
drawings of a daisy, block, and clock face for this purpose. Albert
(1973) specifically constructed his Crossing Out Line Test to
evaluate this function. The test consisted of a sheet of paper on
which 40 linns were drawn at various angles and widely dispersed on
either side of the midline. The patient was asked to cross out the
lines. There were other tests that required the patient to cross out or
cancel items such as lines, bells, stars, letters and symbols (Lesak
1995).

Visual Extinction

Visual extinction may be evaluated through the presentation of the
patterns ascribed to Vernea and described by Lezak (1983 and
1995).

Visual Inattention

The patterns ascr sed to Vernea were designed to test visual
inattention [.2. in a 9x9 grid of squares, the patient was asked to put
an x in any three spaces; on two rows of nine dots presented in
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parallel, the patient was asked to draw a vertical line between any
thtee spaces (Lezak 1995), Bisiach and Luzzatti (1978) asked
patients to describe a familiar location from two different viewing
points. A diagram of the Piazza del Duemo in Milan was presented
for this purpose and was therefore only suitable for patients familiar
with Milan.

Lezak (1995) also described picture description tasks, reading tasks
and drawing and copying tasks for visual inattention. The picture
scanning component of the Behavioural inattention Test compiled by
Wilson, Cockburn and Halligan and the Indented Paragraph Test of
Caplan as described by Lezak (1995) also appeared to be useful for
this category of visual defect.

20.4. DETERMINING VISUAL FIELD DEFECTS FROM THE RESULTS OF THE V-P-M BATTERY

No specific tests were constructed to evaluate visual field deficits in the V-P-M
battery. Unilateral field neglect may be ascertained on all tests when the
subject neglects to complete the left side of the test. The Colour Matching,
Form Matching, VMI, Arrows, Position in Space and Spatial Relations tests
were particularly useful in this regard.

In patients eight, nine, fifteen and twenty-seven, clear negiect of the left visual
field was demonstrated. Patient eight worked from right to left and neglected to
complete tasks on the left side e.g. all the left VMI figures were not completed
until the patient was reminded to complete all figures on the page.

Visual inattention was seen in patients one, two, seven, sixteen and eighteen.
The Figure-Ground test proved to be a useful test for this diagnosis. Patient
sixteen was interesting in that he stated that he could not see parts of the tests.
This problem was not restricted to the left field. This problem could also be
ascribed to one of simultanagnosia. Some of these patients also manifested
poor concentration and general attention deficits thus confirming the findings of
Heilman and Valenstein (1979).
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20.5. CONCLUSIONS

It seems possible to be able to distinguish between a left field neglect and
visual inattention affecting different parts of the visual field, through the V-P-M
battery.

As hemianopias are clinically manifested in field neglect these two problems
should be grouped together. Visual extinction, as Critchley (1953) has stated,
must be specifically looked for. This was not done with the patients tested for
this thesis, neither were the ‘“qualitative defects” enumerated by Critchley
(1953).

As line bi-section and fine cancellation tasks have been found to be effective
means of evaluating field defects, the line cancellation test described by
Schankenberg (1980) which has a standardised format for administration, could
be included in any future version of the V-P-M test to make the diagnosis more
specific. In addition should neglect of the visual field be noted, qualitative defects
should be evaluated.
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CHAPTER TWENTY-ONE

SUMMARY OF RESULTS AND THE CONCLUSIONS

21.1.

INTRODUCTION

The purpose of this thesis was to construct a comprehensive battery of tests
that was robust in terms of its psychometric characteristics to evaluate visual-
perceptual-motor (V-P-M) function in the adult siroke patient. This was to meet
the need for the occupational therapist to target specific deficits and thereby to
provide an effective treatment to patients. The review of the literature
deroristrated the need for such a test battery as no available tests met all the
requirements for reliable and valid assessrnent tools. This demanded that each
test be based on a sound theoretical model, supplied information on age
related changes in V-P-M function and that the battery had undergone rigorous
testing of the psychometric characteristics and consequent test adjustment
before the collection of normative data.

To determine effectively whether patients suffered from perceptual problems as
the result of a stroke, the tests were required to provide data that differentiated
between the normal decline in function with age and the further decline that
might result from brain dysfunction and damage from a stroke. Accordingly
normative data for a range of ages needed to be provided.

For a test to provide norms against which a patient's function may be
evaluated, a number of steps had to be taken to ensure that the test was
appropriate, valid and reliable. These steps included constructing the items,
testing a normal population, analysing the psychometric characteristics of the
tests and reconstructing the tests after having dealt with the problems identified
in the afore - mentioned analysis. Only then could the finai testing take place to
establish the norms for use in the evaluation process. This thesis concerned
itself with the eleven steps leading to the formation of the final format of the
tests in the battery. The final step (sten twelve) i.e. the administration of the
battery to a random sample of the population to obtain the normative data on
test performance was not carried out in this study. This research has resulted in
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the development of a battery of tests for which normative data may row be
collected.

In this chapter the candidate has summarised the results of each step of the
standardisation process undertaken and the conclusions reached regarding the
adequacy of the various tests for measuring the function for which they were
constructed.

Step 1 : DEFINITION OF THE TEST DOMAIN

For a standardised test to be acceptable it must be based on a guiding theory
which provides definitions of the theoretical soncepts and their relationships to
one another. The theory is then tested through research aimed at
operationalising the theory. The Visual-Perceptual-Motor Test Battery
described in this thesis was constructed on the basis of a theoretical model, the
individual components of which have been described in Chapter Four. As the
battery of tests was constructed to measure V-P-M function, it was necessary
to define this term. V-P-M function for the purposes of this thesis was defined
as "the processing and interpretation of visual stimuli as well as the selection
and use of the correct motor pattern in response to that visual stimulus when
appropriate.” The model concentrated on the components of visual perceptual
function , although the need for different types of motor output were described.
The model included the following skills:

Form Perception is the ability to recognise a form or shape as a whole, a skill
that is needed for one to be able tc use everyday objects appropriately. A motor
free Form Matching (Form) test was constructed to measure this function.

Overall Contour is the skill that enables the individual to analyse the elements
that make up a form and to reproduce these elements to form an outline. The
Developmental Test of Visual Motor Integration (VMi; (Beery and Buktenica
1967,1982), was selected as an approptiate test for this purpose. It is the only
published test in the V-P-M battery and consists of a sequence of twenty-four
geometric forms to be copied on to paper with a pencil. The later versions of
this test were not available at the time this study was begun, Although the
normative data have changed with each new edition of the test, the twenty-four
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geometric forms have not. The latest edition of the VMI provides normative

data to the age of seventeen years.

Motor output patterns generated by sensory patterns are an inherent part of the
visual perceptual process and although these patterns can be reduced to a bare
minimum, they must bu present in some form for the input to be verified. Copying
forms in a paper and pencil test is an effective way of evaluating an individual's
ability to analyse components of a perceptual structure. In addition the individual
must be able to synthesise the sub-units to make a whole and the Part-Whole (P~
W) test, a motor reduced test, requires the subject to cornbine different elements
to make a comptete figure. The term motor reduced is used to differentiate
between those tests requiring the subject to point out the correct answers (motor
free) and those that require the subject to place a cross on the correct alternative
{motor reduced). A motor enhanced test requires the subject to exercise skilled
motor activity in the performance of tasks such as in drawing and construction
activities. To help in the diagnostic process, it is important to make une distinction
between motor free, motor reduced and motor enhanced activities during testing.

Perceptual Constancy Is the ability to perceive and to maintain in one's mind

the invariant properties of a structure in spite of a variety of means of
presentation. This skill is important as it enables the individual to keep his
world stable and is evaluated in the motor reduced Perceptual Constancy (PC)
test.

Figure-Ground ability is essential to help the individual focus on the task at
hand and to place irrelevant stimuli into the background. Therefore, the Figure-
Ground (F-G) test, was constructed to measure this aspect of the visual

prreeptual process.

Space Perception is an important and fairly complex component of V-P-M

function described by various authors in different ways (see Chapter Nineteen).
It was, therefore, necessary for the candidate to draw up a scheme of spatial
perception as part of the V-P-M model on which to base the various space
perception tests. The components of the scheme are as follows:

Directionality is a basic skill enabling the directional location of an object to
be determined in relation to the line of gravity. This skill is included in two
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tests i.e. the Arrows (AR) test {(a motor free test) and the Dot-Line (D-L) test
which is a paper and pencil motor enhanced test requiring spatial concepts
that emphasise the accurate analysis of line directions. It has become
apparent from the process of determining the construct validity of this test
that it also evaluates spatial relationships.

Space is further evaluated through a series of motor enharnced and motor
reduced tests which analyse the ability to perceive;

Spatial relations is the ability to determine the relationships amongst
objects (three dimensional form) letters and numbers (two dimensional form
used in writing and arithmetic). Four tests were constructed for the purpose
of evaluating this skill: the Spatial Relations (SR), the Block Construction |
(BCI), the Stick Construction (SC 1) and the Design Construction (DC) tests.
The construction tests were compiled to evaluate spatial relationships in the
three dimensional form (block construction) and in the two dimensional form
(sfick construction). The Design Construction test was formulated to
evaluate relationships of objects that overlap in order to make use of the
learned concept of perspeciive, a concept which is required for the
interpretation of the spatial world. The motor reduced test i.e. the Spatial
Relations test was designed to enable a distinction tc be made between
spatial problems associated with motor planning and those unassociated with
this process.

Position in space is the ability to distinguish the specific position that an
object, letter or number holds in space and requires space visualisation.
Paosition in space was the term used in this thesis to (abel space visualisation
tasks which required the spatial manipulation of objects in the mind. The
term position in space has not beer used by other authors for this purpose.
There is no other existing test for space visualisation, although the term is
referred to in the literature and is a skill upon which we depend for moving
about in our environment, Three tests were constructed to measure this skill
(the Position in Space (PIS) test, the Block Construction Il (BC Il) test and the
Stick Construction Il (SC 1) test). These tests require the subject to
manipulate spatial concepts in the mind and in the case of the Block Il and
Stick Construction il tests, to demonstrate this skill by completing a
construction task. The construction of motar free, mator reduced and motor
enhanced tests enabled the carviidate to make the distinction between visual
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21.3.

perception and motor planning problems in the C.V.A. patient when these

occurred.

Colour perception was the fast visual perceptual skill evaluated and this

was done through the Colour Matching (COL) test which requires the
subject to match colours of different hues. Colour perception is necessary
for the interpretation of objects as well as assisting in the visualisation of

the spatial world.

Thus a unique battery of fifteen tests was created, based on a well defined
model of V-P-M function.

STEP 2 : USES PLANNED FOR THE BATTERY OF V-P-M TESTS

The battery was designed to determine whether there were changes in V-P-M
function in individuals who had suffered a stroke, particularly a stroke located in
the right side of the brain as the right cerebral hemisphere is known to be
dominant for the function of perception in the non-verbal sphere. Furthermore
it is also claimed that V-P-M function decreases with age without necessarily
interfering with the individuals' ability to effectively carry out their activities of
daily living (see Chapter Two). However, tests available to date have not
proved to be sensitive enough to changes occurring with age. Therefore, in the
candidate's opinion, the relationship of V-P-M function to activities of daily fiving
has not been satisfactorily determined. The V-P-M Battery was planned to
evaluate the perceptual ability of stroke clients across a variety of ages with the
ultimate aim of establishing relationships in the different functional categories

of activities of daily living, perceptual function and motor ability. In this way the
treatment of the cause of the dysfunction could be specifically directed.

The various items constructed for each of the V-P-M tests were carefully
chosen to evaluate the different components of V-P-M function, and to offer
interest and challenge at the correct level of difficulty for adults. Batteries of
tests currently used by occupational therapists (e.g. RPAB by Whiting et al
1985 and the LOTCA by lItzkovich et al 1990) offer uncomplicated tests and
many adults find them rather simple and become very demoralised when failing
to complete items on the tests. Furthermore they do not demonstrate age
related changes,
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21.4.

21.5.

21.6.

21.7.

STEP 3 : TEST CONSTRAINTS AND VARIABLES

This step describes the variables that may influence the administration and
performance on the tests mentioned in the previous step and the way in which
these may be controlled. One important way of controlling variables in the
execution of tests is to provide detailed information on the manner in which the
tests should be administered and scored. Instructions for administering the
tests are included in Appendix 1. A description of the variables and the way in
which they may be controlled are to be found in Chapter Three.

STEP 4 : TEST BLUE-PRINT

Once steps 1-3 have been completed, the l=st blue-print must be finalised.
This step consists of providing a detailed description of each skill to be
measured by the test. This blue-print is found in Chapter Four in which is
described the model of V-P-M function used in this thesis. However, the model
has been reformulated as a result of the factor analysis. The adjusted model is
described together with the overall results of the factor analysis in section
21.11.3.2. of this chapter.

STEP 5 : THE BATTERY OF V-P-M TESTS

As a result of the previous four steps, a battery of fifteen tests was
conceptualised and fourteen unique tests were constructed by the candidate.
Details of the fifteen tests are to be found in Chapters Five to Fifteen and
Appendix 1.

STEP 6 : EVALUATION OF THE CONTENT BY EXPERTS IN THE FIELD TO ESTABLISH
CONTENT VALIDITY

The contents of the V-P-M battery were evaluated by fifteen occupational
therapists (Group One, see Chapter Three), for the purpose of providing
content validity. The ratings provided by the occupational therapists helped to
determine whether the tests measured what they were purported to measure.
If a test were found to measure functions different from those proposed by the
person constructing the test, changes would have to be made before its final
standardisation. No modifications were made to the items in the tasts as all
but two of the tests in the V-P-M battery were found to be at least better than
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average in assessing the perceptual skill for which they were devised. The two
exceptions were the Biock Construction Il and Stick Construction Il tests. [t
was decided fo leave these two tests unchanged to determine whether the
factor analysis woula confirm the constructs named by the candidate. This was
done as it was felt that the therapists had evaluated the tests of the V-P-M
Battery against the model of perceptual function proposed by Frostig in her test
(Frostig 1966), rather than against the model proposed by the candidate. In
Frostig's model space perception is divided into position in space, and spatial
relations. Position in space in the Frostig's Model is evaluated in the two
dimensional form and no visualisation is required. Smit (1996) confirmed the
fact that various raters may differ on what constitutes the content of a test as
one of the disadvantages of this method of evaluating content validity.

The ratings on individual tests were obtained by asking the therapists to
evaluate each test on a scale of 0-5 according to how well they felt the test
measured a perceptual skill and in this way a mean score for each perceptual
skill on each test was qbtained. A score of 3,75 or above indicated that the test
was a very much better than average assessment of the particular skill. A
score above 2,5 but below 3,75 indicated that the test was a better than
average measure of the skill.

Table 21.1 summarises the skills that the therapists indicated were measured
by each test and Table 21.2 shows the mean ratings awarded. Table 21.3
compares the skill for which each test was constructed with that ascertained
through the therapists’ rating.

It can be seen in tables 21.1 and 21.2 that the therapists felt that eight of the
tests were only "better than average" measures of a particular perceptual skill,
although five of these scored only 0,05 points below the cut off score for a "very
much better than average" rating ( i.e. Dot-line, Position in Space, Block
Construction |, Block Construction Il and Design Construction tests) and were
therefore placed in the upper bracket. The content validity will be discussed in
relaticn to the factor analysis in section 21.11.3.2. of this chapter.
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21.8. STEP 7 : ADMINISTERING THE BATTERY OF TESTS TO A SMALL GROUP OF
SUBJECTS FOR WHOM THE TESTS ARE INTENDED (C.V.A. PATIENTS)

This step was intended to solve problems that might be encountered later when
using the V-P-M tests with patients. Nine C.V.A. patients (Group Two) were
used for this step (see Chapter Three for their selection). As a result of testing
this group, some further changes were made to the instructions and
administration of the tests. These changes concerned mainly the wording of
the administration instructions. However, the method of administering the
Perceptual Constancy test was changed so that the stimulus card for each item
was left in front of the patient while the item was completed, thus eliminating
memory from the test. The results of the tests of these nine patients were not
included in the patient group (see section 21.10.2.) used for analysis in the
thesis.

TABLE 21.1 SUMMARY OF SKILLS MEASURED BY EACH TEST AS
EVALUATED BY THE OCCUPATIONAL THERAPISTS

TEST VERY MUCH BETTER THAN j BETTER THAN AVERAGE (>2,5)
+VERAGE ( >3,75)

Form Form as Mass

VM Overall Contour Directional Sense
Spatial Problems

P-wW Sub-Units of Form -

PC Perceptual Constancy Figure-Ground

F-G Figure-Ground -

AR Directional Sense

D-L - Spatial Relalions
Directional Space

SR - Spatial Relations
Position in Space

PIS - Position in Space
Percaptual Constancy

BC | - Spatial Relations

BC Il - Spatial Relations

SC | - Spatial Relations

SC Il - Directional Sense
Spatial Relations

[b]o] - Space Relations
Colour

COL Colour -

- Did not fall into this category
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TABLE 21.2 MEAN RATINGS OF FIFTEEN

OCCUPATIONAL THERAPISTS (CONTENT VALIDITY)

Perceptual SKil Form |VMI [PW |PC |FG |AR |DL |SR |Ps |BCl [BCi [scl  [sci |Dc |coL
Form as Mass Fom (17|16 |22 |13 |08 |27 |14 |20 |07 |08 |07 |07 |14 |02
Overall Contour 08 [38% |17 |16 |06 |07 |21 |15 |18 |20 [%0 |20 |20 |13 |00
SuB-Unis(P-W) 03 |24  |[&0% |11 [0& |05 |18 |16 |13 |18 |18 |16 |7 |15 |00
Perceptual Constancy 1,6 0,9 1,8 ‘ 391 1,3 1,0 0,7 2,3 34 0,8 11 0,9 1,0 1,3 0,4
Figure - Ground T4 (18 [10 |25 40" (17 |28 |21 |14 |07 |68 |08 |07 |07 |07
Directional Sense 64 |29 |07 |08 |05 |38~ |24 |% 25 |18 |18 |30 |28 |18 |00
Space Relations 04 27 (16 |04 |14 |20 [B7% |33 (16 (&7 [87% |8% (38 |47 |00
Position in Space 02 (20 14 07 |07 |47 |08 (28 |37 01 [11 (13 |14 |19

Colour 50 |00 |0z |00 |00 |00 |60 |04 |00 |00 |00 |00 |00 [25

*>2,5 = a better than average assessment of the skill

3,75 = a very much better than average assessment of the skill {5 :
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TABLE 21.3

COMPARISONS BETWEEN SKiLL PLANNED FOR

EACH TEST AND THERAPISTS RATING

TEST SKILL FOR WHICH TEST WAS l SKILL AS RATED BY
PLANNED OCCUPATIONAL
THERAPISTS
Form Form as Mass Form as Mass
VMI Overall Contour Overall Contour
P-W Sub-Units Sub- Units
PC Perceptuai Constancy Perceptual Constancy
Figure-Ground
F-G Figure-Ground Ability Figure-Ground Ability
AR Directional Sense Directional Sense
D-L Directional Sense Dirgctional Sense
Spatial Relations
SR Spatial Relations Spatial Relations
Position in Space
PIS Position Space (Space | Position in space
Visualisation) Perceptual Constancy
BCI Spatial Relations Spatial Relations
BCHi Position in Space (Space | Spatial Relations
Visualisation)
SCl Spatial Relations Spatial Relations
scll Position in  Space (Space | Spatial Relations
Visualisation)
DC Spatial Relations Spatial Relations
Colour
coL Colour Perception Colour Perception

21.9. STEP 8 : PRELIMINARY TEST FORMAT

As a result of the work completed in Steps 1-7 the "preliminary" test battery was
finalised and can be found in Appendix 2. "Preliminary” in this context means
that changes may still need to be made to each test after the analysis of the
psychometric characteristics and before the final standardisation is carriad out.
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21.10. STEP 9 : TESTING A GROUP FROM THE POPULATION FOR WHICH THE TESTS ARE

INTENDED AND TESTING HYPOTHESES | AND 1

Two populations were used for the testing carried out at this stage i.e. a group
of normal men and women (n = 118) between the ages of twenty and seventy-
nine years (Section 21.10.1). The results of the tests of this group provided the
data for the analysis of the psychometric characteristics of the tests.

A group of patients (n = 33) was also tested (see Section 21.10.2). The
patients’ data were used only to evaluate the validity of the test for delimiting V-
P-M problems in C.V.A. patients. Some patients’ performance characteristics
have been provided in this thesis to indicate the value of the tests in the
diagnostic process (Chapters Seventeen to Twenty).

21.10.1. The Normal Group
21.10.1.1. Differences Between Men And Women

The numbers of men and women in each age category may
be seen in Table 21.4. The scores of the tests for men and
women were compared to determine whether their
performance on the V-P-M battery was different. Fisher's
Exact test was used to compare the accuracy scores and
the U Test of Mann-Whitney to compare the time scores.
The results can be seen in Table 21.5 and Table 21.6. The
accuracy scores for the Form Matching test were not
compared as there were no visible differences between the
scores attained by both groups (range of scores 11-12 with
a maximum score of 12).

Differences between men and women were found .
follows:-

accuracy scores . the Colour Matching test in the age
category fifty to fifty nine years only (P < 0,05) (see table
21.5).
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time scores : the VMI test in the age groups twenty to
twenty-nine and seventy to seventy-nine years (P<0,01);

the Stick Construction 1l test in the age category
fifty to fifty-nine years (P<0,08) (see table 21.6).

The statistician felt that these results did not warrant
separate analysis for men and women and both time and
accuracy scores for men and women were combined for all
other analyses.

There is no unanimity regarding gender differences in
perceptual function. According to Lezak (1995) there were
some gender differences in the structure of the brain, with
the female brain being smaller. There was a tendency for
the corpus callosum to get smaller with age in men,..."but
no such change occurs in women, suggesting that brain
ageing may take place earlier in men than in women” (pg.
297).

TABLE 214 NUMBERS OF MEN AND WOMERN

AGE MEN WOMEN TOTAL
20-29 11 9 20
30-39 9 12 21
40-49 5 14 19
50-59 6 16 19
60-69 3 13 19
70-79 5 15 20
39 79 118

Although the only difference in accuracy scorgs hetween
men and women on the V-F-M battery was fuinid in the
Colour Matching test ( age group fifty to fifty-rine years),
Kolb and Whishaw (1990) found that "males exr:di in visual
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spalial abilily on tests of recall and detection of shapes,
mental rotation of two or three dimensional figures,
geometry, maize learning, map reading ... This difference is
only about 0,4 of a standard deviation” (pg. 391). However,
in a test such as the Ray Figure which is a test of spatial
ability, no gender differences were faund between men and
women by these authors.

TABLE 21.5 TESTING _FOR__DIFFERENCES
BETWEEN ACCURACY SCORES FOR MEN AND
WOMEN - P VALUES

AGE | 2029 |3030 4049 |s059 |e069 | 70-79
Form - - - - - -

vMmi | 01698 | 06699 | 03378 | 1,0 05232 | 10
PW | 03389 |10 1,0 10 10 0,3473
PC | 03742 | 06731 |10 03331 | 10 0,1313
FG | 06169 |10 05696 | 03498 | 05820 | 06126
Ar 03189 | 03694 | 03378 | 1,0 02632 | 06126
DL |10 06424 | 03034 | 1,0 05450 | 1.0
SR | 0369 |039%4 |10 06189 | 1,0 0,3473
PIS | 03359 | 06108 | 1,0 03213 | 1,0 0,4474
BCI | 1,0 08594 | 1,0 1,0 05304 | 10
BCH 140 02870 | 01408 |10 05820 | 058598
SCl | g4080 |ost08 | o080 | 1,0 05232 | 03189
SCl 1 oees | 10 10 04770 | 10 10

e |10 05534 | 1,0 10 05304 | 0,6027
coL {01968 | 03972 | 06285 | 00i73* | 02105 | 1,0

*P <0,05 - Not Calculated

Harshman et al (1983) found tha females excelled at
perceptual speed and males at perceptual closure and
disembedding of visual paiterns (figure-ground). This ability
of men in figure-ground iasks is contradicted by Taylor
(1968) who found women to be betier than men at tasks
requiring figure - ground perception. She lso found that
men tendeded to score better on visual spatial ia:ks than
women. However, women have been found to be better
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than men in language skills. Feingold (1988) found that the
differences between the genders on cognitive and
perceptual tasks have declined over the years to be of no

consequence today.

it was interesting to note that Beery (Beery and Buktenica
1967) in the first version of the VMI provided separate
normative data for boys and girls, but further testing on
larger samples indicated that there were no differences
between the two groups (Beery 1989). Of the tests
reviewed for this thesis, none provided information on any
differences between men and women.

TABLE 21.6 TESTING FOR DIFFERENCES BETWEEN -~
TIME SCORES FOR MEN AND WOMEN - P VALUES

AGE | 2029 | 3039 | 4049 | 50-59 6069 | 79-79
Forn | 07740 | 05669 | 03074 | 02706 | 05530 | 0,2493
v |ootzrr |ogses |osres |odszs | ogoss | Goos
pW oazs | oates | 05786 | 07256 | oaze | 04237
PC 00864 | 09151 | 05786 | 02033 | 067e4 | 03173
F.G 3691 | 00716 | 05784 | 07924 | 02604 | 07641
AR 01912 | 02265 | 01793 |[07263 | 03740 | 09601
DL 08703 | 08035 | 04045 | 03338 | 02135 | 04839
SR 03070 | 05223 | 03306 | 0,9301 01549 | 0,6526
BCH 09348 | 05454 | 00640 | 0,0791 02861 | 0,5482
BCH 0,8058 | 01177 | 0,0956 | 0,0663 0,138 | 06171
scl 03908 | 08033 | 01636 | 0,8951 06782 | 0,3169
sci | ooeso | 06955 | 03074 ;53,#9,2.2»5' © | ossse | oaes
DC 07132 | 06187 | 02285 | 03347 | 06784 | 0,9601
coL | 03057 | 09433 |o05463 |o03794 | 09527 | 01205

*P<005 *™P<Q01
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TABLE 21.7 NUMBERS OF YEARS AT SCHOOL -
NORWAL_GROUP

MEN WOMEN
X 11.2 11,3
sD 1.4 1,2
Range 8-12 8-12

21.10.1.2. Number of Years at School

The number of years at school for the “normal" group was
also recorded and is summarised in Table 21.7.

According to Parks et al (1993), age effects were most
obvious on the performance sub-fests of the Wechsler
Intelligence Scale (WAIS-R) and relatively minimal on the
verbal sub-tests (see Chapter Two for a review of the
literature on age effects). Moreover, the opposite was true
for education. ‘“Education contributes to performance on
many of the verbal sub-tests but only minimally to
performance measures” (Parks et al : 93). Similar findings
were made by Albert and Heaton (1988) and Reynalds et al
(1987). Although the educational variable was defined in
the selection of normal subjects for this thesis it seemed
that education had a minimal effect on performange o the
type of tests used in the V-P-M Battery. The tests of the V-
P-M battery are comparable to the performance meastres
of the WAIS-R. No difference was found between the
educational levels of the normal group and the patient group
used for this thesis.

21.10.1.3. Accuracy Scores

All the tests yielded an accuracy score. In each instance
the results for each age band between twenty years and
seventy-nine years were compared to determine if there
were significant differences in the performance of the
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different ages (Table 21.8). In Table 21.8, the unbroken line
indicates the ages for which no statistical difference existed
in the accuracy scores obtained by the different age groups.

TABLE 21.8 SUMMARY OF THE DIFFEREMCES
FOUND IN ACCURACY SCORES FOR EACH OF
THE V-P-M TESTS

AGE 2029 | 30-39 | 40-49 | 50-59 | 60-69 | 70-79
Form < *? ; \
VM - > | —
PW - > | <= "
PC < > | < >
rG - > | « b | g—
D-L :.— t’ <—--—-—-->
SR <+ B | Crehs
RIS & o % P
BCI < P L oy
BC I oo — >
sci —t=s ‘
scli

DC

oL = ; e — —

Table 21.8 illustrates that six of the tests showed no age
related changes when the accuracy scores of each group
were compared. Three of these tests contained tasks which
were fairly simple matching type tasks and three were
construction tasks. Four of the tests in which age
differentials were demonstrated showed decreased scores
from the age of sixty years upwards. A further three tests

- 452 -



showed a decrease in {est scores only at the age of seventy
years and two tests demonstrated decreased function from
the age of fifty years and one of these again at the age of
seventy years. It has, therefore, been demonstrated to be
essential that data on the performance of normal individuals
be provided prior to testing adult patients for visual-
perceptual-motor function, otherwise mistaken diagnoses
could be made. Some authors of recent tests have
recognised this by providing normative scores for different
age groups although little evidence has been given
regarding the change of scores with advancing age on
these tests e.g. the VOSP (Warrington and James 1991}.

Although thanges in visual-perceptual function with age
have been described (Horn and Cattefl 1966, Gaylord and
Marsh 1975, Birren and Schaie 1977, Cristarella 1977,
Hayslip and Sterns 1279 and Botwinick 1981), tests for use
by occupational therapists that took these changes into
account only started appearing from 1982 (Concha 1982,
Tyerman et al 1986, Warrington and James 1991). The
tests of Tyerman et al and Warrington and James are
suitable for evaluating V-P-M function in the adult but
neither cover all the components of function described in
this thesis. The COTNAB (Tyerman et al 1986) included
tests for part-whole perception (Hidden Figures test), figure-
ground perception (Overlapping Figures test), constructional
ability and spatial relations (Block Printing test), whereas the
VOSP (Warrington and James 1991) incorporated tests
which covered part - whole ability, figure - ground, space
refations and space visualisation (as evaluated by the
candidate). There were no construction tests in the VOSP.
It is, therefore, a motor free test.

Tye 1an et al divided their data into ages sixteen to thirty-
yes s, thirty-one to forty-nine years, fifty to sixty-five years
an sixty-five years plus, and Warrington and James their
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scores between the twenty to fifty and the fifty to sixty-nine
year old age groups, neither pravided information on the
reasons for these divisions or the statistical differences in

the age groups.

Lezak (1095) stated that although it appeared that object
and shape recognition remain intact in individuals older than
fifty, there was a marked decrease in visuo-spatial
judgement and visual closure, particularly from eighty years.
This has been confirmed in this thesis a decrease in
function being demonstrated in some testr rom the age of
fifty years.

It seemed that there were no age changes for gestural acts
involving pointing. This may have contributed to the lack of
age related changes seen in the Form Matching, Colour
Matching and Arrows tests. The tests of Spatial Relations,
Position in Space and Figure-Ground were motor reduced in
nature, as pencil crosses were needed to indicate the
subject's choice. The more coriplicated motor response
could have contributed to the age related changes found in
these tests. This did not, however, account for the lack of
age related changes seen in the motor enhanced
construction tasks, Lezak (1995) found that on block
design tests and object assembly tests, increased time was
more closely associated with age than were the other
factors. Benton et al (1983) found that even in their quite
difficult  three dimensional block construction tests,
differsnces between younger (below fifty years) and older
persons (fifty years and above) appeared to be very small,
barely constituting even a trend. These findings were
confirmed by the V-P-M battery in that three of the five
construction tests showed no age differentials but
differences in the time taken to complete the tests were
demonstrated in all but one instance (ie. the Stick

Constructi~rn |l test).
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Drawing tasks seemed to be much more prone to the
influence of age than construction tasks. Botwinick (1981),
and Swilhart and Pirozzolo (1988) pointed out (see chapter
two), that elderly subjects were less accurate than younger
subjects in copying designs. The results of the VMI and the
Dot-Line tests confirmed these findings.

As has already been mentioned in Chapters Six and Ten,
mary of the drawings of normal elderly persons resemble
those of brain damaged individuals. Subjects older than
sixty years tended to simplify drawings and these were also
less well articulated than those of younger subjects. Poor
co-ordination and tremor often compounded the problem,
although out of the normal subjects tested for this thesis,
only two in the seventy year old group demonstrated a co-
ordination problem. This, however, did not seem to
influence the resulis in terms of accuracy of articulation but
might have affected the time taken to complete the test.

These facts [ed one to conclude that activities of daily living
carried out in the concrete three dimensional world such as
dressing, ating etc. might not be affected by age but that
two dimensional tasks could be e.g. writing.

It would seem, therefore, that the tests constructed for the
V-P-M battery provided an inclusive means of evaluating V-
P-M function as well as providing comprehensive
information on the changes that occurr with ageing within
different visual perceptual spheres, changes that should be
determined before perceptual problems in the adult C.V.A.
patient can be diagnosed.

In order to evaluate the V-P-M function of each patient,
percentile ranks were compiled based on the data from the
normal subjects. These were compiled for the age bands
twenty to thirty-nine, forty to fifty-nine, sixty to sixty-nine and
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seventy to seventy-nine years. This did not take into
account the drop off in scores at the fifty year old level on
two of the tests i.e. the Perceptual Constancy and the
Figure-Ground tests. As the percentiles were provided only
to give an indication regarding the relevance of the test
scores for individual patients tested for this thesis and not
for general practice purposes, the percentiles met the needs
of this thesis. The percentiles in these two tests should
MNOT be used for diagnostic purposes in clinical practice
until the final version of the test battery is available.

In six tests of the V-P-M Battery (i.e. the Form Matching,
Arrows, Block Construction I, Stick Construction | and Il and
the Colour Matching tests) the null hypothesis that there will
be no decreased ability in the accuracy of completing the
tasks with advancing age can be rejected.

21.10.1.4. Time Scores

The time taken to complete the test was recorded in
fourteen instances (Table 21.9). The Position in Space test
did not have a time score as it was a timed test with a limit
of five minutes per page. The picture of decreasing function
with age with respect to the time scores was different to that
of the accuracy scores. An increase in the time taken to
complete the tests was seen in all but one instance (i.e. in
the Stick Construction If test) and was seen at a variety of
different ages. This confirmed the literature (Birren and
Schaie 1977, Botwinick 1981, Lezak 1983 and 1995).

Percentiles for time scores were compiled using the same
age groupings as were used for the accuracy scores.
However, in reading these percentiles it must be
remembered that the high scores demonstrated an
increase in the time taken to complete the test.
Therefore, to determine "normal" speed of performance
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TABLE 21.9

SUMMARY OF SOME QF THE

DIFFERENCES FOUND

IM

TIME SCORES FOR

EACH OF THE V-P-M-TESTS

AGE 20-29 30-39 40-49 50-59 60-69 70-79
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the percentiles must be read in the opposite direction to

those of the accuracy scores and any score above the
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21.10.1.5.

eighty fifth percertile could be considered to be
dysfunctional.

It will be unnecessary to record the time for all tests in any
future version of the V-P-M hattery as timing one motor free,
cne motor reduced (matching type task) and one motor
enhanced test would give sufficient information on patient
speed of performance. |t is, therefore, proposed that the
Colour matching test, Part-Whole test and the VMI or the
Dot-Line test as well one construction test should be timed
to provide this information.

The null hypothesis that there will be no inicrease in the time
taken to complete the tasks can be rejected in all but the
one instance i.e. in the case of the Stick Construction |l test.

Effect of Health on Test Results

In testing the normal clients, no cognisance was taken of
any systemic disease such as hypertension, diabetes,
cardio-vascular and cerebro-vascular pathology, all of which
commonly occur with ageing.

Dywan et al (1€92) found that cardio-vascular disease
accounted for twenty-eight percent of the variance in
performance on a test of conceptual abstraction as did
under-nutrition for the cognitively important vitamins B6 and
B12 (Rosenberg and Miller 1992). However Parks et al
(1993) stated that their “analyses have failed to confirm a
statistically refiable relationship between health status and
intellectual or memory abilities” (pg. 82).

Testing to obtain the normative data for the final version of
the V-P-M Battery should record the health status of the
normal person to clarify the role of systemic disease on
intelle Stual function.
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21.10.1.6. Place of Residence

Several of the normal elderly subjects lived in residential
facilities for the elderly. This could alse have contributed to
the decline found with advancing age where the “/ack of
stimulation and personalised care confribute to the
severity..."(Lezak1995:297) of any intellectual problems.
This factor will also need to be taken into account in the
future collection of data.

21.10.2. Results Of Tesling Patients
21.10.2.1. Number of Patients

In order to determire whether the V-P-M battery was
sensitive to perceptual function in patients who had suffered
a CV.A, a group of thirty-three left hemiplegic (right
hemisphere C.V.A. patients) was evaluated on the V-P-M
battery. However, not all of these patients completed all
tests.

TABLE 21.10 _NUMBER OF C.V.A. PATIENTS

AGE MALE FEMALE TOTAL
20-29 - 2 2
30-39 3 2 5
40-49 3 1 4
59-59 4 2 6
60-69 5 5 10
70-79 2 4 6
TOTAL 17 16 33

21.10.2.2. Number of Years at School

The number of years spent at school by the patient group is
to be found in Table 21,11.
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TABLE 21.11 NUMBER OF YEARS AT SCHOOL -

PATIENT GROUP
MEN WOMEN
X 10,0 10,88
SD 1.3 1,15
Range 8-12 9-12

When comparing the levei of education of the patient group
to that of the normal group, it can be seen that the patient
group spent a smalier number of years at school. There
was, however, no stafistical difference between the two
groups in terms of schooling received.

21.10.2.3. Testing for Significant Differences in the Performance
Between the Patient Grouy and the Normal Group

The results of the comparison between the accuracy scores
obtained by the normal group of individuals and those
obtained by the patients are to be found in Table 21.12.

These comparisons were made within the age groups
between which no statistical difference was found in the
scores obtained by the normal group. The unbroken line
indicates these age clusters. The P value indicating the
difference between the performance of the normal group
and that of the patients is given above each line. In the
following tests no difference was found between the patient
group and the normal group:-

the Form Matching test age 20-79 years
the Part-Whole test age 60-79 years
the Space Relations test age 70-79 years
the Position in Space test age 60-79 years
the Colour Matching test age 20-79 years
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in w= following instances the numbers of patients were too

smali ¥ @y out a statistical analysis:

the figure-Ground test age 70-79 years,
the: Space Relations test age 70-79 years
thi2 Block Constr.iction | test age 70-79 years.

Table 21.13 provides the corresponding percentile rank (see
Appendix 2) for each accuracy sccre obtained by each
patient. The shaded blocks indicate the scores that fell
below the fifteenth percentile which was used as the cut off
score for normal function. A score below this indicated 1
problem in this area of V-P-M function. The 15,9 percerntil:
is equivalent to a z score of approximately -1.0. In
diagnosing a perceptual problem it is common to use the z
scores as a guide to determining dysfunction as eighty-four
percent of a normally distributed population will receive a
score equivalent to this or higher. The percentiles
expressed in table 21.3 are in some instances estimations.
For example, where a raw score fell blow the lowest score
allccated a percentile in the tables (i.e. the patient obtained
a score below the lowest score obtained by the normal
group), the lowest percentile was recorded for the patient. If
a score obtained by a patient was not allocated a percentile
equivalent in the tables an estimate was made based on the
existing scores. If there were doubts about whether the
score would fall below the fifteenth percentile, the score was
converted to a z score through the formula:

Raw Score_minus the Mean of the Raw Scores

Standard Deviation

Ary raw score obtaining a z score equivalent of less than

-1.0 standard deviations below the mean was accepted as a
failing score. For example, patient number twenty received
a PIS score of eight. A score of fifteen for the Position in
Space test was equal to a percentile of 16,7 and one of six
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was equal to 11,1. The z score equivelent for a score of
eight was -1,3, thus confirming that a raw score of eight fell
below the cut off point for intact function. As it is comman to
use raw scores that are normally distributed to provide a
standard z score, the z score conversion should not be used
for general practice purposes in this instance. It was used

only as a guide t» determining the correct percentile score.

The percentile equivalent for the patients’ raw scores were
used to help to decide on the appropriate tests for the
battery. A definitive diagnosis could not be made at this
stage as adequate normative data have not yet been
collected.

On the hasis of the ahove analysis it appeared that neither
the Form Matching test nor the Colour Matching test
distinguished statistically between the normal group and
that of patients who had suffered a right-sided C.V.A. Only
four patients failed the Form Matching test. In three out of
the four cases, the patient failed all other tests in the V-P-M
battery, It seemed, therefore that the Form Matching test
could be used as a screening tool to determine when a
patient was ready for more comprehensive assessment.
On the other hand, the Colour Matching test did pick up
problems with colour perception when these occurred (15
cases) and should not be dropped from the battery.

it can be seen from table 21.13 that six patients were
discharged before all the tesis in the battery could he
administered. This is a problem in an acute care setting
where patients are discharged as soon as they are
medically stable and before rehabilitation can take place.
The finat test must, therefore, be short enough to be useful
as an evaluation tool in any setting.
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TABLE 21.12 TESTING THE DIFFERENCES BETWEEN NORMAL INDiVIDUALS
AND PATIENTS - Accuracy Scores

20-29 30-39 40-49 50-59 60-69 70-79 n

Form No Diff, 31
n=2 n=5 n=4 n=6 n=10 n=4

Ml + P<0,001 . pp<ooot [ 31
n= =5 | n=4 n=6 n=i0 . =4

o ‘ P<0,001 — | No Diff -
n= n=§ . =4 n=6 n=g n=4

PC P<0,01 2
N n=5 1 =4 n=5 4 .

F.G j B0 R NofCalcula %
n=2 n=5 =4 n |in= | ~tedn=1

R ) <0001 o - 2%
n=2 n=4 n=4 n=5

DL ) 0,001 R T
n= n=d . n=4 n=5 4 : i

=R SRR =X [N SR [ NoDif 77
4 - : p | ——>
n=2 = }n=4 N e n=g 4'n=8 ] n=3

PIS ) P<0,01 i No Diff 21

=2 A =4 = | 8 =

BCI S P<0,01 o : Not Cal 24
n=2 n=3 - |n=4 n=5" n=8 " .| n=2

BCII ¢ [P ‘ ‘ N L
B= 0= ’ T =4 =5 - | n=8 ne2

G D P<0,001 24
n=2 n=3" " n=4- - “n=b n=8 n= "

scil ; " P<0,001 ‘ ' 24
n= n=3 n=4 -l n=b n=8 n=2 i

G 50,001 : <001 Pl
\ n=1 n=3 n=4 =5 4 ﬁ=8 n=0 g

col No Diff N 32
n=2 n=§ n=4 n=6 n=10 n=5

Total no. of | 2 5 4 6 10 6 33

patients in each

age groilp
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TABLE 21,13 ACCURACY PERCENTILES FOR_EACH PATIENT(brought to the nearest whole number)

Pt No FM VMI P-W PC F-G AR D-L SR PIS BCi BCi! ScCl ScCll DC COL " AGE
1 100 10, 17 6 2 28 4 0 12 5 5 37 5 7 5 68-6
2 -3 S E 2. 42 2 2 a J 2 3 3 2 2 8 53-5
3 98 23 34 68 10 100 7 27 49 100 12 34 63 22 17 21-11
4 97 24 37 47 15 50 100 42 30 100 100 100 21 112 48-11
5 98 10 73 12 - B ) 100 5 27 90 dis dis dis dis dis 7 35-11
6 98 3 2o 24 59 12 2 511 g 4 17 2 15 dis C7 01236
7 84 5 56 AN 31 8 5. -8 | 21 10° 110 - 16 47 ~by 65-2
8 97 2 16 37 200 21 T A0 8 e B | 24 207 45 29 24 49-5
) 0 21U o200y U R e Y O o010 0D e B | 6411
10 98 A g ARl @ g oL CER ESont e e 10) 20 R A R T SR I e A e =)
11 97 21 St 20 8 2 21 1 100 55 3 1400 29 S8l 68-0
12 84 21 78 156 53 20 16 5§ 16 100 100 100 110 47 T 60-8
13 S8 2 [SRESTE e 1 16 21 7 42 16 5 100 36 18 opBiea 2] 43411
14 97 2 66 47 .18 -] 100 21 s B s [ 5 42 36 45 Bl 24 55-0
15 3 2 i R ) T LA L 7 11 2 5712 11 . 2 S22 2 55-2
16 100 5] 20 7.8 LT 5 30 32 20 50 1000 ] dis .40 -] 759
17 84 16 78 21 100 100 58 100 96 100 80 10 =1 -85 .1 26 100 64-6
18 98 132149 27 .6 ] 100 15 100 20 100 42 100 39 22 61 30-6
19 84 53 17 46 21 100 16 53 57 100 100 100 80 47 100 67-10
20 84 37 72 53 53 32 S 13 100 12 10 70 37 26 1271100 69-0
21 16 e T EO0h L. SOl Tt SO Jin e it EUOEE R - RN O T I TR s EOOTS T o At MO 1 MR Ut Rl SOt P bt SN 1 68-0
22 97 2 A 2 T 2 el 10 a2 6 ETE Bk i 100 50-3
23 97 10+ 49 24 6] 44 15 100 18 10 17 100 63 53 T 33-0
24 97 21 66 84 37 100 100 100 =) 100 55 A3 ] 45 100 58 43-8
25 100 5.1 5Q Y U U U U U U U u u U o4 1726
26 U v U U U U U U U U U U U U U 70-6
27 o 5 10 {0~ 0 U U 0 U 0. . 5 R T A ALY 210 ] 75-10
28 0 - U U U Y U U U 8] U U U yU U S 1750
29 84 100 100 17 100 63 84 dis 86 dis dis dis dis dis 90 61-9
30 97 24 66 dis 8 dis 8 dis dis dis dis dis dis dis 24 58-6
31 100 21 20 dis dis dis 25 70 dis dis dis dis dis dis 100 72-0
32 16 19 33 42 16 dis 14 ) 83 dis dis dis dis dis dis 100 61-8
33 98 101 20 2 g4 ldis -4 dis dis dis dis dis dis dis 100 34-2

U= Untestable  Dis= Disharged prior to completing the test [__J=Below the 15%
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21.11. STEP 10 : ANALYSIS OF THE PSYCHOMETRIC CHARACTERISTICS OF THE TESTS

21111,

Item Analysis

This section discusses the results of the analysis of the individual

items of each test.

21.11.1.1. ltem Efficiency

To evaluate the item efficiency of a test, the test should be
administered to a "sample of interest" which "should include
a minimum ratio of two to three times as many subjects as
test items" (Bellack and Hersen 1984 : 240). The number of
items in the tests of the V-P-M battery range from six to
forty therefore the number of subjects to be evaluated to
provide this information should be between eighty and 120.
One hundred and eighteen normal subjects were evaluated
on the tests.

Two ways of analysing the item efficiency were used i.e.
through establishing the item difficulty index and the item
discrimination index.

i) Htem Difficulty Index

The value of this index (i.e. the difficulty p) varies between 0
{when no subject has answered the item correctly) and 1,0
(when everybody has answered it correctly) (Huysamen
1980). To obtain a satisfactory distribution, a mean value of
at least 0,50 for the test items is required in the patient
group. However, the normal group should have a mean of
0,70 or greater (Huysamen 1980).

Table 21.14 reflects the means of the item difficulty index
for the normal group and for the patient group for each test.
For calculating the mean difficulty (p) levels, all age groups
were added together, Difficulty values were not calculated
for the Form Matching test as the majority of individuals
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scored all iterns correctly. In addition, no difficulty indices
were calculated for the Figure-Ground, Space Relations and
Block Construction 1l tests for the patients in the age
category seventy to seventy-nine years as too few of these
patients were tested to make this possible, It was not
possible to calculate the efficiency of items in the Position in
Space test as it was a timed test.

TABLE 21.14 _ MEAN_ITEM DIFFICULTY FOR
EACH TEST

TEST MEAN DIFFICULTY p MEAN DIFFICULTY p FOR
FOR NORMAL GROUP PATIENT GROUP

Form - -

VMI 0,80 0,58

P-wW 0,70 0,54

PC 0,65 0,53

F-G 0,84 0,67*

AR 0,96 0,85

D-L 0,85 0,62

SR 0,96 0,90*

BCI 0,95 0,73*

BCH 0,78 0,56

SC| 0,89 0,64

SCH 0,75 0,34

DC 0,85 0,44

COoL 0,92 0,78

* Patients aged 70-79 yrs are not included - Not Calculated

It can be see that, in all but one instance the mean item
difficuity was at 0,70 or above and ranged from 0,65 to 0,96
for the normal group. The mean difficulty levels for the
patient group showed a greater variation with eleven of the
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tests showing difficulty levels above the p = 0,50 level. Only
the Stick Construction 1l and the Design Construction tests
had a mean difficulty p with values below 0,50.

In each test, items that have a difficulty index below 0,20
and above 0,80 should be closely scrutinised before
inclusion in the final test form and probably should be
excluded (Huysamen 1980). According to Anastasi (1968),
items should have a wide dispersion and any items between
0,15 and 0,90 should be considered for a test. Published
tests nevertheless contain items with difficulty p values
above the 0,90 level (Colarusso and Hammifl 1972).

Anastasi's (1968) criteria for inclusion of items were
considered to be appropriate to assist in the selection of test
items for the fests of the V-P-M battery. The scores from
the normal group of subjects were used for this purpose.
As can be seen from table 21.15, no tests contained items
with a difficulty index below 0,15. However, all but one of
the tests contained items with a difficulty index of 0,80 or
more. Of particular note were the Space Relations and
Block Canstruction | tests, which consisted almost entirely
of items with a difficulty p of 0,90 or above. Retention of
these tests should be carefully considered as eliminating the
items with a difficulty p above 0,90 would considerably
shorten the tests. With respect to the other tests in the
battery, withdrawing items with a difficulty scare ahove 0,90
will make the tests more robust.

ii) Discrignination Index

"The discrimination index refers to the items ability to
distinguish among subjects who possess the attribute being
measured in differing degrees" (Huysamen 1980:221). Two
approaches to determine the discrimination index were used
i.e. one in which the upper 27% of responses was tested
against the lower 27% of responses. |If the difference
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between the two percentages was significant, the item was
accepted as one which discriminated betwsen those
persons who could do the test and those who could not.
Secondly, Flanagan's method (Downiec and Heath (1974) of
estimating the value of the correlation co-efficient r by
plotting the upper and lower percentage figures on the
graph and reading off the estimated r, was used (see
Chapter Three). Table 21.16 lists the number of items for
each test that showed the ability to discriminate among
subjects. As can be seen from Table 21.16, six tests did
not have the discrimination index calculated due to the high
value of the difficulty p on each item, It was thus difficult to
divide the items into the upper and lower 27% of scoresg for
the calculation of the discrimination index in these
instances.

TABLE 21.15 PERCENTAGE OF ITEMS WITH A
DIFFICULTY p BELOW 0,20 AND ABOVE 0,90 FOR
EACH TEST

—

TEST NoO. OF ITEMS <0,20 >0,80 <0,15 >0,90
Form 12 - - - -
VMI 24 0% 58% 0% 48%
P-W 12 0% 42% 0% 29%
PC 20 2% 50% 0% 35%
F-G 16 0% 78% 0% 50%
AR 24 0% 71% 0% 67%
D-L. 16 0% 63% 0% 56%
SR 20 0% 98% 0% 95%
BCI 6 0% 0% 0% 92%
BC I 6 0% 0% 0% 33%
§Ci 6 0% 83% 0% 66%
Sc il 8 0% 33% 0% 0%
DC 6 0% 67% 0% 58%
coL 16 0% 88% 0% 69%
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TABLE 21. 16  NUMBER_ OF ITEMS THAT SHOW A
SIGNIFICANT DIFFERENCE BETWEEN UPPER 27%
AND LOWE®R 37% (P<0,05)

TesT No. oF DISCRIMINATION INDEX FLANAGAN'S
ITEMS MEeTHOD
Form 12 - -
VMI 24 9= 38% 14= 58%
P-W 12 9= 75% 0= 0%
FC 20 9= 45% 19= 95%
F-G 16 8= 50% 8= 50%
AR 16 3= 19% -
D-L 16 8= 50% 8= 50%
SR 40 - -
BCI 6 - -
BC Il 8 - -
SC 1 6 - -
scll 6 - -
DC 6 6=100% 6=100%
coL 16 8= 50% 12= 75%

The Form Matching, Space Relations, Block Construction |
and |l, Stick Construction | and II tests, therefore, do not
discriminate between those subjects who do and those who
do not posses the attribute being tested. An analysis of the
results of both types of discrimination indices indicated that
more than 50% of the items discriminated between those
persons who could do the test and those who could not in
only seven of the tests. One test (Position in Space) did not
have this index calculated as not all items were completed
in the test.

When the discrimination indices for the normal group and
the patient group were compared, only two tests had 50% of
the items failing to discriminate between the normal group
and the patient group i.e. the Part-Whole test and the
Spatial Relations test. This comparison was not done for
the Form Matching test as there was little variation in the
scores obtained by the groups. The comparison was also
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not carried out for the Position in Space test as the time
limitations prevented some participants from completing afl

items.

It has been suggested that various items in all of the tests
be: dropped from the final test form. The details were given
in the chapters dealing with the individual tests (Chapters
Five to Fifteen). ltems that did not discriminate between
those subjects who could do the test and those who could
not, should be eliminated from the final test format.

TABLE 21.17 _ _NUMBER OF ITEMS IN EACH_ TEST
THAT DISCRIMINATE BETWEEN THE NORMAL AND
THE PATIENT GROUPS

TESTS NO. OF {TEMS IN TEST NO. AND % THAT
DISCRIMINATE
Ml 24 18 (75%)
PW 12 5 (2w
PC 20 13 (65%)
F-G 16 14 (88%)
AR 16 8 (50%)
D-L 16 13 (81%)
SR 40 17 (43%)
BCI 6 4 (67%)
BC I 6 4 (67%)
sC1 6 6 (100%)
5Cl 6 6 (100%)
oc 6 6 (100%)
coL. 16 8 (50%)




21.11.2. Test Reliability

Reliability refers to the “stability, consistency, predictability and
dependability of a test measure" (Bellack and Hersen 1984). The
Split-half relfiabilily and the Kuder-Richardson formula 20 reliability
calculations were carried out. The Pearson correlation coefficiencies
for these reliability studies are to be found in Table 21.18. “The
Kuder Richardson method is better than the Split-half method insofar
as it provides an estimate of the mean coefficient that can be
obtained” (Smit 1996:40).

“Reliability coefficients, like all correlation coefficients, are influenced
by... the variance within the groups. As variability within the group
decreases, so the size of the correlation coefficient decreases” (Smit
1996:41). If one compared the mean item difficulty levels for each
test (table 21.14) with the reliability coefficients given in table 21.18,
it is clear that those tests that had a high mean difficulty p have lower
correlation coefficiente than those with a lower mean difficulty p.
Although, according to Smit (1996) there was no relationship
between reliability and the difficulty value of a test, the test should
aim at obtaining the widest distribution of scores possible and the
probability of getling a correct response should be 0,50, thus
decreasing the reliabilty coefficient. The level of significance if the
realiabilty coefficient then becomes important.

Although some of the correlation coefficients were low, four of the
tests showed Split-half correlation coefficients of r = 0,80 and above
and seven showed Kuder-Richardson correlation coefficients of r =
0,80 and above in at least one age category. However, the reliability
coefficients were generally significant at the P<0,001 level of
significance. Usually there is a need to compromise between a desire
to make the test as internally consistent as possible and the
demands that the test be useful in the "real world" (Bellack and
Hersen 1984). As reliability is also influenced by the length of the
test, it is possible that the reliability figures for the Part-Whole test as
well as the construction tests were influenced by their brevity. Taking
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all this into account, the reliability level of each test in the V-P-M

Battery was satisfactory.

TABLE 21.18 RELIABILITY STUDIES

TesT SPIT-HALF RELIABILITY KUDER-RICHARDSON
FORMULA 20

Form - -
VMI 0,72 - 0.81** 0,53*** - 0,69**
P-wW 0,54** - 0,68*** 0,57**- 0,81
PC 0,56"** - 0,72*** 0,86***- 0,95"*
F-G 0,44* - 0,92** 0,61*** - 0,96"**
AR 0,51** 0,40***
D-L 0,37** - 0,83*** 0,48***- 0.80***
SR 0,43*** - 0,73 0,87***- 0,94***
BCi 032 -047 0,73
BCIl 0,73 0,86**"
SCi 0,56 0,56
SClil 048 0,80*
DC 0,43% - 0,89*** 0,79*** 1,00™*
coL 044 0,38

*P<0,056  **P<0,01 ***P<0,001

in comparison, the reliability coefficients of other published tests do
not always reach the desired level of r = 0,80. For example, the Test
of Visual Perceptual Skills {non-motor) Upper Level (Gardner 1992)
showed reliability coefficients of r = 0,25 to 0,83 and five of the eight
sub-tests had coefficients below r = 0,50, The VMI (Beery 1989)
demonstrated Split - half correlation coefficients which ranged from r
= 0,76 - 0,91. The manual of the Rivermead Perceptual Assessment
Battery (vvhiting et al 1985) provided only the test-retest coefficients
(r = 0,27 to r = 1,0) and inter-rater reliability figures (r = 0,72 to r =
1,0). The VOSP (Warrington and James 1991) did not appear to
have undergone reliability testing, nor did the COTNAB (Tyerman et
al 1985) as there was no information provided in the manuals.
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TABLE 21.19 _INTER-RATER RELIABILITY

TEST P VALUE ACCURACY P VALUE TIME
Form - 0,0421*
vmi 0,7470 0,3114
P-W 0,8825 0,8465
PC 0,8825 0,3114
F-G 0,4169 0,5134
AR 0,8825 0,8465
D-L 0,7470 0,1146
SR 0,8825 0,8465
PIC 0,3529
BCt 0,1353 0,0695
BCII 0,3114 0,1298
SCi 0,8825 0,1298
Scll 03114 0,4169
DC C,8065 0,6065
CcOL 0,8465 0,9592
*P< 0,05
- Not Calculated

Test-retest reliability was not performed for the V-P-M hattery. Inter-
rater reliability was assessed by using Friedman's two way analysis
of variance as this is a more reliable statistic than the Pearsonr. In
using this statistical tool no differences were found among the three
testers on each of the fifteen tests except in the recording of the time
for the Form Matching test (Table 21.19).

As the scoring of the VMI test required some interpretation of the
scores, inter-scorer reliability was sought. The relationship between
the scores given by the candidate and those of an independent
therapist was compared using the t test. No significant difference
was found between the two sets of scores (P = 0,3082).

As the tests of the V-P-M battery were found to have inter-rater
reliability, it appeared that the test instructions for administering and
scoring made it possible for consistent results from different
examiners on the same group of people. In comparison to published
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21.11.3.

tests, the reliability coefficients of the tests of the V-P-M Battery were

within acceptable limits.

Test Validity

"Validity research tells us empirically what a test can and cannot do,
its limitations as well as its advantages. Test validation is a long and
tedious process ... ranging far beyond the work done for the initial
establishment of a test" (Bellack and Hersen 1984:253).

“It is only possible to determine the premise of validity in a test by an
overall weighing of the evidence, as the test does not exist in which
all research comes up with the same answers and conclusions"
(Bellack and Hersen 1984:254). According to Smit (1996:50) “ it is
erroneous to talk of test validity as if it were a specific property which
a test possesses. A psychological test is valid for a specific purpose
and validity is related to the purpose for which the test is used”.

The results of the studies on content and construct validity follow.

21.11.3.1. Content Validity

Content validation starts as the items are selected for a test
and it is easiest to demonstrate when the test has been built
from a defined theoretical orientation. Ciearly, content
validity is fairly subjective and depends on the theory used
to generate the test items (Bellack and Hersen 1984). For
this reason a model of V-P-M function was constructed and
used as the basis for the V-P-M battery (see Chapter Four
and section 21.2).

To establish content validity, fifteen occupational therapists
were tested on the V-P-M Battery. They subsequently
evaluated the content of each test according to the model of
V-P-M function described in Chapter Four and summarised
in section 21.2. The overall results have already been
provided in Section 21.7, Table 21.1. According to this
validity study, only two tests i.e. the Block Construction 1I
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21.11.3.2.

and the Stick Construction Il tests were not valid measures

of the skill for which they were constructed. The content of

each test and what it is purported to measure will therefore

be re-examined together with the factor analysis. However,

it was felt that a lack of clarity around the term position in

space could have led to the fact that these two tests did not

meet the criteria specified. As previously mentioned, Smit

(1996) identified this problem as one of the disadvantages

of this method of obtaining content validity.

Construct Validity

i)

Ability to Differantiate Age Related Changes

The validity of a test is determined by a correlation
between performance on the test and an independent
objective measure of that behavioural aspect being
measured (criterion). An example of a criterion
measurement is age differentiation (Smit 1996). The
ability of the tests to differentiate age related changes
in V-P-M function was determined thus contributing to
the construct validity of the test. Table 21.8 gives a
summary of the .ests and whether differences in
performance were found among the age categories
of the normal group. As can be seen from Table 21.8
tests such as the: the Form Matching, the Arrows ,
the Block Construction |1, the Stick Construction |, the
Stick Construction Il and the Colour Matching did not
prove to be determinants of age related changes. On
the other hand these tests could be said to measure
basic functions which did not deteriorate with age.

As one of the purposes of the V-P-M battery of tests
was to dJdetermine age related changes in V-P-M
function, tests other than those mentioned in the
previous paragraph cotld be considered valid for this

purpose.
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ii)

Ability To Differentiate Visual-Perceptual-Motor
Problems

The sensitivity of the tests to visual-perceptual-motor
problems in adult stroke patients with right
hemispheric lesion was also evaluated as part of the
construct validity studies. Table 21.12 summarised
the level of sensitivity to these changes. Two of the
tesis i.e. the Form Matching test and the Colour
Matching test did not show differences between the
performance of the normal and the patient groups.
However, the Colour Matching test in spite of the lack
of statistical evidence to support differences between
the two groups, did demonstrate instances whsen
colour perception was disturbed. Other tests i.e. the
Part-Whole test, the Space Relations test, the
Paosition in Space test and the Block Construction |
test did not appear to be sensitive to perceptual
problems in patients older than seventy.
Unfortunately, several of the older patients were
found to be unable to complete the tests and a zero
score should have been included in the analysis to
obtain the full picture of patient ability. The following
visual-perceptual-motor ~ syndromes can  be
diagnosed from perfarmance on the V-P-M battery:

SYNDROME COMPONENTS _OF THE

SYNDROME
Constructional Apraxia Drawing
Construction
Apperceptive Agnosia Agnosia for:
Pictures
Shapes
Drawings
Visual Discrimination -
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Spatial Dysfunction - Grasping Space
Directionality
Spatial Relations

Action Space

Position in Space
Space Visualisation

Left Neglect

Visual Inattention -

The tests therefore could be considered valid for the
purposes of providing information on V-P-M
dysfunction and the synaromes related thereto. For a
summary of the syndromes that may be diagnosed
with each test see Table 21.20.
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TABLE 21.20 SUMMARY OF PERCEPTUAL PROBLEMS EVALUATED BY THE V-P-M BATTERY

Form

VMI

PW

PC

F-G

AR

D-L

SR

PIS

BCH

BCHi

SCi

DC

coL

Apraxia
Ideational
ldeomotor

Constructional Construction

Drawing

]

Hemianopia

Unilateral Neglect

Visual inattention

< A 2| 2

2] 2] <2

L) <) <2

Visual Discrimination

Agnosia
Apperceptive
Associative
Visual object

Simultanagnosia

Grasping space
Direction

Spatial Relations

Action space
Topographical
Spatial thought

X

X

= Mctor Enhanced Test, X = Motor Reduced Test, O = Motot Free Test, - Skill not primarily evaluated with this test.
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iii)

Test Communality and Specificity

Both the communality and the specificity of tests can
be evaluated. This helped in deciding which tests
should be retained within the battery. "The proportion
of the total variance that is due to factors that the test
has in common with other tests is the Il s
communality, and the portion due to factors specific to
the test |tself is the tests specificity....The
communality of a (sub)test (in a battery) is computed
as the sum of squares of the factor loadings on that
(sub)test...(Aiken 1996:49). The communalties are
then subtracted from their mean reliability’s to give the
specificity. The specificity is the percentage of the
tests total variance that can be accounted for by
factors specific to that test. Table 21.21 gives the
communality, x reliability and the specificity of the
tests in the V-P-M battery.

There is a high degree of communality among the
tests of the V-P-M battery. The tests with the highest
communality values are the Arrows test and the
Design Construction test at 0,74, the values ranging
from 0,48 to 0,74. The specificity value of the Arrows
test was also the highest at 0,29. The communality
and the specificity could be compared to the
Wechsler (WISC Ill} which has communality figures
ranging from 0,34 - 0,79, with five of the tests having
communality values of 0,70 and above (Aiken 19986).
The V-P-M battery, therefore, seemed to have an
acceptable range of values which could indicate the
individual contribution that each test makes to the
evaluation of V-P-M function.
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TABLE 21.21 TEST COMMUNALITY AND
SPECIFICITY

Test COMMUNALITY | RELIABILITY( X) | SPECIFICITY
Form - - -
VMI 0,59 0,69 0.10
P-w 0,64 0,65 0.01

; 0,52 0,77 0,25
F-G 0,62 0,73 0,11
AR 0,74 0,45 0,29
D-L 0,67 0,62 0,05
SR 0,63 0,74 0,11
PIS 0,67 - -
BCI 0,48 0,561 0,03
BC Il 0,57 0,80 0,23
SCI 0,52 0,56 0,04
SCH 0,61 0,64 0,03
DC 0,74 0,78 0,04
CcoL 0,66 0,41 0,25

- Not Calculated

Correlation Among The Different Tests In The Battery

The structural relationship of the tests to one another
was also evaluated by carrying out multiple
correlations amorig the tests (Table 21.22).

It can be seen from Table 21.22 that there are no
correlations above r = 0,80, However, moderate
correlations (i,e. r= 0,50 tor = 0,71) are to be found
between the following tests:-
Part-Whole test and the -VMI
-Dot-Line test
-Position in Space test
-Design Construction test
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Perceptual Constancy test
and the

Figure-Ground test and the

Space Relations test and
the
Position in Space test and
the

Stick Construction | test
and the

Stick Construction 1l and
the

Design Construction test
and the
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-Figure-Ground test

- Design Construction test
-Vl

-Dot-Line test

-Design Construction test

-Design Construction test

-VMI
-Design Construction test

-Dot-Line test

-Dot-Line test
-Design Construction test

-VMI
-Position in Space test



TABLE 21.22 CORRELATION MATRIX

vl PW BC FG AR DL SR FIS BCl Bl 1] scil Be coL
v TE 027
pw 0.51 16 | 045 e 0,25 0,53 027 380 3,40 042 0758 X
pe 0,46 WG T [ 08 031 648 0,42 0,32 058 021
fg 051 RS MR 062 542 5,44 0.5 0,03
ar » 10
& 571 035 |10 6,46 038 053 0,07
st 0.43 027 0.43 0,48 5,48 548 |10 | 627 o3 0,24 021 039 0,56 XD
pis 0,56 637 5,42 0.25 049 T78 [0z, 048 052 027
boi 0,39 0.23 B
Bo 5,35 0,16 873 70
soi 5,36 a7 0.37 0.36 6.12 0,51 0,36 037 030 [10 0.47 027
o 542 0.36 0.46 0,40 5.37 053 0.23 06 027 048 |10 | 0% 631
e 061 532 083 0,39 R I XSy ¥
col 0.14 0,01 .13 0,00 JE AR
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v)

Factor Analysis

The correlations of the tests should be viewed
together with the factor analysis. The aim of a factor
analysis is to determine the factor composition of the
test battery i.e. how many psychological dimensions
or factors the test is measuring and what weight or
loading each test has on each factor (Aiken 1996).
Every factor analysis has two stages: factoring and
rotation. The factoring stage determines the number
of factors needed to account for the relationships
between each test on each factor. The rotation
makes the factors more interpretable by providing “a
configuration in which only a few tests have high
Joadings and the majority have low loadings on any
given factor” (Aiken 1996:47).

TABLE 21.23 FACTOR ANALYSIS (Sorted
Rotated Factor Loadings)

TEST FACTOR | FACTORII FACTOR Il
PIS 0,80 0,00 0,00
BCl 0,74 0,00 0,00
P-W 0,73 0,00 0,00
vl 0,63 0,41 0,00
D-L 0,61 0,52 0,00
F-G 0,58 0,54 0,00
SR 0,00 0,78 0,00
AR 0,00 0,75 0,00
scil 0,00 0,60 0,46
DC 0,51 0,57 0,40
PC 0,37 0,52 0,33
SCI 0,46 0,00 0,53
BCt 0,27 0,48 0,42
coL 0,00 0,00 0,81
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The correlation between each test and each factor is
to be found in Table 21.23. If we group all tests that
have a factor loading greater than 0,50 three factors
are constituted and can be labelled by the candidate.
The interpretation or fabelling of a factor was
essentially a subjective matter especially as no
marker variables were included. The objective was to
determine which factors underlaid this particular set of
variables. Loadings less than 0,28 were replaced by
zero, as loadings with less than this value should not
be considered. The formula 3/ N (where N equals
the sample size) was the formula used fo establish
the lower cut off value (Huysamen 1980:65).
Loadings above r = 0,50 were read as the relevant
component of the factor,

The following ctiteria were used in the computer
search for the best factor matrix (Huysamen
1980:72):

- “each factor should have a number of zero
loadings equal at least to the number of factors
extracted in the analysis;

- for every pair of factors there should be
several variables with zero loadings on the one factor
but substantial loadings on the other;

- for every pair of factors there should be
only a small number of variables with substantial
loadings on both of them,”

The V-P-M battery meets all these requirements.

The three factors within the V-P-M battery should be
viewed in relation to the V-P-M model. The model
(see Chapter Four, was developed on the basis of the
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developmental sequence of visual - perceptual -
motor skills as Smythies (1956) found that recovery
from brain damage in the adult took place in a
sequence markedly similar to that occurring during
development of V-P-M skills in the child. Therefore
distinct aspects of form perception were described
(see Figure 21.1). Space perception was also
described as a distinct entity with the various
components delimited ie. directionality, spatial
relations, position in space (space visualisation).
Perceptual constancy with regard to colours, objects
and size of objects as well as figure-ground
perception were also separately delimited (Figures
21.1 and 4.3 in Chapter 4). Although motor free,
motor reduced and motor enhanced tests were
constructed so that praxis could be delimited, this
aspect of function was not clearly defined in the V-P-
M model in spite of the fact that the name of the
model included the term “motor" and that the
definition of perception included the motor output
component, It was also interesting to note that the
factor analysis did not separate the motor free, motor
reduced and motor enhanced tests into separate
factors but included tests with different motor
components in the same factor.

On the basis of both the factor analysis and the
correlation matrix it appeared that instead of the four
separate perceptual components delimited in the
model there were only three factors that subserve the
V-P-M functions described in this thesis.

B Factori
The following tests load for Factor I
Position in Space

- 485 -



Block Construction |
Part-Whole

Test of Visual Motor Integration
Dot-Line

Figure-Ground

Design Construction

.
Form Figure - | Perceptual Space
Constancy
Form Matching || Ground Directionality
Gbject
Sub-Units Space
Size Relations
Part-Whole
Colour Pasition in
Space/ Space
Visualisation
FIGURE 21.1 THE V-P-M_ FUNCTIONAL
COMPONENTS

On analysing these tests in the light of the factor
analysis, it seemed that all the tests loading for this
factor measured components of space.

The low correlations among most of the tests loading
for Factor | indicated that they measured different
components of the space structure.

The VMI and the Part-Whole tests were constructed
to measure different components of form perception
and according to the content validation continue to do
s0. However, the factor analysis indicated that some
type of space perception was needed in the execution

of the tests.
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It seemed that the space visualisation component in
the Part - Whole test arose out of the method of
administration and the words in the instructions (“if
you envisage a line completing the shape...”). In
addition some of the shapes were rotated and needed
to be turned in one's mind before the correct choice
could be made. If one analysed the patients’
performance it could be seen that no patient failed the
Part-Whole test and then passed the Position in
Space test. |t was, therefore, possible to use the
Part-Whole test in its current form as a screening tool
for the Position in Space test,

The VMI and the Dot-Line tests correlated with each
other (r = 0,71) the only tests to correlate above the r
= 0.50 level in this factor, This was probably due to
the fact that both tests were drawing tests. The
results indicated that one of the tests was not
essential to the battery as directional concepts could
be observed i the VM test.

It was apparent that the spatial tasks could be sub-
divided into concrete spatial manipulations utilising
motor enhanced tasks and space visualisation using
motor free tasks. These constructs are confirmed by
the literature on space perception. Factor |, therefore,
consists of the following space constructs which can
be measured by tests in the V-P-M battery:

Grasping Space:

- Directional Concepts (evaluated in designs twelve,
sixteen, nineteen, twenty and twenty four of the VMI).

- Space Relationships ( evaluated by the BC Il and the
DC test as well as by components of the VM| e.g.
designs ten, fourteen, fifteen and eighteen),
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- Action Space:

Space Visualisation ( evaluated by the Positicn in

Space tast).

There are aspects of action space that were not
included in the V-P-M battery such as topographical
memory which could be included in future versions of
the test through the means ofunstandardised

evaluations.

It cant be observed that all those tests measuring
grasping space are motor enhanced tests and it is,
therefore, clear that this type of space behaviour
results in complex motor function. In contrast, spatial
functions within the sphere of action space, do not
require motor planning and motor output although
some motor activities such as moving around in the
environment require action space function.

= Factorll

The following tests load for Factor I
Space Relations

Arrows

Stick Construction I

Design Construction

Figure-Ground

Perceptual Constancy

Dot-Line

In analysing the factor loadings, the correlations and
the content validation of the tests in Factor |l, it was
apparent that this factor could be labelled one of
visual discrimination and figure-ground perception,
Visual discrimination was defined as the ability to
discriminate among complex visual stimuli, whereas
figure-ground ability was defined as the ability to
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focus attention on important stimuli and to place
irrelevant stimuli into the background. These are two
related but different skills.

The correlations among the tests in this factor were
all below r = 0,50, except for the correlation between
the Space Relations test and the Design Construction
test (r = 0,56). This seemed to indicate that, as in
Factor |, Factor Il had different components as

follows:

- Visual discrimination (evaluated through the
Space Relations test which should be renamed
the Test of Visual Discrimination).

- Figure-ground perception (evaluated through
the Figure-Ground test).

- Perceptual constancy (the different
components evaluated through the Form
Matching, a changed Part-Whole and the
Perceptual Constancy tests).

The review of the literature indicated that perceptual
constancy appeared as part of a developmental
continuum i.e. form perception, then visual closure,
and lastly perceptual constancy. The Part-Whole test
should be changed by altering the instructions and
the orientation of the components of each item in
order to be a better evaluation of visual closure.

@ Factor lil.

Only one test had a high loading for this factor i.e.
the Colour Matching test, It seemed, therefore, that
Factor Il was a colour factor and that colour
discrimination was not part of perceptual constancy
as previously thought.
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vi)

The New Model of Visual-Perceptual-Motor Function

The model of perceptual function should be modified
in the light of these findings. Figure 21.2 depicts the
visual perceptual components of the model, however,
it should be remembered that this is only part of a
complex process which consists of three distinct
entities i.e. the sensory input through the visual,
tactile, auditory and olfactory channels; the perceptual
process (described for the visual pathway only in Fig.
21.3) and the motor or output process. The motor
output reflects the perceptual components in co-
ordinated and well planned movements. In the case
of the V-P-M battery, these movements were chiefly
of the hand and arm. Speech and general behaviour
could also be observed. As mentioned in Chapter
Four all of these form an integrated process which
could be influenced by memory, learning,
concentration, thinking and inherent intellectual ability
as well as the individuals’ emotional state. This thesis
has demonstrated that a distinction can be made
between "where” a shape or object is located (space)
and “what” (visual discrimination) an object is. Hence
the two major factors. According to Millar (1994)
these two functions are subserved by different parts
of the brain.

This thesis hdas dealt with an analysis of the visual-
perceptual-imotor process only and has atiempted to
find a systematic way of assessing this process using
motor free, motor reduced and motor enhanced tests.
The model failed to provide detail on the different
types of output processes and therefore the revised
model must take these into account including motor
co-ordination. Co-ordination can be observed in the
VMI, Dot-Line and the construction tests. The final
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Spaﬁaererceptidn‘ Lo

- Directional Concepts

- Space Reiations

- Space Visualisation

&

. Actlon

. Spacs

FIGURE 21.2

version of the V-P-M battery should include a test
specifically designed to measure fine motor co-

ordination.

o Visual . Colour

Discrimination

Per‘cebtjpn

-Form_ Perception
& Visual Closure
-Perceptuial

Constancy

THE REVISED V-P-M- MODEL

The work for this thesis also sought to eliminate the
effects of memory, learning, intellectual and emotional
functions and to compensate for poor concentration.
Thinkirg is, however, part of all cognitive tasks. The
effects of the afore - mentioned on V-P-M functions
should be investigated once a battery of standardised
tests has been produced. In the comprehensive
model (see Fig. 21.3) all components of V-P-M
It should be noted that

spatial and discriminative functions can be applied to

function have been included.

the auditory, olfactory and tactile senses as well as
the visual.

Testing visual perception should, also take into
account the integrity of the eye and its ability to

absorb the stimuli forming the basis of the visual-
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perceptual process. This aspect has not been
evaluated in the Battery.

Mernory Learning Concentration Thinking
SENSORY | <—p PERCE‘PTUAL‘f e ;‘MQTOR -

‘ .V:sual S V|sua| -MOtOI' Free"\ -

! -Spatlal

TR e »-Motor Reduced
-Auditory : ‘”;~V|sua! Dlscnmmatlon -Motor Enhanced
o f‘;-CoIour (co- ordmated
~+ -Olfactory. = . ' — ' \ " mo\/ement)
-Tactsleu Emotion Intellect
Feedback

FIGURE 21.3. THE MODEL OF THE PERCEPTUAL PROCESS

21.12. STEP 11. - THE FORMATION OF A NEW TEST BATTERY

The penultimate step consisted of weighing up all the advantages and
disadvantages of each of the fifteen tests, assessing the ability of each to
evaluate a distinct component of visual-perceptual-motor function within the
new model; assessing the strength of its psychometric characteristics and the
unique contribution that it made to the field of visual perceptual testing for the
stroke patient and then selecting the most appropriate tests for the battery.

- 492 -



Accordingly tests were selected for the V-P-M battery on the basis of a number

of criteria (see table 21.24) i.e.

The Construct Validity - in this case the ability to measure age related
changes and to distinguish between normal performance and performance
changed through brain injury caused by a C.V.A,

ltem difficulty and discrimination levels i.e. the spread of easy to difficult
items with satisfactory average difficulty values for the items.

Reliability of the test in terms of internal consistency, as well as, inter-rater
reliability.

Test specificity i.e. the ability of the test to make a unique contribution to the
battery as a whole. The relevance of specificity was difficult to judge and
could only be used as a guide (Aiken 1996).

The factor analysis which identified the common dimensions underlying the
scoles of a sample of people on the collection of rneasurements and helped
to formulate a functional mode! against which a diagnosis of dysfunction
could be made.

The unique contribution that each test made to the field of visual perceptual
testing in the stroke patient. Thus the ability of the tests in the battery to
help diagnose specific V-P-M problems such as hemianopia, object agnosia,
apraxia etc.
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TABLE 21.24 SUMMARY OF FINDINGS ON TESTS

Age Diff Item Item Item Item Reliability | Construct | Correlate Factor Speci-
Related Between Difficulty Range Discrim. Discrim. x>r=.60 Validity with ficity
Changes | Normal/ x >70 0,15- Normal/ > r=.50
Patients 3.90 Patients
Form - - - - - - - - - - -
VNI v Y N wl y Yy P.W, F-G 1%
D-L, PIS Factor |
PW v Young y Y - v v + VMI, F-G,
Group D-L, PIS, Factor | 1%
Only DC
PC v _ N N y ¥ v F-G, 25%
D-L Factor !l
F-G. v v v v v v v v VM1,
D-L Factor (1) 11%
DC
AR - \‘ y - v - - Y Nil Factor (I 29%
D-L ¥ + Y v ¥ Yy y Y VM,
bDC Factor I{1t) 5%
Scll
SR v Y V - - - v ¥ DC Factor If 11%
pIS Y - - - - - - VML, Factor |
c Not Cal
P-W
BC! - y Y - y - v ¥ DC - 3%
BC I - 3 N 3 - - Nil Factor | 23%
sCl - v v - \ - - v D-L, Factor Ili
DC 4%
SCHl - - - Factor | 3%
bc v v 7 v v 7 3 VNTPW,
- BCI, PC, | Factori(i}) 4%
D-L, SR
COL - - Yy - N N - v - Factor (Il 25%

- = Research not conducted

V= Category present
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On the basis of all the results, V-P-M skills should be measured as follows:-

21.12.1.

Spatial Perception

i)

Grasping Space

Directional Conceots:  Although referred to by both Critchley
(1953) and Benton (1979), did not appear to be isolated in a
specific test. Directional concepts could be diagnosed from

performance on the VMI, particularly in designs twelve, sixteen
and nineteen. The VM test should, therefore, be retained. The
Dot-Line test could be used as an alternate to the VMI should re-
testing be required. Clinical observations of test taking
behaviour during the execution of the Arrows test, (should this be
used to evaluate visual discrimination), as well as the Dot-Line
test could lead to the diagnosis of directional confusions.

Spatial_Relations:  As this is a concrete manipulative skill it
should be measured through metor enhanced tasks such as the
VMI and the Block Construction i tests. Although Lezak (1983),
as well as, the candidate thought that compiling three
dimensional constructions from a two dimensional model was a
visualisation task, it appeared that the Block Construction Il test
tapped mare concrete spatial manipulations than was originally
thought. This met the criterion for construct validity as assessed
by the fifteen occupational therapists. The Block Construction Il
test, therefore, should be retained but should include additional
more complicated items.

Action Space

Space Visualisation requires space concepts to be manipulated

in the mind rather than through the use of the hands. Two tests
were suitable for evaluating this skill. Firstly, the Position in
Space test has proved to be a good measure of this skill and
should be included in the final battery of tests. Secondly the
Part-Whole test, although also measuring components of form
closure (see construct validity), seemed to measure space
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visualisation. This test in its current form can also be used as a
screening tool for the more complicated Position in Space test.
However, it wouild be more advantageous to change this test so
that it could be used to evaiuate part-whole ability.

21.12.2. Visual Discrimination

Can be broken down into:

i)

iii)

Figure-Ground perception which could be measured through the
Figure- Ground test.

Visual Discrimination - the Space Relations test, although

constructed to measure space relations, appeared to be a more
effective test for the evaluation of visual discrimination and its
name should be changed to reflect this i.e. it should be called
the test of Visual Discririination. The Arrows test could be
used in addition to the “Visual Discrimination Test” or as an
alternate to it. In addition motor reduced testing can be
compared with that of motor enhanced testing if the Stick
Construction Il and Design Construction tests are included.

Perceptual Constancy: develops in a sequence and can be

evaluated as follows:

- Form perception for which the Farm Matching test could be
used. This test should be used to determine whether the patient
was mentally able to undergo furthier testing.

- Visual Closure which would be measured through a changed
Part-Whole test,

- Perceptual constancy to be measured through the Perceptual
Constancy test.
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21.12.3.

21.12.4.

TABLE 21.25 PERCEPTUAL SKILLS IN THE NEW V-P-M
BATTERY AND CORRESPONDING TESTS

SKILL TEST

Spatial Perception
-Directional Concepts VMI (alt. Dot-Line test)
Arrows test

-Spatial Relations VMI
Block Construction Il test

-Space Visualisation Position in Space test

Visual Discrimination
-Figure-Ground Figure-Ground test

-Visual Discrimination Space Relations test/ Visual
Discrimination

Design Construction test
Stick Construction I test
Arrows test

Perceptual Constancy

-Form Form matching test

-Visual Closure Part-Whole test (changed)

-Perceptual constancy Perceptual Constancy test
Colour Colour Matching Test

Colour Perception

Although the Colour Matching test was not robust in terms of its
psychometric characteristics, it should be retained as a test for the
evaluation of the ability to determine colour hue in appropriate cases.

The New V-P-M Battery

The V-P-M Battery should contain the eleven tests mentioned ahove
(see table 21.25), thus reducing the number from fifteen. They
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should be redesigned taking into account the recommendations
made in each chapter for the elimination and re-ordering of items.

The following procedure should be followed in the administration of
the battery.

Step 1- The Form Matching test should be administered to cases
where it is suspected that the patient might not be ready to undergo
rigorous testing. A full score is reouired on this test before further
assessment can take place.

Step 2- Administer a changed Part-Whole test and the Perceptual
Constancy test,

Step 3 - Administer the VMI test ( the Dot-Line test could be used
as an alternate for repeat testing).

Step 4 - Visual discrimination should be assessed, starting with the
Arrows test and then the Spatial Relations/Visual Discrimination test
should be administered. Should the patient fail the Arrows test, the
Space Relations/Visual Discrimination test should not be
administered as eleven patients failed or were untestable on both
tests. Only two patients passed the Space Relations test while at the
same time failing the Arrowsa test, whereas five patients passed the
Arrows test but failed the Space Relations test.

Step 5 - Administer the Figure-Ground test.
Step 6 - Administer the Position in Space test.

Step 7 -Administer the Block Construction 1l test, Design
Construction and Stick Construction Il tests.

Step 8 - Evaluate changes in colour perception through the Colour
Matching test.

‘The above order wag proposed so that patients will be subjected to
a mix of motor free, motor reduced and motor enhanced tests
providing needed breaks in the type of conceniration required.
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TABLE 21. 26 SUMMARY OF RESEARCH ON THE V-P-M BATTERY
STuDY PURPOSE RESEARCH DESIGN SUBJECTS RESULTS CONTRIBUTION TO
QUESTION INSTRUMENT
DEVELOPMENT
Content Validity Touse as a Does the V-P-M V-P-M Model No subjects - The model forms Establishes content
Model of visual- basis for Battery show Constructed model constructed | the basis of the validity
perceptual-motor constructing | content validity by the candidate test and was
function the test changed in light of
research findings
Content Validity Provide Does the V-P-M Occupational 15 Occupational All the tests Content validity
Expert Opinion content battery posses Therapists rated | Therapists possess content established
validity content validity the tests on validity x>2.5
according to the scale of 0-5
experts
Construct Validity | Determirie Are the factors Factor analysis 118 normal Three factors- Construct Validity
Factor Analysis the factors named in the with verimax subjects -Space studies led to
present model distinct rotation -Visual Discrimin, | reformulation of
-Colour model
Construct Validity | Determine if | Provide Content Testing for 118 normal Ability on test Construct validity
Age related performance | Validity significant, subjects aged 20~ | decreases with for age changes
changes changes with differences 79 yrs. age established
age between ages
Concurrent To determinz | Are the test scores | Comparison -33 C.V.A. patients | Results shoved Construct validity
Validity whether test | of patients. between normal | between ages 20 significant demonstrated.
Changes in C.V.A. was sensitive | different to those subjects and yrs, - 79 yrs, differences
Patients to V-P-M of normative group | patients: compared to
problems in Levine's test for | -118 Normal
C.V.A. equal variance. individuals
patients Not sig, use F
test
Sig. use Welch
test
Inter-rater Prave inter- Does the V-P-M 3 O0.T.srated 6 6 normal people Resuilts showed Inter-rator reliability
Reliability rater battery normal between the ages no statistical demonstrated
reliability demonstrate individuals 20-79 yrs. difference
reliability between Sample of between scores
test convenience obtained by
administrators administrators
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TABLE 21.26

CONTINUED

STuDY PURPOSE RESEARCH DEsieN SuUBJECTS RESULTS CONTRIBUTION TO
(AUESTION INSTRUMENT
DEVELOPMENT
Inter-scorer To determine | Do different Two Every second test Scores of the two Inter-scorer
Reliability-VMI inter-scorer scorers of the VM!I | Occupational of normal group raters showed no reliability
reliability achieve Therapists scored by both statistical demonstrated.
consistency in scored 59 VM therapists. T test difference
scores on the tests used for
same test. comparison
Internal To determine | Are the items in Split- half Pearson product Reliability Tests internally
consistency- test reliability | the test consistent | reliability on moment correlation | demonstrated consistent
Reliability with regard to tests cornpleted | co-efficient on odd
content by noral and even items
sampling subjects
Internal To determine | Are the items in Kuder - Each item of test Reliability The tests
Consistency- the the tests Richardson compared {o total Demonstrated consislency of
Reliability homogeneity | homogeneous Formula 20 narmal subjects measurement
of the test demonstrated
items
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21.13. STEP 12 - ADMINISTERING THE TEST BATTERY TO A LARGE SAMPLE OF THE

POPULATION FOR THE PURPOSE OF OBTAINING NORMATIVE DATA

The following procedure should be followed:-

21.13.1.

21.13.2.

21.13.3.

Construct the test battery as proposed in the previous section, each
test containing only those items that have been found to be

appropriate in terms of their difficulty levels.

Administer the test to onie hundred normal subjects from each of the
age categories mentioned between twenty years and seventy-nine
years. The selection of this sample should be from all population
groups and various settings in the country. Different educational
levels should be accounted for with a representative sample of
subjects from those who e received formal schooling and those
who have not, to confil.a the findings that education does not
influence performance on this type of test. This would necessitate
the maintenance of the age bands twenty to twenty- nine, thirty to
thirty-nine, forty to forty-nine, fifty to fifty-nine, sixty to sixty-nine and
seventy to seventy-nine years with a re-evaluation of any possible
differences in performance among the age groups, educational
levels and social origin. The sample should be randomly drawn from
a representative sample of old age homes, retirement villages,
patients without neurological deficit using the out patient departments
of & variety of hospitals and healtl centres. All subjects should be
independent in all aspects of activiues of daily living.

The data should then be converted into standard scores so that the
function of patients can be easily compared with that of normal
individuals. In addition, activities of daily living and aspecis of
perception should also be compared to determine the correlation
between perceptual d *ficulties and independence.
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21.14. CONCLUSIONS

At the time that the perceptual testing material presented in this thesis was
being researched there was a lack of suitable visual-perceptual-motor tests for
occupational therapists to use to evaluate this type of function. When the V-P-
M Battery was first described (Concha 1982) the RPAB was also unveiled
(Cockburn et al 1882). Since then other tests that might be used by
occupational therapists i.e. the COTNAB (Tyerman et al 1986), the LOTCA
(ltzkovich et al 1990), the Arnadoitir Occupational Therapy Neurobehavioural
Evaluation (A-ONE) (Arnadottir 1990) and the VOSP (Warringten and James
1991) have appeared on the market. All of them originate overseas, the RPAB,
the COTNAB and the VOSP in the United Kingdom and the LOTCA in lsrael
and the A-ONE in the USA. All of the data for the V-P-M battery had been
collected prior to the appearance of the above tests. When the above
mentioned tests appeared on the market, careful consideration had to be given
to the need for yet another testing tool. In order to help in this decision making
process, the candidate had to carefully scrutinise the components of each of
the above tests, the results of their psychometric analyses, the population on
which they were standardised, the adequacy of their standardisation and
whether they fulfilled the needs of occupational therapists in this country. In
addition the candidate evaluated patients using these tools to determine their

effectiveness.

Careful consideration led the candidate to believe that completing the above
steps needed to prepare the V-P-M battery for standardisation was a
worthwhile exercise. (For a summary of the research on the V-P-M Battery see
table 21.24). None of the above published tests had undergone the research
carried out at each of the steps followed in this thesis, nor did they evaluate all
aspects of V-P-M function. In addition this is the only test battery to make the
distinction between motor free, motor reduced and motor enhanced tests. In
using the above published tests it is, therefore, difficult to analyse the patient’s
problem. The aims of this thesis have therefore been fulfilled.

The task of producing a useful test battery for South African occupational
therapists to use with brain damaged adults is not yet completed as the new
test must be reconstructed and administered to the normative sample. The
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most important preparatory steps enabling the construction of a robust and
comprehensive test, however have been completed. The candidate believes
that once this final step is accomplished, a very valuable tool will have been

provided.

One of the contributions of this thesis is the description of the criteria that could
be used to diagnose different types of visual-perceptual-motor dysfunction.
This will enable therapists to make careful analysis of not only the test scores,
but the types of performance seen on each test. Quantitative data cannot
alone provide information on a patient’s behaviour, but must be supplemented
by qualitative information and an analysis of this behaviour which in turn can
help in the selection of appropriate treatment techniques.

One of the most important roles of the occupational therapist is to prepare the
patient to participate in all aspects of daily living. The influence of perceptual
dysfunction oh the performance of self care activities has been described by
Arnadottir (1990) but a diagnosis as recommended by her requires an
experienced and skilled examiner to make the appropriate inferences and it is
still not clear the degree to which perceptual problems influence the ability to
perform activities of daily living in the elderly stroke patient. The links with age,
perceptual problems and motor paralysis have not yet been successfully
demonstrated. One of the main problems in doing this has been the lack of
tests that are sensitive to age related change in normal individuals who are
completely independent in their activities of daily living (ADL). The other factor
that has not been considered in research dealing with the relationship of
function and ADL is the compounding variable of motor paralysis ie.
hemiparesis.

The preparation of this battery of tests makes it possible, not only to measure
the developmental changes of perception in the elderly but to implement much
needed research into the relationship between perceptual function and ‘he
spectrum of activities of daily living. In addition it will now be pessible to carny
out investigations into the functions of the left and right cerebral hemisphe-es
and the role that ageing plays in their function.

This thesis has produced a battery of tests which are:
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The preparation of this battery of tests makes it possibie, not only to measure
the developmental changes of perception in the elderly but to implement much
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sensitive to age related changes.

sensitive to V-P-M problems in the adult stroke patient.

robust in terms of their psychometric characteristics.

measure components of a researched model of V-P-M function.

make the diagnosis of Visual-perceptual-motar syndromes possible.

is able to link perceptuat problems with those in activities of daily living.
is able to link perceptual problems with pathology seen on Computerised
Tomography (CAT scan) and Magnetic Resonance Imaging (MRI).

is able to invstigate the perceptual functions of both left and right

hemispheres

- THE END -
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APPENDIX 1

TEST INSTRUCTIONS AND TEST FORMAT

1.1.

1.2,

1.3.

GENERAL TEST INSTRUCTIONS

INTRODUCITION TO TEST FOR NORMAL SUBJECTS

“We are having a look at the way people see things after they have had a
stroke, but for us to be able to tell if there is anything wrong, we first have
to know how normal people do on the tests that we give to the patients.

There is no right or wrong way to do the test, it is not an 1.Q. test and | will
not be measuring your performance against anybody else. You will
become a number and your results will go into the computer along with
the results that have been obtained from everybody else. | will then get a
normal range of figures against which | can measure the patient's

berformance”.

Eliminate Subject(S) from the study if:-

a)  If S cannot read with normal reading glasses.
b)  If S cannot hear test instructions.

c) If 8 has or has had any neurological problem.
d) If S has or has had any psychiatric disorder.

Complete questions 1-5 on the General Information Sheet.

INTRODUCTION TO TEST FOR PATIENTS

“"Sometimes after a person has had a stroke, the way that they see things
becomes slightly changed. We want to see if this has hapgened to you so
that we can give you the right treatment and help you to be as

independent as possible.”

ORDER OF TESTS

1.3.1. General Information



AFPENDIX 1

TEST INSTRUCTIONS AND TEST FORMAT

1.1.

1.2,

1.3.

GENERAL TEST INSTRUCTIONS

INTRODUCITION TO TEST FOR NORMAL SUBJECTS

"We are having a look at the way people see things after they have had a
stroke, but for us to be able to tell if there is anything wrong, we first have
to know how normal people do on the tests that we give to the patients.

There is no right or wrong way to do the test, it is not an 1.Q. test and I will
not be measuring your performance against anybody else. You will
become a number and your results will go into the computer along with
the results that have been obtained from everybody else. | will then get a
normal range of figures against which | ¢an measure the patient's

peiformance”.

Eliminate Subject(S) from the study if:-

a)  If S cannot read with normal reading glasses.
b)  If S cannot hear test instructions.

¢) |f 8 has or has had any neurological problem.
d)  If S has or has had any psychiatric disorder.

Complete questions 1-5 on the General Information Sheet.

INTRODUCTION TO TEST FOR PATIENTS

"Sometimes after a person has had a stroke, the way th=t they see things
becomes slightly changed. We want to see if this has happened to you so
that we can give you the right treatment and help you to be as

independent as possible.”

ORDER OF TESTS

1.3.1. General Information




1.3.2.

1.3.3.

1.3.4.

1.3.6.

Test of Visual-Motor Integration (VM)
Form Matching test
Colour Matching test

Part-Whole test

Other tests, i.e.:-

1.3.6.

1.3.7.

Dot-Line, Position in Space, Spatial Relations, Figure-Ground and
Perceptual Constancy may be given in any order. The Dot-Line
shotld be presented in the middle to give a variation between

matching tasks and drawing tasks.

The last tests must be the Block/Stick/Design Construction tests.

The above order was decided on for ease of administration and to
provide a variation in the tasks in order to prevent fatigue and
boredom. The information on the tests appears in the order in which

they are presented in the thesis:-

B Form Matching
# Test of Visual-Motor Integration
® Part-Whole test

® Perceptual Constancy test

® Figure-Ground test

u Arrows test

&8 Dot-Line test

® Spatial Relations test

m Position in Space test

w Block Construction I and 1 tests

m Stick Construction | and 1l tests



B Design Construction test

& Colour Matching test

A break or several breaks may be taken if the subject (S) is fatigued.
If S is a patient the test must be conducted over at least two

sessions, more if necessary,



GENERAL INFORMATION SHEET AND TEST RECORD

CVA PERCEPTION
. Name:
Year Month Day
. Date of Birth , ‘ ] L J l | L
. Address:
Phone:

. Dominance: 1. Right 2. Left [:l

. General Information

5.1. Present residence:

1. own home 2. aged home
3. hotel 4. child's home
5.2. Living:
1. with husband /wife 2. family
3. own
5.2. Schooling:
1. below Std 8 2. Stds
3. Matric
5.4. Vocational training:
1. college 2. university
3. ni 4. other
5.5. Work:
1. clerical 2. domestic
3. fine dexterity 4. heavy manual
5. persuasive 6. professional
7. sport
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6. History of iliness

6.1. Date of onset: |_ | | | i t

6.2. Side of stroke:
1. left 2. right

6.3 . Associated problems (if information available):
Diplopia 1. Rside 2. L side

Stage of physical recovery (Brunnstrom 1 - 6):
Sensory loss (U.L.) 1. Yes 2. No

Emotional sequele 1. Yes 2. No
Cardiac 1. Yes 2. No
Memory 1. Yes 2.No

7. Specific Tests

7.1. Date of test: | | | | | __l I_L___'
7.2, Age attesting: {____J___J | | —I |—L—|

7.3. Form Matching:

accuracy score I

time (secs) I |
7.4. VMI:

accuracy score i

time (secs) } |
7.5. Part-Whole:

accuracy score l

time (secs) l |

7.8. Perceptual Constancy:

accuracy score |

time (secs) ‘ I




7.7.

7.8.

7.8.

7.10.

7.41.

7.12.

7.13.

7.14.

Figure-Ground:
accuracy score

time (secs)

Arrows:
accuracy score

time (secs)

Dot-Line:
accuracy score

time (secs)

Spatial Relations:
accuracy score

time (secs)

Position in Space:
accuracy score

time (secs)

Blocks Construction i:
accuracy score

time (secs)

Blocks Construction 1:
accuracy score

time (secs)

Stick Construction I:
accuracy score

time (secs)
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7.15. Stick Construction i

acguracy score

time (secs)

7.16. Design Construction:

accuracy score

time (secs)

7.17. Colour:

Comments:
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2.

SPECIFIC TEST INSTRUCTIONS
FORM MATCHING TEST
Materials

Muitiple Choice Sheet with 12 Forms, Demonstration Sheet with 2 Forms, 14
Test Cards, Stop Watch, Protocol Sheet, 1 Pencil, Digital Stop Watch.

Description

Subject (8) is required to match the shape on the test card with the identical
shape on the multiple choice sheet. He is required to indicate his choice by
touching the correct form. S is not allowed to change his mind, i.e. his first

choice is recorded.

Procedure

Examiner (E) sits to the right of S. The Demanstration Sheet is plaged + 16 cm
from the edge of the table in front of S. The pile of individual test cards are
placed face down with demonstration number one uppermost to the right and in
line with the bottom of the multiple choice sheet. The Examiner (E) places the
demonstration card one face up in front of S between the edge of the table. No
timing is used with the demonstration item.

D Used card face up
D Test cards face down

L]

Instructions are as follows;

“"Now we are going to match shapes. Point to the shape thaf is exactly
like this one". (Place demonstration card one in front of ). If 8 is correct.

"That is right, we are guing fo do more like this."”

(Remove demonstration sheet and substitute multiple choice sheet and stick
down with press stick). "/ will show you a card with a shape on it and you

must point to its exact duplicate on the sheet in front of you, The first

- Vit -




one that you touch is the one that will be couated as your choice. You

will be timed to see how long it takes",

If S is incorrect with first demonstration item, use the second demo card to
explain what he should do. If S was correct, do not give him the second demo
card but remember to place this on the used pile. Place the test card face up in
between the multiple choice card and the edge of the table using the left hand,
simultaneously start the stop watch with i.ie right hand. Stop the watch the
moment S touches one of the shapes on the multiple choice card. Record the
number of the choice and the time taken (including fractions of a second) in the

appropriate columns. Remove the used test card and zero the stop watch.

If § picks up the test card, ask him to leave the card in place and tell him that
he only needs to point to its duplicate.

If S calls out the number of his choice on the multiple choice sheet, remind him
that he must point to his choice and touch it. The first time the he calls out the
number take the time until the number is called, however, if he continues to call
the number keep on reminding him that he must touch his choice and keep the
watch going until he does so.

Score

The number of correct responses made and the time taken is totalled. When
the time has heen added the total is brought to the nearest whole second and
decimal points are dropped. A score of 5,58 is taken to 8, a score of 4,48 is
taken to 5 whereas a score ¢f 4,43 is left as 4.

The Test

The demonstration (test size) and the multiple choice sheet used in this test are
shown on the next two pages. The protocol sheet foliows, The multiple choice
sheet has been reduced as the A4 format makes it difficult to fit into this thesis.
Each of the test shapes is printed singly on a test card while the figures from
which the subject chooses his response is on a single multiple choice sheet.



FORM MATCHING TEST

Name: Date of Test :
Age . Date of Birth:
Item No. Correct Answer Subject's Answer Time

1 7

2 10

3 2

4 3

5 5

6 11

7 4

8 1

9 6

10 12

11 9

12 8

TOTAL

Accuracy Score:

Time Score : No. of Secs:




MULTIPLE CHOICE SHEET (reduced)
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2.2,

TEST OF VISUAL - MoTus (M7 ZCRATION (VML)
Materials

VM! Tesi Form as published (Beery and Buktenica 1967 and Beery 1982), 2
Protozol Sheets, Digital Stop Watch, 2 Pencils.

Description

S is required to copy the designs that are in the top block into the equivalent

space in the block underneath.

Procedure

The test booklet is placed directly in front of S at a comfortable distance from
the edge of the table (+ 4 cm). The booklet must remain square to the table, at
no time may it be rotated. The pencil is placed at the top border of the test
booklet. S is timed from the moment that he picks up the pencil until he
indicates that he has completed the last design. The test must be presented
with number 1 at the back of the book so that each new page is placed on top
of the completed page. This is to prevent the pencil strokes from making
indentations on pages still to be completed. E sits on the right of S and turns
the pages for S. Instructions are as follows:-

"l would like you to copy the design that you see in the top space here
{indicate with hand) into this space underneath (indicate with hand).

Make it as exact a copy as you can bearing in mind the fact that you do
not have a rubber or a ruler. As you finish each page I will turn to the next
page for you. | am going to time you to see how long it takes but
remember accuracy is more important than speed." (Note : the

instructions differ from that given in the test manual for children).

Should 8, at the first design, attempt to make his lines as broad as those in the
test, say:

"You need not make your lines as thick as the printed line - one pencil

stroke will do.”
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During the execution of the test E records, in the space provided on protocol
sheet, the direction that lines are drawn and the order of execution plus any
other interesting features of the performance of S such as rotation of body, etc.

Scoring

The designs are scored correct or incorrect and receive a rating of one or zero
according to the criteria given for each figure. All the criteria must be met for a
score of one to he given. The scoring is a modification of that used in the
original test as standardised by Beery (1982) and is different to the 1989
version. The time taken is converted to seconds.

The test protocol sheet, a copy of the test designs and the scoring criteria

follow.

Note: The test designs are printed on green paper for evaluation purposes to
aviod the desigs showing through on to the next page and to remove the giare
experienced with white paper. The lest should be purchased from the
publishers.
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PROTOCOL SHEET

VMITEST

Patient's Name: Date of Test:

Date of Birth: Age:

OBSERVATION TIME SCORE
SECS
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12

12

1"

11

10

10
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16

17

16

17

18







24

24

23

23

22

22




SCORING CRITERIA - VMI

ITEM SCORING CRITERIA
1 Predominantly vertical line {length not a
criterion)
No perseveration
2 Predominantly horizontal fine (length not a

criterion)
No perseveration
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ITEM

SCORING CRITERIA

3

Circular in shape
No oval or egg shapes allowed

Two fully intersecting lines

Two continuous lines

Each line within 20° of its correct
orientation

Horizontal within the middle 1/3 of the
vertical

A fairly straight line

Line between 110° & 160° (read protractor
in a clockwise direction)

No change of direction
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ITEM

SCORIMNG CRITERIA

Four clear sides at right angles to each
other

Must look like a square rather than a
rectangle

A fairly straight line

Line between 20° - 70°

(read protractor in a clockwise direction)
No change in direction

Four continuous intersecting lines

Lines angled between 20° - 70° i.e. when
drawing a block around the X the line must
fall at the corners

The ends of at least two lines must fall onto
the corners within 2mm




ITEM

SCORING CRITERIA

Three clear sides
One corner higher than the others

Perpendicular line dropped from apex to
) baseline to determine whether top corner
falls within 10mm of centre of baseline

10

Circle must be below square
Part of circle must be above line and to left

of line as shown
No separation of circle and square

11

Lines must intersect within 2rmm of each
other (i.e. no more than 2mm separation)
Two of the cross lines fall to corner of

rectangle

One horizontal and two diagonal lines
Horizontal must meet the side of the
outlined rectangle or fall outside (not inside)
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ITEM SCORING CRITERIA

12 At least three attached arrowheads
Clear vertical and horizontal lines

Sharp points on arrow tips

No indication of directional confusion
Fairly equal length of legs

P Only very slight separation of arrowheads

13 Distinet overlap of three circles i.e. obvious
trianglular form in the centre

Once circle below the other two
Central triangular form must point
downwards

14 Two sides in a straight line i.e. drawn line
passes through the circles (not necessarily
in the middle)
N Carrect number of circles
O Fairly equal spacing

N Baseline horizontal

Circle not dots
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ITEM

SCORING CRITERIA

15

Draw a horizontal line through tilted square
as well as a vertical line:

At least one set of corners of the square
must be within 2mm of horizontal or vertical
(i.e. opposite each other)

Horizontal line dissects the circle

Square touches circle with closed corners
No gap or overlap of forms

Fairly equal size of circle and square
Horizontal of square within 10° of horizontal

16

Draw horizontal and vertical lines through
form:

Two angles opposite each other or within
2mm of the line

Length greater than width

Four good corners

No kite shapes

Only slight dog ears allowed

Both acute angles must be 60°>

17

There must be two triangles

Two corners of the inner triangle clearly
touch the outer

Two points of the inner triangle touch within
2mm of the middle of outer triangle's side
(use ruler to measure)

Left outer angle 90°

Right outer line slopes 100° or more
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SCORING CRITERIA

ITEM
18 Distinct circle of dots
Eight dots
Fairly regular spacing
19 Draw a line through right lower angle of left

figure:
Upper point of left figure must be inside
upper figure
(a) Overlap must not be extreme
Lower point of right figure must fall
below horizontal drawn line
(b) or touch horizonta! line within 10mm
All angles must be indicated
No evidence of directional confusion
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ITEM SCORING CRITERIA

20 Draw horizontal line and vertical lines
through figure;
At least one set of angles must be opposite

each other i.e. touching line within 2mm
Four good corners

!
1
: Both acute angles 60° or less
- 0’ - No obvious kites
|
M

Equal length on both sides of vertical (X)

21 At east two correct 3D overlaps
One circle below the other two
Three complete double line circles

22 Correct number of parts
Correct orientation
No evidence of confusion




ITEM

SCORING CRITERIA

23

Inner rectangle in lower right corner i.e. the
distance between bottom line and inner
rectangle smaller than between top line and
inner rectangle

Outer form a parallelogram (may be a
square)

inner form a horizontal rectangle

Inner form clearly shifted to right

No confusion or distortion - inner diagonal
lines must go to corner of figures

24

Atleast two correct 3D overlaps

Correct alignm=nt of 1 set of corners (within
5mm of line drawn)

No 30° rotations
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2.3.

PART - WHOLE TEST
Materials

Test Booklet, Protocol Sheet, 2 Pencils, Digital Stop Watch.

Description

S is required to select from 3 shapes given at the bottom of the page the one
that will fit into the missing part of the form given. The completed shape is
given as a model at the top of the page.

Procedure

E sits to the right of S. The booklet is opened to page one demonstration one,
and a piece of cardboard is slipped under the page; this is to prevent the

following page showing through. Instructions are as follows:-

"Here is a shape, (E indicates by pointing to the complete shape [in box] at the
top of the page), here is the same shape with a piece cut out of it. (E
indicates middle incomplete shape). The missing piece is one of these
(indicate all 3 shapes at the bottom of the page). Which one fits in here
(indicate) to make this exactly like the shape at the top (indicate)”. Mark

your choice.

If S is correct:-

"Yes that is right, if you envisage a line completing th.e shape like this, (E
draws a pencil line to complete middle shape) you will see which shape fits

into the space.”

If S is incorrect:-

"No that is not right, if you can envisage a line completing the shape like
this (draw a pencil line to complete the middle shape) you will see which
shape fits in the space. Can you sew that your shape does not fit, but this

shape (indicate) does". Give any additional instructions necessary.
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Turn to page 2 moving the cardboard behind the next page as you do so.
"Now try this one. Which of these 3 shapes down here (indicate) fits in
this shape tn make this shape (indicate) exactly like the one at the top?

Make your choice”. When S has marked his cheice:-

if S is correct:-

"You are correct. This one is a little tricky isn't it?"

If S is incorrect:-

"That one is not correct. This one is a bit tricky. Let us complete the
shape. Now you can see that number two is too rounded at the top aiid
that number three with its more fiat and squashed top fits into the empty

space?"

"We are going to do more like these, | will time you to see how long it
takes, remember accuracy is more important than speed. As you finish
each page, I will turn to the next one." The stop watch is started as soon as
E has turned to page three and is left running until the last page is completed.

It is stopped as S completes his mark on the shape of his choice.

N.B. Record time taken on the protocol sheet and on the outside of the test
booklet.

Scoring

E writes in subject's answer onto protocol sheet and totals the number of
correct responses. The itern number of the correct respunse for each item is

given on the protocol sheet. The time taken is brought to the nearest second.

The Test

The test is reproduced on the following pages. Pages are printed alongside
each other for ease of presentation, however, for testing purposes each test
item was printed on a separate page and made up into booklet form. The test
has been reduced in size.
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PROTQCOL SHEET

PART-WHOLE
NAME ; DATE OF TEST :
AGE : DATE OF BIRTH:
Item No. Correct Answer Subject’s Answer
1 2
2 1
3 2
4 2
5 1
6 3
7 1
8 3
9 3
10 1
11 1
12 2
Total Scored

Accuracy Score:

Time (secs):
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PART-WHOLE

Name: No. Correct;
Date: Time:
Age:
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2.4.

PERCEPTUAL CONSTANCY

Materials

Test Booklet, Stimulus Cards, Protocol Sheet, 1 Pencil, 1 Red Felt Tipped Pen,
Digital Stop Watch, Cardboard.

Description

S is required to mark all the objects on the test page that are similar to that
shown on the stimulus cards. The test is divided into 3 sections, items 1-8 are
animals and objects, 9-14 are shapes which must be ‘exactly matched, items
15-20 are letters. The time taken to complete each page is recorded.

Procedure

E sits to right of S. E places a blank card between page 1 and 2, this iz to
prevent proceeding designs from showing through, then places booklet in front
of 8. Stimulus cards are placed face down to the right of the book with no one
uppermost.

Used cards face up

Stimulus cards face down

Test Book

D Stop watch

S is given the red pen. Turn up demonstration card number one and place it face

up above the test book in the centre.
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Instructions are as follows : (Items 1-8).

“} am going to show you a series of cards with pictures on, this is a
chicken (fowl), I want you to mark all the chickens on the page in front of
you. When you think that you have marked them all, put your pen down,
that way I will know that you have finished”. Allow S to complete the page,
point out any mistakes made or inform S that he is correct. Turn the page so
that the blank card shows, turn over demonstration number two stimulus card,
then remove blank card and place it under the demonstration two test page.

“This is a bus, | want you to mark all the buses on the page.”

"That is correct, we are going to do more like this but | am not going to
tell you what it is on the card. | am going to leave that to your

imagination. Again | am going to time you to see how long it takes."

Turn page with left hand, turn up card with left hand, lift page with Ieft hand very
slightly and put blank card underneath with right hand, start watch immediately
with right hand. As soon as 8 puts pen down, stop the watch and record time.

(items 9-14)

Turn up stimulus card of triangle, leave blank card on top of test page while

giving instructions.

“Now you are going to do something differext. This is a triangle, | want
you to oulline (E traces round the edge of the stimulus triangle) ail the
triangles on this page that are the same size as well as shape. They must

be exactly the same size",

Slip card under the test sheet and start watch. If S starts to tick shapes show
him what it means to outline. When S has finished item nine turn to item ten.
"Do the same here, outline all the rectangles that are the same shape and

size". No further instructions are given after this item.
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{Items 15-20)

Turn up the stimulus card with a B. Leave blank card on top of test page while
giving instructions. "We are going to do something a little different, This is
a B, | want you to mark (tick) all the Bs on the page in front of you. As it
is placed on the page it must look like a B". Slip the blank card under the
page and start the watch.

Score

Total all the correct responses and all the incorrect reéponses. To obtain the
accuracy score subtrast the total of incorrect responses from that of rorrect
responses for cach item separately. The minimum score that can be given for
each item is 0 e.g. if only incorrect responses given for an item, that item wouid
score 0. If two correct responses and cne incorrect response is given, the
score would be 1. Total the time taken and correct to nearest second.

The Test

The test is produced on the following pages. Please note that the stimulus card
is printed on the left side of the page and the test sheet on the right. For
testing purposes the test sheets were made up in a booklet form and the
stimulus figures printed on separate cards. The test has been reduced in size

for inclusion in this thesis.
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PROTOCOL SHEET

PERCEPTUAL CONSTANCY
NAME: DATE OF TEST:
AGE: DATE OF BIRTH:
ITEM NUMBER NUMBER TOTAL TIME
CORRECT INCORRECT
1. Horse
2. Dog
3. Carrots
4. Giraffe
5. Couch
6, Comb
7. Duck
8. Frog
9. Triangle

10. Rectangle

11, Circle

12. Diamond

13, Oval

14. Square

TOTAL

Accuracy Score:

Time

.
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PERCEPTUAL CONSTANCY TEST

Name: No. Correct:
Date: Time:
Age:
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2.5.

FIGURE-GROUND

Materials

Test Book, Protocol Sheet, Digital Stop Watch, 1 Pencil.

Description

S is required to select from the multiple choice plate of 8 pictures, the 5 that are
present in the hatched over plate above. The number of correct responses and

the time taken for each test sheet, is recorded.

Procedure

E sits to the right of 8 and places the book open at the demonstration page.
The protocol sheet is placed in front of E with the stop watch at the upper left
hand corner.

Stop Watch

1 L]

Protocol Sheet

E turns the page of the book with left hand, as the page drops ovet, E starts the
watch with right hand which also helds the pencil. E immediately swops hands
on the watch keeping left hand in place on the stop button. As S points to his
choices the numbers are recorded, when he has finished, the watch is stopped
and the time recorded. Watch is then zeroed. Instructions are as follows:-

Demonstration page open in front of 8§ "There are 8 pictures here
(indicatewith left hand the multiple choice plate), 5 of them are in this
scribbled over area above (indicate). | want you to point down here to the
5 pictures that you can see up here. Which of these pictures (indicate the
multiple choice grid at the bottom) are in the seribbled over picture”,



If S is correct:

"These are correct, we are going to do more like this. | will time you to
see how long it takes, but remember accuracy is more important than

speed.”

If S is incorrect, point out two of the pictures he has missed or incorrectly

indicated saying:

"See here is the .... and here is the ...., can y2u find the others (i.e. E points
with right hand to design in the scribbled over plate and at the same time to the

duplicate design in the multiple choice plate).

If S points to the designs in the scribbied over plate and not below, remind him
that he should only point out the design= that he sees in the multiple choice
plate.

If S calls out the numbers he should also be remindad to peint to his choices
not call the numbers. S can also be encouraged to count out loud 1, 2, 3, 4, 5
as he points should he feel that he will forgel how many he has pointed out or if

he seems to forget how many he has pointed to.

If S changes his mind during the test, E records all the choices and time

includes all choices.

Scoring

a)  Score only the first five choices made and record the number of correct

respanses within those five,
b)  Total the number correct.
c)  Total the time and bring to the nearest second.

The Test

The test sheets follow. For the purposes of testing each sheet was printed on
cardboard, slipped inside a plastic cover and fixed between special covers so

that it was presented in booklet form. This is the actual size of the test.
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If S is correct:

"These are corraci, we are going to do more like this. 1 will time you to
see how long it takes, but rememiber accuracy is more important than

speed.”

If S is incorrect, point out two of the pictures he has missed or incorrectly

indicated saying:

"See here is the .... and here js the ...., can you find the others (i.e. E points
with right hand to design in the scribbled over plate and at the same time to ip-
duplicate design in the multiple choice plate).

If S points to the designs in the scribbled over plate and not below, remind him
that he should only paint out the designs that he sees in the multiple choice

plate.

If S calls out the numbers he should also be reminded to point to his choices
not call the numbers. S can also be encouraged to count out foud 1, 2, 3, 4, 5
as he points should he fzel that he will forget how many he has pointed out or if
he seems to forget how many he has pointed to.

If 8 changes his mind during the test, E records all the choices and time

includes all choices.

Scoring

a)  Score only the first five choices made and record the number of correct

responses within those five,
b)  Total the number correct.
c)  Total the time and bring to the nearest second.

The Test

The test sheets follow. For the purposes of testing each sheet was printed on
cardboard, slipped inside a plastic cover and fixed between special covers so
that it was presented in booklet form. This is the actual size of the test.
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PROTOCOL SHEET

FIGURE-GROUND

NAME: DATE OF TEST :
AGE ! DATE OF 3IRTH ;
ITEM NO. ITEMS CORRECT ITEMS CHOSEN TIME TOTAL
1 1.2,4,5,7
2 12,6,7,8
3 3.4,586,8
4 1,.2,5,7,8
5 1,2,3,5,6
6 1,2,5,6,7
7 23578
& 234,78
9 2,3457
16 1,2,4,7,8 )
11 123,48
12 2,4,5,7,8
13 234868
14 1,3,4,5,6
15 1,3.4,6,8
i6 234,55
TOTAL

Accuracy Score:

Time (secs)
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FIGURE-ROUND TEST

Name: ' No. Correct:
Date: Time:
Age:
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2.6.

ARROWS TEST

Materials

Multiple Choice Test Sheet, Multiple Choice Demonstration Card, Individual
Test Cards, Protocol Sheet, Digital Stop Watch, 1 Pencil, Felt Rectangle (21
1/2cm x 15¢m), Left/Right Card.

Description

S is required to match a design on the multiple choice sheet with the correct
design from two alternatives. S is required to lift the correct card and place it
on top of its duplicate on the multiple choice sheet. Each item is timed from the
moment of exposure of each card until S indicates his choice by touching the

card.

Procedure

Place the felt rectangle + 3-4 cm from the edge of the table in front of S. Stick
the left/right card to the top edge of the felt with press stick. Stick the multiple
choice card to the table with press stick + 4 cm above the felt rectangle. Test
cards A and B are placed face down in 2 piles at the lower right border of the
multiple chaice card.

A B

D D used test cards

Stop Watch

L]

LR ]
Test cards face down
O

A and B cards are picked up simultaneously (by E) and placed face up on felt
rectangle with A under the left sign and B under the right sign. They must lie

«XC -



straight on the felt i.e. loner edge must be parallel with edge of felt. E staris
the watch immediately with right hand. Watch is stopped as socn as S touches
a card. Left or right is recorded according to which card is chosen, as well as
the number of the choice (see multiple choice sheet) and the time taken.
Watch is then zeroed.

Cards are removed using left hand for A cards and right hand for B cards and

placed face up on the two used piles. Instructions are as follows:-

Place demonstration card one A and B. "You are to select from these two
cards (indicate) the card that has a duplicate on this (indicate) sheet. One
of these cards will match one of these designs." Once S has indicated his
choice: "Now pick it up like this (E ricks left hand card up) a1d place it on
top of its duplicate like this" (E places card on duplicate (number two) on the
multiple choice sheet). E then removes cards - left hand on card on multiple
choice sheet and right on (B) card on felt rectangle ~ and places them in two
separate piles above protocol sheet. Demonstration two cards are then put in

place.

‘Let us try the next one - which of these two cards matches this design
here (point to number one on the multiple choice sheet). That is right, do not
touch either of these 2 cards (indicate} until you have decided which one
has a duplicate, because the first one that you touch is the one that will
bhe counted as your choice. Don't pick up a card until you are sure which
one has a duplicate on the sheet in front of you. As it lies it will have a
duplicate, you must not rotate them. Remember it is more important to
be accurate than to be quick." Use as much time and explanation as is
needed to get S to understand the task expected of him. Replace the
demonstration muitiple choice sheet with the test multiple choice shest and
stick down with press stick. Start timing with these items.

"Now we are going to do more items in the same way. Remember do not
touch the cards until jou have decided on the right one, then pick it up
and put it on top of it's duplicate on the multiple choice sheet.”

- XCl-



Record

Left or Right and the number of the item chosen on multiple choice sheet and

the time taken in the Section B of the protocol sheet.

Section A is used only if S is unable to do Section B. If S fails the first six
items, remove all the parts of Section B and place the cards for Section A in

position. This section is administered in exactly the same way.

"l want you to do the same with these cards - find the one that has a
duplicate on this sheet (indicate muitiple choice sheet) when you have
decided which one it is, pick up the card and place it on top of the one
that is the same."

Scoring

For an item o be scored correct, the right card must be selected and then
correctly placed. Should Section A not have to be used, S automatically
obtains credit for these 6 items. Total all correct answers. Total the time and

bring to the nearest second.

The Test

The foilowing pages depict the test.  This is the actual size of the test.

A = Demonstration multipie choice sheet
B = Demonstration test cards
C = Test Multiple choice sheet
D&E = Testcards. Pairs are labslled 1A&B
2A & 2B
3A & 3B etc.
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PROTOCOL SHEET

ARROWS TEST
NAME: DATE QF TEST :
AGE : DATE OF BIRTH:

TTEM CORRECT CORRECT RECORD RECORD TivE ACCURACY
NO. ANSWER ANSWER RIL ITEM
A1 6 R

2 2 L

3 5 L

4 3 R

5 1 L

6 4 R
B 1 1 L

2 3 R

3 5 L

4 12 L

5 14 R

6 ] L

7 11 L

8 16 R

g 8 R

10 10 L

11 17 L

12 4 L

13 6 L

14 7 R

15 18 L

16 13 R

17 2 L

18 15 R

TOTAL

Accuracy Score:

Time (secs) : =
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DEMONSTRATION CHOICE CARDS
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MULTIPLE CHOICE CARD - ITEMS A 1-6
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MULTIPLE CHOICE CARD - ITEMS B 1-18

1

12

18
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MuLTIPLE CHOICE ITEMS PG.1

15b

18a

la

l4a

13b

9a

2a

17b

8a
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MULTIPLE CHOICE ITEMS PG. 2

17a 2b 12a 3a 13a
14b 9b 10a
16b 18b 8b




2.7.

DOT-LINE TEST

Materials

Test Book, 2 Pencils, Digital Stop Watch, Protocol Sheet.

Description

S is required to draw lines between the dots depicted at the bottom of the page,
thus duplicating the design at the top of the page.

Procedure

E sits to right of S. The test book is opened {o page one, demonstration one
and placed a comfortable drawing distance away from the S (i.e. + 4-5 cm from
edge of the table) the bottom of book remaining parallel with the table edge
throughout the test. A piece of cardboard is placed under the top page and
moved as the test progresses. This is to prevent the succeeding designs from
showing through as well as to prevent pencil impressions from the 1st design
being made on the second design.

Instructions are as follows:-

"l want you to draw lines between the dots at the boftorn of the page so
that this design (indicate bottom configuration of dots) looks exactly like the
design at the top of the page (indicate)."

After S has drawn his design.

"That is correct. If you think a line touches a dot be sure o make your

line touch a dot, therefore you would not do this:-

\// (draw over S's already drawn
. \ / design)



"Make your drawing as accurate as possible , keep in mind the fact that
you do not have a rubber or ruler. I will not expect your lines to be

perfectly straight.”

If S is correct:-

"Now you are going to do more drawings like this one".

Turn to page two moving the cardboard and immediately start the stop watch.
Leave the watch running until 8 has completed his last drawing. Stap the
watch when S indicates that he has finished. As S does each drawing note any

spatial neglect, directional confusion, odd ways of approaching the problem etc.

If the S neglects half the drawing, remind him to look at the whole design. If S is
incorrect at the demonstration item - demonstrate saying - “This drawing
(point to example) has a line here, therefor your drawing must have a line

here to."

At item 9 There are more dots in the test design than in the model. Give
instructions ONLY if S asks, i.e, "Yes there are more dots in the bottom

design, plan your lines to look exactly like the lines at the top of the

page.”

At ltem 13 The test design has less dots than the model, give instruction ONLY
if S asks, i.e. "Yes there are less dots, plan your lines to look exactly like
the lines at the top of the page.” If S asks if he can draw in his own dots say:
"You can do whatever you like to make your lines look like the lines at the

top of the page.”

N.B. Record time on protocol sheet and on test booklet at end of test.

Scoring

Record all correct designs. A transparency with the correct lines drawn in is
used for items 13-16. Any design where the following occurs is scored

incorrect:-

a) The dots are joined incorrectly

- Cl| -



b) Lines do not touch the dots i.e. there is a gap between the line and the
dot of more than 5 mm

c) Lline overshoots the dot for more than 5 mm
d)  Part of the design is missing.

The Test

The test sheets follow and they are the actual size of the test, For testing
purposes they were made up into a booklet, Convett time to ¢scands and round

off to the next highest second.
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FROTOCOL SHEET

DOT-LINE TEST

NAME: DATE OF TEST:
AGE: DATE OF BIRTH:
ITEM NO. ITEM CORRECT

A 1

2

3

4

5

6

7

8

B 9

10

11

12

Cc 13

TOTAL

Accuracy Score:

Time: (secs)
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THE DOT-LINE TEST

Name: No. Correct:
Date: ! Time:
Age:
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2.8.

SPATIAL RELATIONS

Materials

Test Book, 2 Pencils (one for E and one for S), Digital Stop Watch, ~oolscap
Cardboard.

Description

S has to mark the figure that is exactly the same as the figure in the block on

the left side of each row of figures.

Procedure

E sits to right of S. An A4 size piece of cardboard is placed under the first page
and a small piece of cardboard over the second row of the demonstration item
before the test booklet is placed in front of the subject. The test book is
opened to page one - the demonstration page and the test book are placed in
front of S close to the edge of the table. The cardboard between pages is to
prevent proceeding designs from showing through.

Instructions are as follows:

"Look at the design in the left hand block here (point) there is one other
like it in the row. | want you to put a mark on the design that is exactly
the same as this design (point).” When S has made his mark, expose the
lower row and say: "That is right, you mark the design that is the same as

the one in the left box with a cross just the way this has been done.”

"Now we are going to do more like this and | am going to time you.
When you have finished one row move on to the next. When you have

finished the page, | will turn to the next one for you™.

E turns to the next page, moving the cardboard. Once the page has been
turned the stop watch is started and kep! running until item 40 is completed.

Time taken is recorded on the protocol s* &t and on the test booklet.

- CXXIt -




If S is having difficulty concentrating on one line at a time, the cardboard with
the window may be used, this covers all iterns except that under consideration.

E moves the window from one row to the next as each row is completed.

S may be reminded at the beginning <r each page that he is to mark the item
that is the same as the one in the left hand block. Patients may have to be

reminded of this more often.

If S chooses the wrong answer in the demonstration item explain the
differences between the model and the answers, e.g. “"The design in the box
has a circle on the left at the top of the line and a square on the right side.
This one (point to first of possible answers) has a circle at the bottom on the

left, it is not the same" and so on.

Scoring

Correct answers are totalled and recorded, incorrect answers are totalled and
recorded. Note: The number of incorrect responses is subtrac'ed from the
number of correct responses to provide the accuracy score. The time score is

‘ounded off to the nearest second and recorded.

The Test

The test sheets follow. These sheets were made up in a booklet form for the

purposes of testing.
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PROTOCOL SHEET

SPATIAL RELATIONS

NAME: DATE OF TEST :
AGE: DATE OF BIRTH:
ltem No. Carrect Incorrect ltem No. Correct incorrect
1 21
2 22
3 23
4 24
5 25
8 26
7 27
8 28
9 29
10 30
11 31
12 32
13 33
14 34
15 35
16 36
17 37
18 38
19 39
20 40
Accuracy Score: Totat Correct:

Total Correct; ___ Time Secs: D
o ]
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SPATIAL RELATIONS

Name: No. Correct;
Date: Time:
Age:
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21 15867 15678 15867 87651 17865
22 1 13579 35179 13597 79513 13579
57 75 53 57 77
- 63 36 67 63 36
75 57 75 75 55
2 8 0 2 2 8 8 2 4 8
24 0 8 0 0 9
9 4 9 4 9 4 4 9 2 0
% 1235689| 986532 236569 235986 235689
26 197867 97678 97867 79867 76879
200 210 020 200 200
2y 113 431 311 131 113
445 450 544 445 445
8 8 0 8 5
’e 10 13 18 10 10
523 520 523 523 823
?7 1344690| 344690 044693 346409 344960
10 0 1 8 2 1 0 1 0
30 9 g ¢} 9. 9
8 2 8 2 0 1 2 3 8 2
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2.9.

POSITION IN SPACE TEST

Materials

Test Book, 2 Pencils, Digital Stop Watch, Protocol Sheet, Scoring

Transparencies.

Description

S is required to identify all the figures in each row that are different from the
figure in the left block.

Procedure

E sits to the right of 8. The test booklet is opened on page one, the
Demonstration page. An A4 size piece of cardboard is placed under the first
page to prevent the designs on proceeding pages from showing through.
There are two demonstration items, each one has two rows of figures. The
second row demonstrates all the correct responses. A small strip of cardboard
is placed over the second row of items of demonstration one as well as over
demonstration two. When this has been done, the test book is placed in front
of S, close to the edge of the table.

Instructions are as follows:-

"Look at the first figure in the row, the one in the left block here (indicate),
there are other figures in the row that are the same although they have
been rotated to a different position. There are also others that when you
rotate them in your mind to the same position as this one, they are
different - they are back to front and will look like this, (Draw a model of
demonstration item one back to front above the item) / want you to rotate
each item in your mind until it is brought to the same position as this
one”. Point to demo item in the block. “If it looks different reversed or

back to front put a cross on it."

When S has completed the row move the card to expose the second row of
demonstration items which shows all the correct responses marked. With each

- CXXXI -



design explain why S is right or wrong - use your own words. It is more
important that S understands what he has to do than using exact werds.

Then expose the first row of Demonstration Two saying:

“Now try this one" As S is working on Demonstration two say "Rotate the
designs in your mind - don't flip them (demonstrate with hand) you are
looking for those already flipped.” When completed expose the second row
and again explain why each item is right or wrong. When S understands what
he has to do, say:-

“We are going toc do some more like this. When you have finished one
row move on to the next row. You have only four minutes for each page,

so ! will stop you when your time is up.”

Turn to page 2 moving the cardboard under the page and starling the stop
watch say. "Remember you must mark all the designs in the row that are
different to the one in the left block." Stop S at the end of 4 minutes. If 8
has finished the page before 4 minutes have passed say "You still have more
time, if you want to use it to check your answers." S is not forced to use

the time if he does not want to. The stop watch is started anew for each page.

Iif S is having difficulty concentrating on one line at a time the windowed
cardboard may be used, This covers all items except that under consideration.
E moves the cardboard from row to row as S indicates that he has finished.

S is reminded af the beginning of each page that he is to mark all the iteris that
are different from the one on the left. If he asks about the number of correct

responses he is told that the number varies from item to item.

Scaring

A transparency on which the correct responses are marked is used to count the
correct items for each row. Count the number of correct and incorrect items.
Note: obtain the total by subtracting the number of incorrect from correct

answers to get an accuracy score. There is no time score for this test.

~ CXXXIl -



The Test

The test sheets follow. For purposes of testing the tests were made up into
booklet form.
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PROTOCOL SHEET

POUSITION IN SPACE

NAME: DATE OF TEST ;
AGE: DATE OF BIRTH:
No. No. No. Mo. TOTAL Na. No. Na. Na. TOTAL
carrect «carrect | .incorrect carrect carrect incorrect
1 2 21 2
2 2 22 2
3 2 23 2
4 3 24 2
5 3 25 2
6 2 26 3
7 3 27 3
8 2 28 2
9 3 29 2
10 3 30 1
1 3 31 2
12 3 32 2
13 2 33 1
14 4 34 3
15 4 35 2
16 3 36 2
17 4 7 3
18 3 38 2
19 3 39 2
20 4 40 2
TOTAL TOTAL

Accuracy Scare:
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Name:

Date:

POSITION IN SPACE TEST

No. Correct:

Age:
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2.10. BLOCK, STICK, AND DESIGN CONSTRUCTION TESTS

Materials

Blocks (eight red, eight orange - 2 1/2 x 2 1/2 x 2 1/2 cm) key way sticks (16
blue - 7 1/2 cmx3mmx3mmx3inm), Test Cards, File to be used as a Screen,
Protoco! Sheet, Digital Stop Watch, Design Pieces, 2 White Felt Rectangles (21
1/2cm x 15cm). {The felt rectangles were made by covering 2 pieces of
hardboard of the correct dimensions, with white felt.]

2.10.1.  BlockConstruction | Test

Two felt rectangles are placed in front of S with encugh room
between them for the hle cover to be held as a screen. The felt
rectangles will be left in place for the Block Construction ll, Stock
Construction [ and il and Design Construction Tests.

Pile of red blocks Protocol
: sheet
5 Stop Watch
cm N op alci
Pile of orange blocks
socm A

The red blocks are piled on the right side of the further-most
rectangle and are for E to work with, the orange blocks are piled on
the right hand side of the nearest rectangle and are for S to work
with. E sits to the right of S. The block designs are constructed
behind the screen as per protocol sheet. The screen is held in E's
left hand while the block design is constructed on the further most
felt rectangle with the right hand, The screen is removed and the

- CXLI -



2.10.2.

stop watch started with right hand. The watch is stopped when S
removes his hand from the construction indicating that he has
completed his work. E then records any relevant information
concerning the design, allocates a score of two, one or zero,9See
record sheet for criteria), records time and zeros watch. Blocks from

each construction are then returned to their respective piles.

Instructions are as follows:-

"l am going to build something with these blocks (point to red
blocks) behind this screen (place screen in front of S with left
hand). I want you to make an exact copy of my construction

with these blocks here" (indicate orange blocks).

Build Demonstration One, remove screen once the construction has
been completed. If S builds design correctly say "you must use
the same number of blocks as well as building the same
design.” If S is incorrect point out his mistakes to him and get him
to build the demonstration correctly. You may have to let S watch
the construction being made. Once $ understands what he is to do
say. "We are going to do some more like this and | will time you

for each"

Block Construction Il Test

Push the red blocks aside. "Now | am going to show you a card
with a design of blocks an it. | want you to use your blocks to
build the design that you see on the card.” Place the pile of
cards face down to the right of the distal rectangle. E turns the card
over to lie on top of the felt rectangle and starts the stop watch at the
same time. There is no trial item. Record information, score and
time on protocol sheet. When the test is completed remove the
cards to the right side of E. Pack the blocks away.

- CXLIl -



2.10.3.

2.10.4.

2.10.5.

Stick Construction | Test

"Now we are going to do the same thing with the sticks. First|
will build a design behind the screen which you are to copy and
then I will place cards with a design of sticks for you to copy
exactly using your sticks." Divide sticks up equally between E pile
at right side of distal felt rectangle] and S [pile at right side of
proximal rectangle. Place screen and build design as per the
designs depicted on the protocol sheet. As screen is removed start
stop watch. Stop the stop watch when S removes hands from his
construction thus indicating that he has finished. Record information,

Stick !l Construction I} Test

E's sticks are removed and the pile of test ¢cards put to the right of
the distal reclangle. "Now you are to copy the design that you
see on the card with your sticks. Make your design on this felt
here (indicate)." There is no trial item. At the end of the test the

sticks are packed away.

Design Construction Test

Coloured shapes are placed to the right of the proximal felt piece for
the subject to use in his construction. The test card with the design

is placed on the distal felt piece, face up.

"f am now going to give you cards with designs on and pieces
for you to make the same design. The card is the same size as
the felt, you must place your pieces on the felt in exactly the
same way as they are placed on the card." Turn over card and

start the watch. Record as previously.

Scoring

All items are scored 2, 1, or 0 according to the criteria listed on the

protocol sheet. The score is totalled to give an accuracy score for
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2.10.6.

each section of the test. Time is totalled and brought to the nearest

second for each section of the test.

The Tests

The test items are shown on the protocol sheets.
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2.10.6.

each section of the test. Time is totalled and brought to the nearest

second for each section of the test.

The Tests

The test items are shown on the protocol sheets.
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PROTOCOL SHEET

SCORING FOR BLOCK CONSTRUCTION, STICK CONSTRUCTION AND DESIGN

CONSTRUCTION TESTS
NAME: DATE OF TEST :
AGE: DATE OF BIRTH:
BLOCK CONSTRUCTION | TEST (FROM MODEL)
OBSERVATION TIME SCORE PIF SCORE
1. Tower of 6 1. Correct construction
B 2, Correct number of blocks
3: Construction squared to edge of felt
piece
2. Bridge 1. Correct construction
2.. Construction squared to edge of felt
piece

3. Correct number

—_

3. Gate

f=tay

. Diagonal correctly placed

N

. Upper blocks correctly placed

3. Construction no more than 10° rotated,
i.e, slight rotation

-

4, Steps . Correct number of blocks

. No more than 10° rotation

N

w

. Correct placement

—_

. Correct number of blocks

N

. Correct spacing

-
o

No more than 10° rotation

o

-

6. L shape . Front row horizontal no rotation

N

. Correct number of blocks

@

Both upper blocks placed correctly

TOTAL TOTAL

TIME

Score 2 if all 3 aspects correct
Score 1 if only 2 aspects correct
Score 0 if no aspects correct

Score 0 if reversed
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BLOCKS CONSTRUCTION I TEST (FROM CARD)

OBSERVAT:ON

TIME

SCORE

Correct/
Incorrect

SCORE

-

N

. Correct number of blocks

. Construction horizontal - no more than

10° rotation

-

nN

. Correct number of blocks

. Construction horizontal - no more than

10° rotation

e

e

. Construction horizontal with edge of

pad (no more than 10° iotation)

. Correct placement of blocks

Correct number of blocks

—

N

w

. Front line of blocks horizontal, backline

vertical

. Correct placement

. Correct number

puy

. Horizontal

. Correct number

. Correct placement

ury

w

. Horizontal
. Correct number

. Correct placement

TOTAL

Score 1 if construction correct in every aspect except for rotation

Score 0 if number and or placement wrong

Score 2 if correct

Score 0 if reversed
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STICK CONSTRUCTION | (FROM MODEL)

OBSERVATION

TIME

SCORE

ICorrect!
Incorrect

SCORE

-

nN

w

. Four clearly defined sides

. Angles 90°

. Correct orientation

-

N

. Three clearly defined sides

. No rotation of horizontal

puy

n

w

. Vertical component distinctly vertical

. Open side square at +45° rotation

Right figure has sides at right angles to
each other

-

. Two clear vertical - no rotation

Two clear horizontal- no rotation

-

N

w

. Horizontal stick must be close to the

horizontal

. Must fit on to falt rectangle

. Right diagona! between 90° and 100°

. Base of left diagonal leve] with

horizontal

puy

n

. Bottom of open ended square must be

horizontal

Diagonal half way between 0° and 90°

TOTAL

TOTAL

in all designs, sticks must touch or be very close (score 1 if they do not)

Score 2 if nothing wrang, 1 if one item incotrect

0 if more than 1 item incorrect
Reversals score 0
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STICK CONSTRUCTION || (FROM CARD)

OBSERVATION

TIME

SCORE

PIF

SCORE

ANEIAN

puy

. Design must fit on to feit rectangle
2. Horizontal must be leve! with bottom of
feit
3. Base of right diagonal must be level
with horizontal
4. Sticks must touch

-

. All diagonals must be paralle!

N

. Vertical must be vertica

o

. + point to bottom corner of open ended
square
4. Sticks must touch

-

. Horizontal must be placed half out of
open triangle

N

. Vertical must be paralle! with side of
felt rectangle

w

. Sticks must not touch

-

. Horizontals level with bottor of felt
triangle

n

. Bottom horizontal right end must
protrude to right beyond upper
horizontal

(<]

. Sticks must touch

-

Horizontal level with bottom edge
. Bottom ends of sticks must be level
with ends of horizontal

N

w

. Diagonals must NOT touch horizontal

-

. Verticals must touch diagonals +1/6
from end of stick

. Point of roof + over centre of horizontal

3 Straight sides and bottom

4, Sticks must touch

N

TOTAL

Score 2 if all correct

Score 1 if 1 incorrect

Score 0 if more than 1 incorrect

Reversals score 0
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DESIGN CONSTRUCTION

OBSERVATION

TIME

SCORE

PIF

SCORE

1. Right edges of all pieces in vertical
alignment

2. Correct spacing

3. No rotations of pieces

1. Pieces touch

2, Triangles places correctly (if trial and
error for placement and then

placed correct score 1)

3. Correct sequence of circles

1, Tips of triangles must overlap
2. Base of triangles horizontal
3. Blue circle touches triangles
4. Yellow circle separate

1, Side of triangle must be horizontal

2. Gorrect alignment of rectangles i.e.
diagonal placement

3. Triangle and rectangles must touch

4, Square correctly and must not touch

1, Side of triangle must be parallel with
edge of square

2. All overlapping and underlappings
correct

3. Square must be squared to edge of felt

1, Base of small triangle must be level
with base of rectangle
2. Base of large triangles must be parallel
to above
. Right tips of triangles must be +
parallel with outer edge of

w

rectangle

TOTAL

Score 2 if all carrect

Score 1 if 1 incorrect

Score 0 if more than 1 incorrect

Score 0 if reversed
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STICK DESIGN FROM CARD
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DESIGN COPYING TEST
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COLOUR MATCHING TEST
Materials
Multiple Choice Sheet, Individual Test Cards, Protocol Sheets, Digital Stop

Watch, 1 pencil (for Examiner).

Description

S is required to match the colour on the test card with its exact duplicate on the

multiple choice sheet. The time taken to make the correct choice is recorded.

Procedure

The multiple choice sheet of 16 colours is placed + 16 cm from the edge of the
table directly in front of S and stuck down with press stick, The individual test
cards are placed face down with No.1 uppermost + 4 cm from the lower right
corner of the multiple choice sheet.

Used card face up

Test cards face down

Test
Card

The test cards are placed one by one on the table between S and the multiple
choice sheet. As each card is used, it is removed and placed face up on a pile
at the upper right hand corner of the multiple choice sheet. This is to ensure
that they are in the correct order for use on the next occasion. The stop watch
is started with E's right hand as the test card is placed on the table with E's left
hand. It is stopped as S indicates choice by pointing to the matching colour on
the test sheet. The number of the test choice and the time in seconds (including
fractions of second) is recorded on the record sh=et.
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Instructions are as follows:-

"Now we are going to match colours. | will show yau one of these cards
(peint) with a colour on it. You must point to its exact duplicate on this
sheet (indicate the multiple choice sheet). Do not point to a colour until you
are sure that you have the correct one as the first one that you touch is
the one that will be counted as your choice. | am going to time you to see

how long it takes but again accuracy is more important than speed."
There is no trial item in this test.

If § picks up the card ask him to leave the card in place and tell him that he
only needs to point to its duplicate, leave watch running as this occurs.

if S calls out the number of his choice on the muttiple cholce sheet, remind him
that he must point to his choice and touch it. The first time he does this, time it
until he calls the number, however, if he continues to call the number keep on
reminding him that he must touch his choice and keep the watch going until he

does so.

Scoring

The number of correct responses made and the time is totalled. When the time
has been added, the total is brought to the nearest whole second ie. the
decimal points are dropped. A score of 5,58 seconds is taken to 8, a score of
4,48 is taken to 5, whereas a score of 4,43 is left as 4.
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PROTOCOL_SHEET

COLOUR
NAME: DATE OF TEST :
AGE : DATE OF BIRTH:
ITEM NQ, CORRECT ANSWER SUBJECT'S ANSWER TIME
1 14
2 4
3 3
4 10
5 6
6 "
7 16
8 5
9 7
10 2
11 B}
12 15
13 12
14 13
15 8
16 1
TOTALS

Accuracy Score ;
Time (secs)
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COLOUR MATCHING TEST
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APPENDIX 2

PERCENTILE TABLES

APPENDIX 2.1. PERCENTILE TABLES FOR THE FORM MATCHING TEST

Note : No accuracy percentiles were calculated as only 2 scores were obtained by the

normal group i.e. eleven and twelve,

n =118
X = 11,96
sD = 02

TABLE | 20-39 vear olds - Form Time

no =41

x =17,20

SD = 4,13

SECS % SECS % SECS % SEC3 %

11 73 15 39,0 19 70,7 23 92,7
12 12,2 16 51,2 20 82,9 24 95,1
13 22,0 17 83,7 21 85,4 25 97,6
14 29,3 18 58,5 22 87,8 26 100.0

TABLE il 40-59 year olds - Form Time

n =38
X  =2158
Sh = 544
SECS % SECS % SECS % SECS %
? 26 18 28,8 23 65,8 29 94,7
14 10,8 19 35,3 24 68,4 30 97,4
18 16,8 20 ] 474 25 73,7 35 100,0
16 211 | 21 1 55,3 27 81,5
17 23,7 22 63,2 28 89,5
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TABLE Il 60-69 year olds - Form Time
n =19
X = 28,11
sb = 9,27
SECS % SECS % SECS % SECS %
16 53 22 31,6 27 57,9 34 789
19 15,8 23 36,8 28 63,2 35 89,5
20 24,1 25 42,1 30 68,4 38 94,7
21 26,3 26 52,6 33 73,7 56 100,0
TABLE IV 70-79 years old - Form Time
n =20
X  =31,20
SsD = 7,55
TIME % TIME % TIME % TIME %
19 10,0 28 30,0 32 65,0 44 90,0
23 15,0 29 40,0 33 70,0 45 95,0
24 20,0 30 50,0 34 80,0 48 100,0
26 25,0 31 55,0 3 85,0

APPENDIX 2.2. PERCENT!LE TABLES FOR THE TEST OF VISUAL - MOTOR

INTEGRATION (VM)

TABLE 1 20-39 years - VMI Accuracy

n =40

x  =2052

Sb = 261

RAW SGORE % RAW SCORE % RAW SCORE %

11 2,5 19 22,5 23 95,0
14 5,0 20 42,5 24 100,0
15 7,5 21 57,5
18 12,8 22 82,5
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TABLE 1l

40-59 years VMI Accuracy

n =38
X  =2079
sb = 218
RAW SCORE % RAW SCORE % " RAW SCORE %
16 2,6 19 23,7 22 78,9
17 7.9 20 42,1 23 86,8
18 21,1 21 57,9 24 100,0
TABLE Il 60-69 vears VMI Accuracy
n =19
x  =18,36
sD = 3,11
RAW SCORE % RAW SCORE % RAW SCORE %
1 5,3 17 36,8 20 63,2
14 15,8 18 52,6 21 84,2
16 21,1 19 57,9 7. 100,0
TABLE IV  70-79 years VMI Accuracy
n =19
X  =16,94
sD = 2,79
RAW SCORE % RAW SCORF % RAW SCORE %
12 5,3 16 47,4 21 94,7
13 10,5 7 57,9 22 100,0
14 21,1 18 68,4
15 34,6 19 84,2
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TABLE V 20-39 years Vil Time
n = 40
X  =467,17
SD =27577
SECS % SECS % SECS % SECS %
106 2,5 328 32,5 408 80,0 637 85,0
198 5,0 329 35,0 450 62,5 646 87,5
250 7.5 343 37,5 485 65,0 780 90,0
260 10,1 346 40,0 505 67,5 798 92,5
261 12,8 372 42,5 508 70,0 865 95,0
267 17,5 373 45,0 517 72,5 1177 97,5
280 20,0 378 47,5 518 75,0 1616 100,0
294 225 383 50,0 527 77,5
297 25,0 385 85 530 80,0
314 30,0 388 57,5 602 82,5
TABLE V! 40-59 years VM| Time
n = 38
X  =606,05
SD  =311,17
SECS % SECS % SECS % SECS %
214 2,6 384 28,9 548 55,3 768 84,2
295 53 390 31,6 577 60,5 1019 86,8
328 7.9 391 34,2 589 63,2 1053 89,6
338 10,5 406 36,8 618 65,8 1152 92,1
336 13,2 423 39,5 663 68,4 1272 94,7
347 15,8 439 42,1 711 71,1 1305 97,4
358 18,4 452 44,7 718 73,7 1508 100,0
364 211 468 47,4 723 76,3
367 23,7 536 50,0 729 78,8
383 6,3 544 52,6 740 81,6
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TABLE Vil 60-63 years VMI Time

n = 19
x  =55195
SD =256,53
SECS % SECS % SECS % SECS %
113 5,3 409 31,6 563 63,2 1002 94,7
230 10,5 411 42,1 633 68,4 1001 100,0
355 15,8 436 47,4 861 73,7
363 21,1 525 52,6 895 78,9
sz | 283 527 57,9 810 84,2
TABLE Vil 70-79 years VMI Time
n = 19
X  =786,79
SD  =431,28
SECS % SECS % SECS % SECS %
364 53 489 316 658 57,9 1273 84,2
411 10,5 503 36,8 738 83,2 1285 89,5
417 15,8 527 42,1 742 68,4 1451 94,7
448 21,1 572 474 1016 73,7 1918 100,0
483 26,3 508 52,6 1066 78,9

APPENDIX 2.3. PERCENTILE TABLES FOR THE PART-WHOLE TEST (P-W)

TABLE | 20-38 years - PW Accuracy
n =41
X =10,22
SD = 1,54
RAW SCORE % RAW SCORE %
7 2,4 10 48,8
8 19,5 11 732
8 34,1 12 100,0
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TABLE i

40-59 years - PW Accuracy

n =38
x = 971
SD = 1,96
RAW SCORE % RAW SCORE %
3 2,6 9 36,8
5 5,3 10 65,8
7 10,5 11 81,6
8 16,4 12 100,0
TABLE 1li 60-69 vears - PW Accuracy
n =18
X . = 822
s = 2,18
RAW SCORE % RAW SCORE %
4 11,1 9 72,2
6 16,7 11 778
7 33,3 11 100,0
8 55,6
TABLE IV 70-79 years - PW _Accuracy
n =20
x = 815
SD = 2,58
RAW SCORE % RAW SCORE % RAW SCORE % RAW SC JRE %
3 5,0 6 25,0 9 60,0 12 100,0
4 10,0 7 40,0 10 80,0
5 20,0 8 50,0 1 95,0
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TABLE V. 20-39 years - PW Time
n = 41
X  =170,59
SD = 51,0
SEGS % SECS % SECS % SEGS %
96 2,4 134 31,7 168 56,1 215 854
99 73 137 34,1 176 58,5 216 87.8
103 93 141 36,6 186 61,0 225 902
119 12,2 152 39,0 191 65,9 257 92,7
120 17,1 155 41,5 194 73,2 286 85,1
1285 19,5 157 46,3 198 756 289 97,6
127 22,0 158 488 20 78,0 290 100,6
128 24,4 161 51,2 203 80,6
132 26,8 162 53,7 204 829
TABLE VI  40-59 years - PW Time
n =38
X  =16,58
SD  =87,42
SECS % SECS % SECS % SECS %
132 26 169 263 210 56,3 278 81,6
133 53 176 28,9 213 60,5 280 84,2
134 7.9 177 342 214 63,2 293 86,8
150 10,5 180 368 16 65,8 297 89,5
152 13,2 182 39,5 220 66,4 304 92,1
1857 15,8 185 42,1 222 711 307 94,7
164 18,4 193 44,7 232 73,7 349 97,4
185 21,1 202 50,0 252 76,3 457 100,0
168 23,7 206 52,6 269 78,9
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TABLE Vil 60-69 vears - PW Time

n = 18

X  =2530

sD  =117,75
SECS % SECS % SECS % SECS %
149 5,6 171 33,3 250 61,1 328 88,9
154 11,1 183 38,9 258 66,7 433 94,4
155 16,7 197 44,4 286 72,2 607 100,0
189 22,2 204 50,0 294 77,8
160 27,8 245 55,6 321 83,3

TABLE Vit 70-79 years - PW Time

n = 20
X  =32745
SD  =122,64
SECS [ % SECS % SECS % SECS %
169 50 243 30,0 305 55,0 460 80,0
173 10,0 249 35,0 318 60,0 471 85,0
197 15,0 252 40,0 323 65,0 486 90,0
220 20,0 272 45,0 349 70,0 522 95,0
237 25,0 303 50,0 414 75,0 587 100,0
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APPENDIX 2.4. PERCENTILE TABLES FOR THE PERCEPTUAL CONSTANCY

TEST (PC)
TABLE | 20-39 years - PC Accuracy
n =41
x  =59,96
sDh = 3,50
RAW SCORE % RAW SCORE % RAW SCORE %
51 2,4 58 26,8 64 92,7
52 48 59 36,6 65 95,1
54 7,3 60 51,2 66 100,0
55 12,2 61 68,3
56 14,6 62 75,6
57 24,4 63 85,4
TABLE |} 40-59 years - PC Accuracy
n =38
x  =5847
sh = 399
RAW SCORE % RAW SCORE % RAW SCORE % RAW SCORE %
47 26 54 13,2 58 47,4 62 84,2
50 53 55 18,4 59 57,9 63 92,1
51 79 56 23,7 60 68,4 64 100,0
53 10, 57 36,8 61 71,1
TABLE Il  60-69 years - PC Accuracy
n =19
X  =55094
SD = 591
RAW SCORE % RAW SCORE % RAW SCORE % RAW SCORE % T.}
38 53 53 21,1 57 52,6 60 84,2
48 10,6 54 26,3 58 63,2 62 94,7 ) {
50 15,3 55 42,1 59 78,9 64 1000 |

- CLXXIV -



TABLE IV 70-79 years - PC Accuracy

n =20
X  =5430
sSh = 562
RAW SCORE % RAW SCORE % RAW SCORE % RAW SCORE %
42 5,0 52 40,0 57 70,0 63 95,0
47 10,0 53 50,0 58 80,0 64 100,0
50 30,0 54 55,0 60 85,0
51 35,0 56 65,0 62 90,0
TABLE V 20-39 years - PC Time
n =4
x  =271,93
SD = 65,97
SECS % SECS % SECS % SECS %
142 2,4 235 26,8 263 56,1 332 82,9
176 48 240 29,3 264 58,5 343 85,4
191 7,3 243 36,6 267 63,4 349 87,8
197 12,2 244 41,5 279 65,9 362 90,2
217 14,6 246 43,9 280 70,7 377 92,7
220 17,1 247 46,3 282 73,2 396 95,1
227 19,5 251 483 300 75,6 405 97,6
229 22,0 258 51,2 326 78,0 462 100,0
233 24,4 261 53,7 331 80,5
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TABLE VI  40-59 vears - PC Time
n = 38
X  =318,21
SD = 7567
SECS % SECS % SECS % SECS %
196 2,6 51 26,3 325 50,0 378 78,9
207 5,3 257 28,9 326 55,3 389 84,2
229 7.9 258 31,5 327 57,9 390 86,3
234 10,5 261 34,2 346 60,8 395 89,5
233 13,2 263 36,3 348 63,2 427 92,1
237 15,8 273 39,5 355 65,8 439 947
239 18,4 288 42,1 357 68,4 478 97,4
242 211 290 447 358 711 484 100,0
245 22,7 317 47,4 360 73,7
TABLE Vi 60-69 vears - PC Time
n = 19
X  =38879
SD  =108,85
SECS % SECS % SECS % SECS %
188 53 316 31,5 399 57,9 &§19 84,2
240 10,5 320 36,8 400 53,2 526 89,5
264 15,8 332 42,1 410 68,4 542 94,7
298 21,1 347 47,4 493 73,7 560 100,0
315 26,3 392 52,6 505 78,9
TABLE VIIl 70-79 years - PC_Time
n = 20
X =532 45
sh  =20825
SECS % SECS % SECS % SECS %
274 5,0 407 30,0 493 55,0 588 80,0
296 10,0 417 35,0 544 60,0 665 85,0
298 15,0 441 40,0 554 65,0 837 90,0
383 20,0 465 45,0 8§75 70,0 848 95,0
392 25,0 474 50,0 583 75,0 1115 100,0
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APPENDIX 2.5, PERCENTILE TABLES FOR THE FIGURE-GROUND TEST (F-G)

TABLE | 20-39 years - F-G Accuracy
n =41
x =7888
SD = 1,44
RAW SCORE % RAW SCORE %
74 49 79 58,5
77 9,8 80 100,0
78 293
TABLE 1l 40-59 years - F-G Accuracy
n =38
x =7784
SD = 347
RAW SCORE % RAW SCORE % RAW SCORE % RAW SCORE %
€3 2,6 73 7.9 77 23,7 78 711
67 53 76 18,4 78 36,8 80 100,0
TABLE il 60-69 years - F-G Accuracy
n =19
x  =7674
Sh = 3,74
RAW SCORE % RAW SCORE % RAW SCORE % RAW SCORE %
64 53 74 15,8 76 42,1 79 84,2
73 10,5 75 21,1 77 52,6 80 100,0
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APPENDIX 2.5. PERCENTILE TABLES FOR THE FIGURE-GROUND TEST (F-G)

TABLE 20-39 years - F-G Accuracy
n =41
x  =7888
SD = 1,44
RAW SCORE % RAW SCORE %
74 49 79 58,5
77 9,8 80 100,0
78 29,3
TABLE i 40-59 years -~ F-G Accuracy
n =38
x =77,84
SD = 347
RAW SCORE % RAW SCORE % RAW SCORE % RAW SCORE %
63 2,6 73 7.9 77 237 79 74,3
67 5,3 76 18,4 78 36,8 80 100,0
TABLE Hl  80-69 vears - F-G Accuracy
n =19
x  =7674
sSD 3,74
RAW SCORE % RAW SCORE % RAW SCORE % RAW SCORE %
64 5,3 74 15,8 76 42,1 79 84,2
“ 73 105 75 21,4 77 52,6 80 100,0
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TABLE IV  70-79 years - F-G Accuracy
n =20
x =7515
SD = 3,67
RAW SCORE % RAW SCORE % RAW SCORE %
68 5,0 73 30,0 77 70,0
70 15,0 74 45,0 78 85,0
71 25,0 76 50,0 80 100,0
TABLE V 20-39 years - F-G Time
n = 41
X  =194,56
SD = 36,26
SECS % SECS % SECS % SECS %
125 2,4 170 37 196 58,5 224 82,9
139 48 172 36,6 200 61,0 227 87,8
154 9.8 175 39,0 202 63,4 235 a0,2
159 12,2 176 41,5 209 68,3 241 92,7
160 14,6 183 43,9 210 70,7 264 95,1
164 17,1 185 46,3 214 73,2 281 97,6
166 29,5 186 51,2 218 75,6 293 100,0
167 22,0 192 53,7 219 78,0
168 24,4 193 58,1 222 80,5
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TABLE VI 40-59 years - F-G Time
n = 38
X =247,92
sD = 76,38
SECS % SECS % SECS % SECS %
142 2,6 215 28,9 234 55,3 291 78,9
147 53 219 31,6 238 57,9 293 84,2
154 7,8 220 34,2 243 60,5 308 86,8
155 13,2 221 36,8 245 63,2 316 89,5
169 15,8 226 39,5 246 65,8 342 92,1
180 18,4 229 42,1 253 68,4 379 94,7
191 21,1 230 447 269 71,1 470 97,4
21 237 231 47,4 272 737 482 100,0
212 26,3 233 50,0 273 76,3
TABLE Vil 60-69 years - F-G Time
n = 19
X = 307,63
SD =120,85
SECS % SECS % SECS % SECS %
175 53 223 31,6 283 57,9 414 84,2
184 10,5 240 36,8 299 63,2 429 89,5
187 15,8 250 42,1 337 68,4 545 94,7
192 21,1 258 47,4 356 737 591 100,0
209 26,3 279 52,6 394 78,9
TABLE Vili 70-79 years - F-G Time
! = 20
X =466,70
SD =168,70
SECS % SECS % SECS % SECS %
194 5,0 382 35,0 472 60,0 595 85,0
307 10,0 388 40,0 478 65,0 635 90,0
322 15,0 422 45,0 508 70,0 654 95,0
345 20,0 423 50,0 532 75,0 940 100,0
357 30,0 440 55,0 593 80,0
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APPENDIX 2.6. PERCENTILE TABLES FOR

THE ARROWS TEST (AR)

TABLE | 20-30 years - AR Accurany
n =41
X  =2329
SO = 1,03
RAW SCORE % RAW SCORE %
20 49 23 43,9
22 171 24 100,0
TABLE Il 40-59 years - AR Accuracy
n =38
X  =23726
sD =0,86
RAW SCORE % RAW SCORE %
21 2.6 23 50,0
22 211 24 100,0
TABLE I 60-69 vears - AR Accuracy
n =19
X =2305
s = 0,85
RAW SCORE % RAW SCORE %
22 31,6 24 100,0
23 63,2
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TABLE IV  70-79 vears - AR Accuracy
n =20
x  =2230
SD = 220
RAW SCORE % RAW SCURE %
15 5,0 22 35.0
19 10,0 23 70,0
20 15,0 24 100,0
21 20,0
TABLE V 20-39 years - AR Time
n =41
X  =7563
SD =241
SECS % SECS % SECS % SECS %
43 2,4 59 31,7 73 53,7 90 80,5
47 49 &1 34,1 74 55,1 92 82,9
48 9,8 62 36,6 75 58,5 100 87,8
50 12,2 64 39,0 77 61,0 112 90,2
51 17,1 65 415 80 63,4 115 92,7
g2 19,5 66 439 81 65,9 124 97,6
54 24,4 69 45,3 85 70,7 145 100,0
56 26,8 71 48,8 88 73,2
58 293 72 51,2 89 78,0
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TABLE VI 40-59 years - AR Time
n =38
X =835
sD =211
SECS % SECS % SECS % SECS %
44 26 71 26,3 85 57,9 10 84,2
52 53 72 28,9 86 60,5 111 86,8
56 7,9 74 316 87 68.4 112 89,5
57 13,2 77 42,1 88 711 119 92,1
60 15,8 80 44,7 90 73,7 147 97,4
61 18,4 81 47,4 94 76,3 148 100,0
64 21,1 63 50,0 91 78,9
67 23,7 84 52,6 104 81,6
TABLE VII 50-69 years - AR Time
n =19
x  =124,9
SD =353
SECS % SECS % SECS % SECS %
73 53 101 316 135 63,2 168 89,5
76 10,6 104 42,1 138 68,4 187 94,7
87 15,8 114 47,4 140 73,7 192 100,0
94 21,1 116 52,6 164 78,9
98 26,3 17 57,9 165 84,2

- CLXXXI! -




TABLE VIIl 70-79 years - AR Time

n = 20
X  =174.25
Sb = 732
SECS % SECS % SECS % SECS %
73 50 132 35,0 177 80,0 221 85,0
74 10,0 142 40,0 178 65,0 267 90,0
104 15,0 160 45,0 200 70,0 284 95,0
113 20,0 165 50,0 201 75,0 367 100,0
118 30,0 171 55,0 220 80,0

APPENDIX 2.7. PERCENTILE TABLES FOR THE DOT-LINE TEST (D-L)

TABLE | 20-39 years - D-L Accuracy
n = 41
x  =14,56
s = 1,28
RAW SCORE % RAW SCORE % RAW SCORE %
10 24 13 T s 15 78,0
12 7.3 14 39,0 16 100,0

TABLE i 40-59 vears - D-L. Accuracy

n =38
X =14,58
SD = 157

RAW SCORE % RAW SCORE % RAW SCORE %

11 7.9 13 211 15 63,2

12 13,2 14 36,8 16 100,0
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TABLE il 60-69 vears - D-L. Accuracy
n =19
X  =13,68
sD = 2,38
RAW SCORE % RAW SCORE % RAW SCORE % RAW SCORE %
6§ 53 12 15,8 14 57,9 16 100,0
10 10,5 13 31,6 15 84,2
TABLE IV  70-79 years - D-L Accuracy
n =20
x  =11,75
S = 2,81
RAW SCORE % RAW SCORE % RAW SCORE % RAW SCORE %
7 5,0 10 45,0 13 70,0 15 85,0
8 15,0 11 55,0 14 80,0 16 100,0
TABLE V 20-39 years - D-L. Time
n = 41
x  =457,93
SD =11537
SECS % SECS % SECS % SECS %
287 2,4 396 26,8 434 53,7 509 78,0
289 49 404 203 451 56,1 517 80,5
293 7,3 408 31,7 463 58,5 544 82,9
298 9,8 410 34,1 472 61,0 558 85.4
323 12,2 414 36,6 476 63,4 561 87,8
343 14,6 418 39,0 478 65,9 646 90,2
351 17,1 423 4.5 480 68,3 648 92,7
360 19,5 428 43,9 485 70,7 689 95,1
368 22,0 431 48,8 486 73,2 735 97,6
378 24,4 433 51,2 489 75,6 767 100,0
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TABLE VI  40-59 years - D-L Time

n = 38

x  =538,18

SD  =117,40
SECS % SECS % SECS % SECS %
327 2,6 478 26,3 522 55,3 807 81,6
365 5,3 486 28,9 531 57,9 624 84,2
380 7,9 489 36,8 538 60,5 647 as,s_
388 10,5 493 39,5 546 63,2 652 89,5
417 13,2 498 42,1 554 68,4 597 92,1
447 15,8 514 44,7 576 71,1 716 94,7
463 18,4 516 47,4 579 73,7 745 97,4
467 21,1 519 50,0 582 76,3 968 100,0
474 237 521 52,6 583 78,9

TABLE VIl 60-69 years - D-L Time

n = 19

x = 699,68

SD  =233,11
SECS % SECS % SECS % SECS %
347 53 546 31,5 703 57,9 838 84,2
460 10,5 621 36,8 727 63,2 837 89,5
488 15,3 636 42,1 729 63,4 1169 94,7
489 21,1 652 47,4 731 73,7 1289 100,0
500 26,3 701 52,6 780 78,9 '
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TABLE Vill 70-79 years - D-L Time

n = 20

X =1017,05

SD = 473,09
SECS % SECS % SECS % SECS %
414 50 726 30,0 921 55,0 1153 80,0
566 10,0 779 35,0 1047 60,0 1400 85,0
577 15,0 794 40,0 1097 55,0 1443 90,0
587 20,0 868 45,0 1115 70,0 1769 95,0
634 25,0 885 50,0 1132 75,0 2424 100,0

APPENDIX 2.8. PERCENTILE TABLES FOR THE SPACE RELATIONS TEST (SR)

TABLE | 20-39 years - SR Accuracy

n =41

X =387

SD = 2,47

RAW SCORE % RAW SCORE %

30 24 38 46,3
32 4,9 39 48,8
34 9.8 40 100,0
36 26,8

TABLE 1l 40-43 years - SR Accuracy

n =38
X  =3834
SD = 2,56
RAW SCORE % RAW SCORE %
36 26,3 39 44,7
38 42,1 40 100,0
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TABLE il 60-69 years - SR Accuracy

n =19
X  =38,47
SD = 1,95
RAW SCORE % RAW SCORE %
32 5,3 39 57,9
36 10,5 40 100,0
38 52,6
TABLE IV  70-79 years - SR Accuracy
n =20
X =355
SD = 4,76
RAW SCORE % RAW SCORE %
22 5,0 34 30,0
28 10,0 36 60,0
30 15,0 38 70,0
32 25,0 40 100,0
TABLE V 20-39 years - SR Time
n = 41
x =17778
SD = 34,62
SECS % SECS % SECS % SECS %
125 24 156 26,8 176 61,0 198 82,0
129 4,9 156 29,3 178 63,4 208 854
130 73 160 34,1 182 65,9 213 87.8—
138 9.8 166 39,0 186 68,3 221 90,2
142 12,2 168 43,9 190 70,7 236 9g,1
145 14,6 169 46,3 191 73,2 255 97,6
146 174 171 51,2 192 75,6 292 100,0
151 19,5 172 53,7 194 78,0
154 4 175 58,5 195 80,5
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TABLE VI  40-59 years - SR Time
n = 38
x  =199,61
SD =233,36
SECS % SECS % SECS % SECS %
147 26 179 28,7 198 55,3 221 78,9
156 53 181 31,6 199 57,9 225 81,6
159 7,9 184 34,2 200 60,5 227 84,2
162 13,2 185 36,3 202 63,2 231 86,8
166 15,8 186 39,5 203 65.8 248 89,5
168 18,4 188 42,1 204 68,4 265 92,1
170 21,1 189 47,4 210 71,1 267 97,4
174 23,7 190 50,0 212 73,7 282 100,0
177 26,3 194 52,6 218 76,3
TABLE Vii 60-69 vears - SR Time
n = 19
X  =26989
SD = 74,83
SECS % SECS % SECS % SECS %
164 53 224 31,6 267 63,2 376 89,5
184 10,5 233 36,3 293 68,4 407 94,7
185 15,8 237 42,1 31 73,7 416 100,0
194 21,4 249 52,6 313 78,9
217 26,3 255 57,9 344 84,2
TABLE VIII 70-79 years - SR Time
n = 20
X  =414,45
SD =164,90
SECS % SECS % SECS % SECS %
203 5,0 300 35,0 359 60,0 566 85,0
247 10,0 311 40,0 410 65,0 625 90,0
267 15,0 333 45,0 512 70,0 742 95,0
280 20,0 350 50,0 532 75,0 750 100,0
286 25,0 352 55,0 564 80,0
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APPENDIX 2.9. PERCENTILE TABLES FOR THE POSITION IN SPACE TEST
PIS

TABLE | 20-39 years - PIS Accuracy

n =41
X =71,80
SD =26,14
RAW SCORE % RAW SCORE % RAW SCORE % RAW SCORE %
3 24 57 22,0 78 41,5 90 80,5
8 49 61 24,4 79 46,3 91 87,8
12 73 66 25,8 80 48,8 93 92,7
16 98 71 29,3 83 56,1 95 95,1
22 12,2 72 31,7 85 58,5 97 97,6
38 14,6 75 34,1 86 68,3 98 100,0
48 17,1 76 36,5 88 70,7
54 19,5 77 39,0 89 78,0

TABLE I 40-59 years - PIS Accuracy

n =38

X  =64,70

SD  =2026

RAW SCORE % RAW SCORE % RAW SCORE % RAW SCORE %

17 2,7 53 29,7 72 54,1 85 89,2
23 8,1 58 351 73 59,6 88 91,9
34 10,8 63 37.8 74 64,9 g0 97,3
40 13,5 64 40,5 75 70,3 98 100,0
46 16,2 67 43,2 77 73,0
48 21,6 68 459 79 75,7
49 24,3 69 48,6 80 78,4
50 27,0 70 51,4 81 83,8
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TABLE i 60-69 years - PIS Accuracy

n =19
X =4094
SD =23,63
RAW SCORE % RAW SCQORE % RAW SCORE % RAW SCORE %
4 5,6 20 27,8 41 556 a0 83,3
6 111 28 33,3 43 61,1 68 88,8
15 16,7 32 38,9 47 66,7 76 94,9
19 22,2 34 44,4 57 72,2 86 100,0

TABLE IV 70-79 years - PIS Accuracy

n =20
X  =2505
SD =2522
RAW SCORE % RAW SCORE % RAW SCORE % RAW SCORE %
-1 10,0 14 450 32 75,0 93 100,0
3 16,0 15 50,0 37 80,0
7 30,0 20 55,0 52 85,0
1" 35,0 24 60,0 55 90,0
13 40,0 27 65,0 72 5,0

APPENDIX 2.10. PERCENTILE TABLES FOR THE BLOCK CONSTRUCTION |
TEST(BCH

TABLE | 20-39 years - BC | Accuracy
n =41
x  =11,62
s = 0,83 N ,
RAW SCORE % RAW SCORE %
9 4,8 11 19,5
10 12,2 12 100,0
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TABLE I 40-59 years - BC | Accuracy
n =38

X =171
sb = 0,57
RAW SCORE % RAW SCORE %
10 5,3 12 100,0
1 23,7
TABLE Il 60-69 years - BC | Accuracy
n =19
X  =11,37
sD = 1,30
RAW SCORE % RAW SCORE %
8 5,3 10 21,1
9 15,3 1 100,0
TABLE IV  70-79 years - BC | Accuracy
n =20
X  =10,95
sD = 1,23
RAW SCORE % RAW SOCRE %
9 20,0 1 50,0
10 35,0 12 100,0
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TABLE V  20-39 years - BC | Time

n =41

X  =64,23

SD =20,23

SECS % SECS % SECS % SECS %

41 49 53 36,6 85 63,4 82 87,8
43 73 54 M5 38 65,9 89 90,2
45 9,8 56 43,9 69 68,3 93 92,7
46 14,6 58 48,8 71 70,7 94 96,1
47 19,5 59 51,2 74 78,0 98 97,6
50 244 60 53,7 75 80,5 148 100,0
51 29,3 61 56,1 77 8z,9
52 31,7 63 58,5 78 85,4

TABLE VI 40-59 years - BC | Time

n =38

x  =75863

SD =19,/48

SECS % SECS % SECS % SECS %

45 286 63 31,6 78 63,2 96 86,8
46 53 65 36,8 79 65,8 98 89,5
52 10,6 68 42,1 83 68,4 101 94,7
56 18,4 73 47,4 84 711 110 87,4
59 237 75 52,6 89 76,3 138 100,0
60 26,3 76 55,3 80 81,6
61 28,9 77 60,5 91 84,2
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TABLE Vil 60-69 years -BC [ Time

n =19
X  =9574
SD =34,88
SECS % SECS % SECS % SECS %
52 53 78 31,6 103 63,2 17 89,5
56 10,5 80 36,8 106 68,4 162 94,7
60 15,8 84 42,1 107 73,7 189 100,0
64 211 87 52,6 108 78,9
66 26,3 a7 57,9 116 84,2
TABLE VIl 70-79 years - BC | Time
n = 20
X  =123,85
SD = 41,55
SECS % SECS % SECS % SECS %
62 5,0 103 35,0 119 60,0 164 88,0
65 15,0 111 40,0 143 65,0 184 90,0
79 20,0 112 45,0 149 70,0 193 100,0
93 25,0 115 50,0 154 75,0 ‘
101 30,0 117 55,0 155 80,0

APPENDIX 2.11. PERCENTILE TABLES FOR THE B!..OCK CONSTRUCTION Il TEST

(BC 1)

TABLE | 20-39 years - BC ll Accuracy

] =41

X = 22,02

sb = 228

RAW SCORE % RAW SCORE %

6 49 10 41,5
7 73 11 53,7
8 12,2 12 100,0
9 17,1
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TABLE 1I 40-59 years - BC it Accuracy

n =38
x = 987
Ssb = 217
RAW SCORE % RAW SCORE %
4 26 g 42,1
6 10,3 10 55,3
7 13,2 1 63,2
8 23,7 12 100,0
TABLE I 60-69 years - BC | Accuracy
n =19
x = 9,68
sb = 270
RAW SCORE % RAW SCORE %
4 10,5 8 316
5 15,8 10 52,6
7 21,1 12 100,0

TABLE IV 70-79 years - BC Il Accuracy

n =20

x = 830

SO = 3,03

RAW SCORE % RAW SCORE %

2 5,0 8 50,0
4 10,0 10 75,0
5 20,0 1 80,0
5 350 12 100,0
7 40,0
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TABLE V 20-39 years - BC Il Time
n =41
X  =59,66
SD  =2442
SECS % SECS % SECS % SECS %
30 2,4 45 34,1 63 70,7 86 90,2
33 49 48 39,0 69 73,2 89 92,7
a7 7,3 49 439 72 75,5 94 95,1
38 9,8 50 46,3 73 78,0 111 97,6
39 12,2 53 51,2 74 80,5 162 100,0
40 17,1 54 53,7 75 82,9
42 24,4 55 56,1 77 85,4
44 20,3 56 61,8 80 87,8
TABLE VI  40-59 years - BC Il Time
n =38
X  =83,39
SD =59,94
SECS % SECS % SECS % SECS %
39 26 53 26,3 69 57,9 101 84,2
41 53 54 28,9 74 60,5 110 86,8
44 7,9 56 34,2 74 68,4 123 89,5
45 10,5 58 36,8 81 71, 126 02,1
47 13,2 6 39,5 87 73,7 131 94,7
48 18,4 63 421 88 76,3 311 97,4
50 211 64 50,0 93 78,9 316 100,0
51 23,7 67 55,3 100 81,6
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TABLE VII 60-69 years - BC ll Time

n = 19

X = 126,42

SD = 9472

SECS % SECS % SECS % SECS: %

52 53 76 318 86 579 182 84,2
59 16,5 77 36,8 94 63,2 303 89,5
63 15,8 78 42,1 105 68,4 320 94,7
67 21,1 83 47,4 118 73,7 360 100,0
69 26,3 85 52,6 124 78,9

TABLE Vill 70-79 vears - BC Il Time

n = 20

X =154,15

SD =1228

SECS % SECS % SECS % SECS %

48 5,0 89 30,0 119 55,0 193 80,0
74 10,0 94 35,0 121 60,0 166 85,0
79 15,0 92 40,0 127 65,0 276 90,0
80 20,0 100 45,0 140 70,0 344 95,0
81 25,0 111 50,0 146 75,0 576 100,0

APPENDIX 2.12. PERGENTILE TABLES FOR THE STICK CONSTRUCTION | TEST
(sc)

TABLE | 20-39 years - SC | Accuracy

n =41
x =11,63
sbD = 0,54
RAW SCORE % RAW SCORE %
10 2.4 12 100,0
1 34,1
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TABLE [l 40-59 years - SC | Accuracy

n =38
x  =11,34
Sb = 1,15
RAW SCORE % RAW SCORE %
7 2,6 11 36,3
] 10, 12 100,0
10 132
TABLE i 60-69 vears - SC | Accuracy
n =19
x  =11,26
SO = 1,10
RAW SCORE % RAW SCORE %
9 10,5 11 36,8
10 26,3 12 100,0
TABLE IV 70-79 years - SC | Accuracy
n =20
x =110
sD = 1,37
RAW SCORE % RAW SCORE %
7 5,0 11 55,0
] 15,0 12 100,0
10 30,0
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TABLE V 20-39 years - SC | Time
n =41
X  =64,80
Sb =21,34
SECS % SECS % SECS % SECS %
38 24 54 36,6 67 65,9 87 85,4
37 49 56 39,8 68 68,3 89 87,8
39 9,8 57 41,5 72 70,7 92 90,2
42 12,2 59 48,8 73 73,2 100 92,7
43 10,5 80 537 74 75,6 111 95,1
46 22,0 61 58,5 76 78,0 114 97,6
52 26,8 63 81,0 81 80,5 121 100,0
53 34,7 65 63,4 96 82,9
TABLE VI  40-59 years - SC | Time
n =38
X  =66,74
SD  =16,68
SECS % SECS % SECS % SECS %
19 26 53 237 71 63,2 83 89,5
39 5,3 55 28,9 74 65,8 88 92,1
40 7.9 60 316 75 711 89 04,7
47 10,5 61 34,2 76 73,7 99 97,4
49 132 64 38,5 78 78,9 100 100,0
51 15,8 66 50,0 79 81,6
52 24,4 70 55,3 82 86,8
TABLE VII 60-69 years SC1Time
f =18
X =84,21
SD =25.31
SECS % SECS % SECS % SECS %
48 53 71 316 85 63,2 132 94,7
49 10,5 73 36,8 90 68,4 144 100,0
51 15,8 79 42,1 91 78,9
65 21,1 81 474 104 84,2
69 26,3 84 52,6 108 89,5
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TABLE VIl 70-79 years SC | Time

n =20

X = 98,05

SD =33,22

SECS % SECS % SECS % SECS %

50 50 81 40,0 100 65,0 140 90,0
70 15,0 B84 45,0 102 70,0 160 95,0
71 20,0 88 50,0 108 75,0 184 100,0
72 25,0 93 55,0 110 80,0
76 35,0 89 60,0 127 85,0

APPENDIX 2.13. PERCENTILE TABLES FOR THE STICK CONSTRUCTION Il TEST
(8Ci)

TABLE | 20-39 years SC |l Accuracy

n =41
x =10,8
Sb = 1,21
RAW SCORE % RAW SCORE %
7 24 10 39,0
8 4,9 11 63,4
9 9,8 12 100,0
TABLE I 40-59 years SC Il Accuracy
n =38
x  =1047
S = 141
RAW SCORE % RAW SCORE %
6 2,6 10 44,7
7 5,3 11 73,7
9 21,1 12 100,0
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TABLE Il

60-69 years SC il Accuracy

n =19
x = 9,58
SD = 24
RAW SCORE % RAW SCORE %
4 53 9 42,1
5 10,5 10 47,4
6 15,8 11 79,8
8 26,3 12 100,0
TABLE IV  70-79 years SC Il Accuracy
n =20
X = 94
sbD = 24
RAW SCORE % RAW SCORE %
3 5,0 8 30,0
6 15,0 ] 40,0
7 20,0 10 60,0
TABLE V  20-39 years SC ll Time
n =41
X =717
sp =18,70
SECS % SECS % SECS % SECS %
40 24 61 34,1 73 61,0 91 85.4
41 49 62 41,5 74 63,4 94 80,2
46 73 63 43,9 75 65,9 8 92,7
49 14,5 66 46,3 78 68,3 108 976
50 17,1 67 48,3 81 707 113 100,0
55 19,5 89 53,7 84 732
56 228 7 56,1 86 786
58 26,3 72 58,5 89 82,9
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TABLE VI 40-59 vears SC Il Time
n =38
x  =7839
s =17,35
SECS % SECS % SECS % SECS %
54 26 67 31,5 80 60,5 96 92,1
60 7.9 68 36,8 83 65,8 o7 94,7
61 13,2 69 42,1 84 68,4 98 97,4
62 18,4 74 44,7 85 711 150 100,0
63 21,1 77 47,4 86 78,9
65 23,7 78 50,0 91 81,6
66 28,9 79 52,6 95 89,5
TABLE VIi 60-69 years SC Il Time
n =19
x  =89,95
SD =29,16
SECS % SECS % SECS % SECS %
42 53 76 31,6 90 57,9 105 84,2
56 10,5 80 36,8 93 63,2 109 89,5
57 15,8 82 42,1 95 68,4 141 94,7
63 21,1 86 47,4 103 73,7 166 100,0
73 26,3 88 58,6 104 78,9
TABLE Vil 70-79 years SC Il Time
n = 20
x  =1200
SD = 68,86
SECS % SECS % SECS % SECS %
57 5,0 96 35,0 106 65,0 161 95,0
66 10,0 98 40,0 112 70,0 188 100,0
75 15,0 100 45,0 113 75,0
88 20,0 102 50,0 130 80,0
91 25,0 104 55,0 150 85,0
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APPENDIX 2.14. PERCENTILE TABLES

FOR THE DESIGN CONSTRUCTION

TEST {DC})
TABLE | 20-39 years DC Accuracy
n =41
x  =11,02
S = 1,13
RAW SCORE % RAW SCORE %
8 8,9 11 53,5
9 12,2 12 100,0
10 220
TABLE 1l 40-59 years DC Accuracy
n =38
x  =10,97
SD = 1,35
RAW SGORE % RAW SCORE %
6 2,6 10 28,9
8 53 11 52,6
9 10,5 12 100,
TABLE 1l  60-69 years DC Accuracy
n =18
X = 984
SD = 2,54
RAW SCORE % RAW SCORE %
2 53 10 47,4
5 10,5 11 78,9
8 15,8 12 100,0
9 26,3
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TABLE IV  70-79 years DC Accuracy

n =20
x = 880
Sb = 295
RAW SCORE % RAW SCORE %
2 50 8 40,0
4 10,0 9 60,0
5 20,0 11 85,0
€ 25,0 12 100,0
7 30,0
TABLE V 20-39 years DC Time
n =41
X  =9349
SD  =26,38
SECS % SECS % SECS % SECS %
58 5 76 37 9 61 129 85
60 10 82 42 102 €5 134 88
61 12 84 44 103 68 135 0
65 17 86 46 104 71 140 93
&7 20 87 49 105 73 141 8
69 22 80 51 111 76 145 100
7 24 91 53 112 78
72 27 93 56 116 81
74 28 94 59 119 83
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TABLE VI 40-59 years DC Time

n = 38

X  =11245

SD = 29,64
SECS % SECS % SECS % SECS %
53 2,6 96 28,9 109 52,6 132 78,9
89 53 o7 316 114 57,9 133 81,6
78 7.9 98 34,2 115 60,5 138 84,2
80 10,5 99 36,8 116 63,2 141 86,8
82 13,2 100 39,5 17 65,8 142 89,5
88 15,8 101 42,1 119 68,4 148 92,1
83 18,4 102 44,7 120 711 147 94,7
91 21,1 104 47,4 121 73,7 187 97,4
95 26,3 108 50,0 123 76,3 202 100,0

TABLE VI 60-69 vears LC Time

n = 19

X  =14389

SD = 44,46
SECS % SECS % SECS % SECS %
78 5,3 127 36,8 144 68,4 244 94,7
85 10,5 128 42,1 148 737 255 100,0
110 15,8 132 47,4 162 78,9
121 26,3 133 52,6 165 84,2
123 316 138 57,9 178 89,5

TABLE Vil 70-79 years DC Time

n = 20

x  =1860,70

SD = 37,95
SECS % SECS % SECS % SECS %
111 5,0 136 35,0 166 60,0 226 95,0
118 10,0 137 40,0 168 70,0 254 100,0
126 15,0 138 45,0 189 75,0
131 20,0 141 50,0 193 85,0
133 30,0 165 55,0 207 90,0
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APPENDIX 2.15. PERCENTILE TABLES FOR THE COLOUR MATCHING TEST

COL
TABLE | 20-39 years COL Accuracy
n =41
X  =14,71
SD = 145
RAW SCORE % RAW SCORE % RAW SCORE %
11 7,3 14 36,6 16 100,0
13 17,1 15 61,0
TABLE (I 40-59 years COL Accuracy
n =38
X  =15,08
sb = 1,02
RAW SCORE % RAW SCORE % RAW SCORE %
12 26 14 23,7 16 100,0
13 7,9 15 57,9
TABLE il 60-69 years CCOL Accuracy
n =19
X =140
sb = 1,53
RAW SCORE % RAW SCORE % RAW SCORE %
10 5,3 13 31,6 15 89,5
12 15,8 14 52,8 16 100,0
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TABLE IV  70-79 years COL Accuracy
n =20
X  =14,45
SD = 0,83
RAW SCORE % RAW SCORE b
13 10,0 15 90,0
14 55,8 18 100,0
TABLE V 20-39 years COL Time
n =41
X  =3276
SD =13,24
SECS % SECS % SECS % SECS %
17 4,9 26 43,9 37 70,7 51 87,8
20 12,2 27 51,2 38 73,2 53 90,2
21 17,1 28 53,7 39 75,6 54 92,7
22 19,5 29 58,5 44 78,0 57 95,1
23 22,0 32 63,4 42 80,5 65 97,6
24 29,3 34 65,9 43 82, 72 100,0
25 36,6 36 68,3 44 85,4
TABLE VI 40-59 years COL Time
n =38
X =46,66
sSb =17,32
SECS % SECS % SEGS % SECS %
18 26 35 28,9 43 55,3 57 84,2
26 5,3 37 31,6 44 57,9 69 86,8
27 7.9 38 36,8 45 63,2 72 89,5
30 13,2 39 39,5 48 65,8 73 92,1
31 15,8 40 42,1 43 68,4 78 94,7
32 18,4 41 47,4 54 71,4 86 97,4
33 21,1 42 52,6 55 76,3 97 100,0
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TABLE Vil 60-69 years COL Time
n =19
X  =5558
SD =32,79
SECS % SECS % SECS % SECS %
27 53 37 26,3 44 52,6 82 84,2
30 10,5 38 31,6 45 57,9 85 89,5
31 15,8 41 36,8 46 68,4 122 94,7
36 21,1 42 42,1 54 78,9 152 100,0
TABLE VIl 70-79 years COL Time
n =20
x  =6520
SD =24,68
SECS % SECS % SECS % SECS %
34 5,0 45 30,0 62 60,0 86 85,0
39 10,0 54 40,0 69 65,0 94 90,0
42 15,8 55 45,0 74 70,0 100 95,0
“ 25,0 59 55,0 78 80,0 134 100,0
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APPENDIX 3

INDIVIDUAL PATIENT PROFILES’

PATIENT 1

Sex: Female Age: 68 years and 6 months
Date of Onset of Stroke: March

Date of Test: July

Pericd of time between onset and test: 4 months

Diagnosis: Left Hemiplegia

Percentile Equivalents for Accuracy and Time Scores

TEST ACCURAC | % TIME %

Y SCORE SCORE
FORM 12 100 62 80
VM 12 10* 540 60
P-W 6 16,7 293 77
PC 46 6* 600 100"
F-G 56 2" 880 100*
AR 21 28 441 100
D-L 7 4* 660 50
SR 16 o* 689 100*
PIS g 12*
BCI 8 5* 162 95*
BCI 0 5* 443 100*
sC! 1 37 133 95*
SCll 4 5* 121 90*
nc 3 7t 187 90"
coL 10 5* 76 80

* Below cut off score

Results

VMI Simple figures were executed correctly, mistakes were made once
designs with two shapes were combined. There was neglect of portion of
the design, not always the left side (see item 10). Lack of gestalt (item 14
and 18), poor angles and direction (16}, lack of perspective,

P-W All mistakes occurred on the left and the centre items, however, some of
the items located on the left and in the centre were correct.

AR Mistakes made were located on either the left side of the multiple choice

sheet or had a left test card.
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F-G

SR

PIS

Construction

COL

Summary

Visual neglect was demonstrated. Words were better perceived than the
other designs.

All items, except number eight, where the number of dots in the model
equalled that in the test were scored correctly. They were, however,
executed in a fragmented way. None of the designs where the test had a
different number of dots to the model were scnrad correctly. Space
visualisation and distance estimates were a problemn: .s well as direction.

Patient had difficulty with space relationships demonstrating reversals in
all mistakes.

This was a difficult test for patient to complete.

Construction from the 2D model was extremely difficult for the
patient.

Mistakes occurred on the left side of the multiple choice sheet.

This patient demonstrated a number of perceptual problems particularly in the more
abstract spatial tasks. Left neglect compounded the problem
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PATIENT 2

Sex: Female Age: 53 years and 5 months

Date of Onset: February

Date of Test: October

Period of time between onset and test; 8 months

Diagnosis: Left Hemiplegia

Percentile Equivalents for Accuracy and Time Scores
TEST ACCURACY | % TIME %

SCORE SCORE

FORM 11 2,6* 88 100*
VM 7 2* 960 85*
P-W 5 53" 500 100*
PC 44 2" 840 100*
F-G 51 2* 1332 100*
AR 4 2+ 344 100*
D-l. 3 2+ 480 27
SF -1 o 522 100*
PIS untestable
BCI 3 2% 276 100*
BCll | 4 2,6* 202 95*
sCl 7 2,6* 218 100*
scil 0 2 247 100
DC 4 2* 170 95
coL 13 110 100*

* Below cut off score

Results

FORM The one mistake was in the left visual field.

VM Left out portions of diagrams on the left side of the page. Showed lack of
gestalt, poor planning and directional problems as well as poor space
relationships.

P-w Mistakes were not due to visual field neglect as correct answers were
selected from the left.

PC Left neglect influenced results. However, there were also problems of
form constancy resulting in a poor score on the test.

AR This test was difficult for the patient to do and she was the only patient to

whom the first six items were administered. There appeared to be a
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definite problem with directionality, possibly left neglect and figure-ground
perception problems

D-L The patient left out components of designs both on the left side and in the
middle. She had a problem with the gestalt, even when the design was
accurately completed, the method of tackling the drawing is splintered.

SR The patient found this test difficult, she chose the reversed designs.

PIS Patient could not do this test at all.

Construction These tests were as difficult as the matching tests and showed space
relationships, directional and position in space problems.

COL The mistakes were all within the left visual field.

Summary

This patient showed severe problems with form - overall contour, directional concepts,
position in space and space relationships and some left neglect of the visual field.
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PATIENT 3

Sex: Female Age: 21 years and 11 months
Date of Onset: August

Date of Test: August

Period of time before onset and test 3 weeks

Diagnosis: Left Hemiplegia

Percentile Equivalents for Accuracy and Time Scores

TEST ACCURACY % TIME %
SCORE SCORE
FORM 12 97,6 16 57,2
VMI 19 22,56 294 22,5
P-W 9 34,1 168 56,1
PC 61 68,3 216 14
F-G 77 9,8* 240 91
AR 24 100 136 og*
D-L 12 7,3* 438 55
SR 36 26,8 172 53,7
PIS 80 48,8
BC | 12 100 84 88
BCl 8 12,2* 69 73,2
sCl 11 34,1 76 78
sCHt 11 634 66 46,3
DC 10 22,0 106 74
coL 13 17,1 39 756

* Below cut off Score

Results

VMI Although the patient scored within normal limits,the patient experienced
problems with angles, the designs were poorly executed and the work was
sloppy.

PC Problems with size constancy were hoted.

D-L Distance estimates were a problem.

coL Mistakes not due to unilateral neglect.

Summary

This patient did not have many problems. Failures were due mainly to poor concentration
and lack of attention,
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PATIENT 3

Sex; Female Age: 21 years and 11 months
Date of Onset: August

Date of Test: August

Period of time before onset and test 3 weeks

Diagnosis: Left Hemiplegia

Percentile Equivalents for Accuracy and Time Scores

TEST ACCURACY % TIME %
SCORE SCORE
FORM 12 97,6 16 57,2
VMI 19 22,5 294 22,5
P-w 9 34,1 168 56,1
PC 61 68,3 216 14
F-G 77 9,68% 240 o1
AR 24 100 136 98
D-L 12 7.3* 438 55
SR 36 26,8 172 53,7
PIS 80 43,8
BCI 12 100 84 88
BCl 8 12,2* 69 73,2
SCI 11 34,1 76 78
SCil 11 63,4 66 46,3
DC 10 22,0 106 74
coL 13 171 39 758

* Below cut off Score

Results

VM! Although the patient scored within normal limits,the patient experienced
problems with angles, the designs were poorly executed and the work was
sloppy.

PC Problems with size constancy were noted.

D-L Distance estimates were a problem.

CoL Mistakes not due to unilateral neglect.

Summary

This patient did not have many problems. Failures were due mainly to poor concentration

and lack of attention.
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PATIENT 4

Sex: Male Age: 48 years and 11 months

Date of Onset: January

Date of Test: August

Period between onset and test: 7 months

Diagnosis: Left Hemiplegia caused by C.V.A. during coronary bypass.

Percentile Equivalents for Accuracy and Time Scores

TEST ACCURACY | % TIME %
SCORE SCORE
FORM 12 97,4 23 65,8
Vi 19 23,7 305 6
P-W 9 36,8 188 43
PC 58 47,4 333 58
F-G 75 15* 325 90*
AR 23 50,0 124 o3
D-L 16 100 487 30
SR 38 42 340 100*
PIS 55 30
BCI 12 100 111 og*
BCH 12 100 104 85
SCI 12 100 92 95*
SCH 9 21,1 90 79
DC 9 10,6 139 85
CoL 1 2 81 70

* Below cut off scare
Results

VM No perceptual problems were noted but the patient did show lack of
attention and sloppy copying as a resuilt.

Construction  Lack of ability to produce accurate and neat work which caused the failure
in the Design Construction test.

COoL Mistakes were not due to hemianopia but to lack of attention.

Sumrnary

The patient did not attend to detail, his concentration was poor and this led to failure in
the Figure-Ground test and the Colour Matching test. No perceptual problems were
evident,

- CCXInt -



PATIENT §

Sex: Female Age: 35 years and 11 months
Date of Onset: March

Date of Test: April

Period between onset and test: 1 month

Diagnosis; Left hemiplegia

Percentile Equivalents for Accuracy and Time Scores

TEST ACCURACY % TIME %
SCORE SCORE

FORM 12 97,6 21 854"

VMI 16 10" 341 30

P-W 11 73,2 116 10

PC 55 12,2* 323 76

F-G 75 6" 379 96

AR 24 100 96 83

D-L 11 5" 415 38

SR 36 26,8 201 83

PIS 51 80

BC1 Dis Dis

BCIl Dis Dis

sCl Dis Dis

scCll Dis Dis

bC Dis Dis

CoL 11 7,3" 28 83,7
* Below cut off score  Dis = Discharged

Results

VMl Mistakes are not perceptual in nature but rather show a carelessness and
lack of attention to detail.

P-W Only one mistake made which was located on the left side.

PC The only problem was in the constancy of size where more space
visualisation is necessary in the execution of the task.

D-L Poor planning of task when the number of dots are not the same as the
model. Distance estimates disturbed, no directional problems, but rather
space relationship problems and space visualisation problems.,

COoL All five mistakes made were in the left column.

Summary

This patient's problems were mild, some failures occurred on day one of testing, but she
performed much better on day two and was discharged before testing could be
completed.
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PATIENT 5

Sex: Female Age: 35 years and 11 months
Date of Onset: March

Date of Test: April

Period between onset and test: 1 month

Diagnosis: Left hemiplegia

Percentiie Equivalents for Accuracy and Time Scores

TEST ACCURACY % TIME %
SCORE SCORE

FORM 12 97,6 21 85,4

VMI 16 10" 341 30

P-W 11 73,2 116 10

PC 55 12,2% 323 76

F-G 75 6" 379 96*

AR 24 100 96 83

D-L 11 5* 415 38

SR 36 26,8 201 83

PIS 51 90

BCt Dis Dis

BCll Dis Dis

SClI Dis Dis

SCli Dis Dis

DC Dis Dis

coL 11 73" 28 53,7

* Below cut off score Dis = Discharged

Results

VMI Mistakes are not perceptual in nature but rather show a carelessness and
lack of attention to detail.

P-W Only one mistake made which was located on the left side.

PC The only problem was in the constancy of size where more space
visualisation is necessary in the execution of the task.

D-L Poaor planning of task when the number of dots are not the same as the
model. Distance estimates disturbed, no directional problems, but rather
space relationship problems and space visualisation probiems,

COoL All five mistakes made were in the left column,

Summary

This patient's problems were mild, some failures occurred on day one of testing, but she
performed much better on day two and was dischaiged before testing could be
completed.
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PATIENT 6

Sex: Female Age: 23 years and 5 months
Date of Onsst; Qctober

Date of Test: December

Period between onset and test: 2 months

Diagnosis: Left hemiplegia result of anaesthetic

Percentile Equivalents for Accuracy and Time Scores

TEST ACCURACY % TIME %
SCORE SCORE
FORM 12 97,8 22 87,8*
Vivil 11 2,5" 604 83
P-W 7 2.4% 263 95*
PC 57 24,4 310 76
F-G 79 58,5 223 82
AR 21 12* 86 72
D-L 8 2* 782 100"
SR 32 4.9* 363 100*
PIS 2 1
BC! 11 o* 147 Qg*
BC 1 9 171 146 og*
SCI 9 2* 130 100"
sci 8 4,9* 164 100"
Bbe Dis Dis
CcoL 11 7.3% 28 53,7

* Below cut off score  Dis = Discgarged

Results

Vit Some odd mistakes that don't link up with other mistakes were made. The
patient made comments such as "going completely wrong therefore not
going to draw it." She recognised the designs that were not correct and
moved her arm over the design before she attempted to draw. She
squashed designs onto upper corner of the box, and disturbed spatial
relationships of drawings were seen (see items 13, 14 and 15). All these

are signs of a drawing apraxia.

D-L Errors of spatial positioning were seen. The patient gave up easily and
would not even try items twelve and thirteen. Designs were completed in a
fragmented way. The patient appeared to know when she was going

wrong but could not get it correct and therefore gave up.

PIS Found the test very difficult, was very slow and did not complete page in

the given time.
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Construction Made minor mistakes but did not experience the problems that were seen
in the drawing tasks.

Summary

The patient seemed to have a problem with spatial relationships and space visualisation.
She demonstrated some of the signs of apraxia in the drawing tests which she found very
difficult. She managed the construction tasks (except for the Stick Construction H Test).

This patient was diagnosed as having a drawing apraxia and spatial problems.
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PATIENT 7

Sex: Fenale Age: 65 years and 2 months

Date of Onset: September

Date of Test: January

Period between onset and test: 3 months

Diagnosis: Left Hemiplegia

Percentile Equivalents for Accuracy and Time Scores
TEST ACCURACY | % TIME %

SCORE SCORE

FORM 12 84,2 52 08*
vMI 11 53 | 756 an*
P-w 8 556 | 606 95*
PC 42 7 717 100*
F-G untestable
AR 29 31 947 100*
D-L 8 5 1216 95*
SR 18 5* 809 100*
PIS 5 8 *
BCI 10 21,1 267 100*
BC i 1 10* 307 90~
SCi 8 10* 179 100
SCl 6 158 | 249 100*
DC 10 474 | 305 100*
coL 5 5* 199 100

* Below cut off score

Results

VMI Patient worked from right to left and had to be reminded to complete the
design on the left, Parts of the designs were missing, this was not on the
left but in the centre of the page.

P-w Of the five answers located on the left side, this patient obtained three
wrong and of the four located in the middle, one was incorrect. All those
located on the right (three) were correct. It seemed that the difficulty with
part-whole perception was related to left hemianopia and left visual
neglect,

PC Ihe patient perseverated, seemed to "shut off" after a while and had to be
brought back to the task.

F-G The patient was extremely slow and found the test very difficult. Only four

correct responses were made within the first six items and the patient
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AR

D-L

SR

PIS

Construction

COoL

Summary

g 2d very tred, testing was therefore discontinued and the test was
nui cumpleted.

The cards of the four items incorrectly scored were located on the left. It
did not appear, therefore, that left neglect influenced her performance on
this test

Lines were redrawn several times, designs were completed in a
segmented fashion, patient did not see the gestalt. Accuracy of drawings
markedly decreased when cues changed and the number of dots in the
design to be completed did not match that of the model. Distance
estimates were faulty as well as spatial relationships and directional
concepts. Na evidence of left neglect in this test.

Reversals occurred, window card used to assist as patient jumbled rows
and got confused.

Very slow, did not complete each page - managing + 5 items per page
window card used to stop patient confusing rows.

Found construction from card more difficult than from the model.
Additional blocks and sticks were used in construction and the patient’s
construction was build on top of the model.

Patient correctly answered items in the right two columns, 37,5% of those
located in the left two columns were incorrect. In addition, this patient
described changes to the colour of objects in her envirunment (see
chapter on colour agnosia) and could be said to have achromatopsia.

Patient had a severe spatial problem seen in both motor and non-motor tasks, this is
linked to a moderate constructional apraxia. The patient also has sighs of achomatopsia
and left neglect. Simultanagnosia should be investigated due to the mistakes made in the
centre of the page in some instances.
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PATIENT 8

Sex: Male Age: 49 years and 5 months

Date of Onset:: November

Date of Test: January

Period between onset and test; 2 months

Diagnosis: The cortical angiogram done on the patient demonstrated

destruction of the middle cerebral artery

Percentile Eguivalents for Accuracy and Time Scores

TEST ACCURACY | % TIME %
SCORE SCORE
FORM 12 97,4 27 85
VM! 18 2" 456 45
P-wW 8 164 280 84,2
PC 57 36,8 296 16
F-G 75 12* 496 100*
AR 22 21,1 183 100*
D-L 8 I 440 14
SR 32 10* 227 84,2
PIS 27 8*
BCI 10 5,3* 92 8&
BC I 8 23,7 81 71,1
SCI 6 2" 89 94,7*
sCil 10 44,7 87 79
DC 10 28,9 165 93*
coL 14 23,7 58 85

* Below cut off score

Results

VMI Patient worked from right to left and had to be reminded to complete the
left design. Mistakes made were fairly subtle, Difficulty was experienced
with angles. Perspective was lacking.

P-W All the incorrect responses had the correct answers located on the left
side of the multiple choice sheet.

AR Only two items were incorrect, one of which was located on the left side of
muitiple choice sheet,

D-L Seven of the sixteen diagrams showed left neglect. There was also a
problem with distance estimates and planning of designs when clues were
not all present. No directional mistakes.

SR The patient made four errors on this test - reversed the designs.
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PIS Patient was extremely slow and did not complete each page. He made
few errors in his choices but did not find all the correct choices. Lack of
flexibility and difficulty in manipulating spatial concepts.

Construction Block | - the configuration was correct but alignment was not i.e. the
design was rotated.
Block 1 - designs were rotated.
Sticks | and 1! - fallure was due to poor accuracy i.e. sticks not joining.
Designs showed similar problems with rotation.

COL The two mistakes made were both on the left side of the multiple choice
sheet.
Summary

This patient had a left field neglect for which he sometimes compensated by turning his
head. He also had some difficulty with spatial manipulation. There was some anomaly of
size and articulation which according to Peterson and Zangwilll (1944) are symptams of
spatial disorder. Rotation of diagrams is a common feature in drawing and construction
activities of right brain damaged individuals with space problems which were
demonstrated by this patient,
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PATIENT 9

Sex: Female Age: 64 years and 11 months
Date of Onset: November
Date of Test: April
Period between onset and test: 6 months
Diagnosis: Left Hemiplegia
Percentile Equivalents for Accuracy and Time Scores
TEST ACCURACY % TIME %
SCORE SCORE
FORM 7 0 2 90"
VMI 5 2 1214 100*
P-W untestable -
PC 36 2 1270 100*
F-G untestable
AR untestable
DL 1 1 1083 90"
SR 0 0 941 100*
PIS untestable 0
BCI 2 0 381 100*
BCHI 0 0 385 100%
SCt 0 0 135 95+
SC i 0 0 222 100*
DC 0 0 260 100*
coL 9 5 ag 90
* Below cut off scare
Results
FORM All the mistakes were located in the two left coiumns of the multiple choice
sheet The patient was very impulsive using only one clue to select her
choice. However, if told to slow down and look agair: she could find the
correct shape,
Vivit The patient found this test extremely difficult. The first six simple diagrams

indicated that the patient could perceive the model shape, however, it was
very difficult for her to drawn them, Extreme perseveration was a feature of
her performance. Left sided neglect was obvious in the designs with more
than one shape. She started warking on the right side of the page. Verbal
cues had to be used to stop her perseverating. She showed classic
symptoms of apraxia, She waved her hand in the shape of the design
over the design before attempting to execute it. There was constant visual
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PC

F-G

AR

D-L

SR

PIS

Construction

CoL

Summary

referral between the model and her work. The patient could name aspects
of design i.e. item 15, this was the circle and the diamond.

The patient could not grasp the requirements for the execution of this test
and was unable to do it.

The patient managed some aspects of this test, although the size
constancy was impossible. Left neglect also influenced the results.

The patient was untestable.

The patient was unzble to do this test. The first item was correct, but after
that all items were incorrectly identified.

All the above comments apply to the patients performance on the D-L test.
She seemed to see elements of the model but was unable to put hers in
the same place.

Again the patient used only one clue in the model to select her answer,
She, however, managed to obtain ten correct answers but as the scoring
system took away wrong from right, she scored zero.

This test was impossible for the patient to execute.

The constructions were extremely difficult for the patient to do, she
demonstrated all the features of a constructional apraxia as enumerated
by Critchley (1952) i.e. she placed her blocks and sticks on t.p of the
model, she constantly moved blocks around and had to be stopped.
There was no correct spatial placement and more blocks and sticks than
necessary were used,

All mistakes were located within the left 2 columns. However, two of the
eight answers on the left were correctly indicated. Difficulty in matching
different hues of a colour was more obvious than left neglect.

This patient demonstrated a severe constructional apraxia with concomitant spatial
problems. Problems were also demonstrated in the areas of unit and sub-units of form,
perceptual constancy, directionality and figure-ground perception. Her severe left sided
neglect exacerbated her problems and she lacked the mental flexibility and memory to
execute most tasks, This patient was severely handicapped.
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PATIENT 10

Sex' Male Age: 36 years and 0 months
Date of Onset: September

Date of Test: September

Period of time between onset and test; 3 weeks

Diagnosis: Left Hemiplegia

Percentile Equivalents for Accuracy and Tiie Scores

TEST ACCURACY | % TIME %
SCORE SCORE
FORM 12 97,6 72 100*
VMI 6 1* 194 78*
P-W 10 1 529 73,2"
AR 13 1* 320 100"
PC 51 2,4* 556 100~
D-L 5 1 936 100*
F-G 71 4* 585 100*
SR 22 1™ 457 100~
PIS 16 9,8% - -
BC! 11 19,5 186 100*
BC I 7 7,3* 162 10*
SCI 7 1 89 87.8"
scll 2 2,4* 125
DC 7 ‘ ™ 163 100*
coL 12 5* 277 100*

* Below cut off score

Results

VMI Angles proved to be difficult for the patient as well as getting the correct
number of dots, spacing, length of line and size of drawing. The simple
designs were correct, The patient had difficulty in synthesising more
complicated designs as well as the spatial relationships within these

designs.

AR The patient could not match the arrows, he rotated the test card in an
attempt to match the card correctly. These problems linked with directional
problems seen in the VMI. He also demonstrated visual inattention.

D-L The patient omitted dots in the design and demonstrated a piece-meal
approach to completing his designs. The problem was not one of
directionality but one of analysis and spatial relationships.

inattention was also demonstrated.

SR The choice made was the reverse of the model.
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Construction The block constructions copied from the model depicted on the card
demonstrated spatial relationship problems.  Sticks showed many
directional problems as well as spatial relationship problems. Designs
demonstrated spatial relationship problems in that the underlap and
overlap were toc deep.

Summary

Patient had definite directional and spatial relationship which were demonstrated in both
motor and non-motor tasks.
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PATIENT 11

Sex: Male Age: 58 years and 0 months

Date of Onset: July

Date of Test: September

Period between onset and test: 2 months

Diagnosis: Left Hemiplegia following middle cerebral artery infarct

Percentile Equivalents for Accuracy and Time Scores

TEST ACCURACY | % TIME %
SCORE SCORE

FORM 12 97.4 25 73,7

VMl 18 21,1 585 63

P-W 7 10,5* 252 76,3

pC 44 2+ 402 90*

F-G 73 7.9 362 93+

AR 13 2* 281 100~

D-L 13 21,1 576 71,1

SR 34 105 | 325 100*

PIS 39 11

BC! 12 100 114 98*

BC Il 10 55,3 97 79

sc! 7 2,6 101 100

scll 8 14* 117 08*

DC 10 289 148 a0

CcoL 12 2,6* 91 98*

* Below cut off score
Results
PC The shape component of the test was a problem. This couid be due to an
apparent concentration deficil.

AR The patient was very impulsive - impatient to get on with the task.
PIS Impulsivity was again demonstrated in the selection of answers.

Construction Poar concentration and general inattention led to poor alignment of sticks

and blocks,
Summary

it appeared that this pauent’s test taking behaviour was governed by an attention deficit

and poor concentration. The patient was also quickly fatigued.
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PATIENT 12

Sex: Male Age: 60 years and 8 months
Date of Onset: October

Date of Test: April

Period of time between onset and test; 6 months

Diagnosis: Left Hemiparesis

Percentile Equivalents for Accuracy and Time Scores

TEST ACCURACY | % TIME %
SCORE SCORE
FORM 12 84,2 27 57,9
VMl 16 21,1 477 50
P-w 10 i7.8 21 + 63
PC 50 15,3 563 100*
F-G 77 52,6 405 80
AR 20 20 98 26,3
D-L 12 15,8 680 50
SR 30 5* 365 85
Pis 4 5,6*
BCI 12 100 118 90*
BCI 12 100 124 78,9
SCI 12 100 103 79
Scli 5 10,5¢ 117 o0*
DC 10 474 164 +83
coL 11 7 4 52,6

* Below cut off score

Results

AR The first four items were incorrect then he suddenly seemed to get a better
understanding of the task and performed within normal range,

D-L Poor concentration led to unnecessary mistakes.

SR Mistakes in the second half of the test were probably due to fatigue and
poor concentration.

PIS The patient found this test very difficult, he was very slow,

coL - Mistakes did not seem to be due to left neglect but were due to problems
in distinguishing the different hues.

Summary

Case where apparent poor concentration and high fatigue levels influenced test results.
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PATIENT 13

Sex: Female Age: 43 years and 11 months
Date of Onset: June

Date of Test; February

Period between onset and test: 2 years

Diagnosis: Left Hlemiplegia

Percentile Equivalents for Accuracy and Time Scores

TEST ACCURACY % TIME %
SCORE SCORE |
FORM 11 2,6 24 88,4
M) 13 2+ 207 30
P-W 5 53* 62 2
PC 53 10,5 321 49
F-G 75 16 212 26,3
AR 22 21,1 102 79
D-L 10 7* 355 3
SR 38 42,1 267 97,4
PIS 45 16
BC| 10 5,3* 101 94,7
BC I 12 100 o1 7
SCi 11 36,3* 109 100
scli 8 13* 104 98
DC 8 5,3" 143 90
coL 10 2 22 3
* Below cut off score
Results
vVl Accuracy was forfeited at the expense of speed. It seemed as though she
could not be bothered with detail e.g. the left arrow head of design 12, she
also did not attempt the double lines in designs 21 and 24. Some angles
were also poorly executed. Problems did not appear to be perceptual in
nature but rather one of focus of attention and concentration.
P-w She selected predominantly the test items located on the left test due to
poor ability to visually scan the page.
F-G In this test as well as in other tests she seemed to take one clue and used
that clue to make a judgement.
D-L The designs where the number of dots in the test equalled those in the

model, were executed correctly however, when the number of dots
differed, parts of the design were left out and dots linked incorrectly.

Space visualisation was poor.
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Construction Careless mistakes led to failure.

COoL Mistakes were not due to left neglect but to difficulties in distinguishing
colour hue.
Summary

It appeared that visual inattention led to the failure experienced in many of the tests. Poor
space visualisation was present.
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PATIENT 14

Sex: Male Age: 55 years and 0 months
Date of Onset; November

Date of Test: January

Periort between onset and test: 2 months

Diagnosis: Left Hemiplegia

Percentile Equivalents for Accuracy and Time Scores

| TEST ACCURACY % TIME %
SCORE SCORE
FORM 12 97,4 20 474
VMI 14 2* 582 63
P-W 10 65,8 137 8
PC 58 47,4 327 57,9
F-G 76 18,4 526 100*
AR 24 100 129 a3
D-L 13 21,1 475 24
SR 34 10,5* 312 100*
PIS 45 16*
BCH 9 5* 91 84,2
BC Il g 42,1 86 72
sc| 11 36,3 82 86,8
scli 10 44,7 80 60,5
DC 7 3 158 95
coL 14 23,7 43 55,3
* Below cut off score
Results
VM Direction of slanting lines was poor. Spatial relationships of lines was also
poor.
D-L Part of the designs were missing. Length of lines and their location at the

end point of the line in relation to the dots were poor,

Construction Blocks were poorly aligned and additional blocks added to the

constructions.

Summary

Test results indicated space relation and position in space problems.
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PATIENT 18

Sex: Male Age: 55 years and 2 months
Date of Onset: September

Date of Test: March

Period of time between onset and test: 6 months

Diagnosis: Left Hemiplegia

Percentile Equivalents for Accuracy and Time Scores

TEST ACCURACY % TIME %
SCORE SCORE

FORM 11 2,8* 87 100*
Ml 13 2,6* 58 57
P-w 7 10,5* 218 64
PC 80 53" 463 a5*
F-G 50 26" 970 100*
AR 11 1 366 100%
D-L 8 I 1109 100*
SR 34 10,5* 410 100*
PIS 3 2,0%

BC! 7 5,0* 155 100"
BC Il 1 2,0* 174 95*
sCl 9 10,5* 17 100*
scll 5 20" 13 98"
DC 5 2,0¢ 199 100*
coL 10 2* 119 100*

* Below cut off score

Results

FORM The one mistake that was made by the patient on this test was in the
bottom left hand corner.

VML Problems experienced were with direction of lines and angles. On only two
of the VMI designs did left visual neglect influence {he results of the test.

P-\v All choices that were located on the right side of the page were correct. It
seemed therefore that failure could be related to visuat neglect.

PC Failure was linked to visual neglect.

F-G Failures were not linked to field neglect in this instance - correct respanses

were located on both sides of the visual field. However, the patient did not
remember which choices he had already made.
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AR

D-L

SR
PIS

Construction

COL

Summary

There was no pattern of failure within the left visual field, failures occurred
on both sides of the muiltiple choice sheet as well as with both left and
right choices of test card. Patient attempted to turn cards around to make
them match. Failure here linked to the directional problems seen in the
VML

The patient neglected the left side of ten out of the sixteen designs.
Drawings were done in a fragmented way, no line followed through i.e. he
could not plan or follow the line ail the way through to its proper location.
The patient had difficulty in understanding what to do.

The patient found the concept of rotation in the mind very difficult.

The patient did not get thet number of blocks and sticks correct particularly
in the construction executed from a card, The direction of the sticks and

cubes were also incorrect and the constructions were slightly rotated.

All the mistakes that were made occurred on the left side of the multiple
choice plate.

This patient failed all the tests. He had a neglect of his left visual field which influenced
the results on several of the tests. He had problems with all space perception in
particular directionality which influence all other space concepts. It was six months since
the onset of this patient's stroke and he was still severely handicapped as a result of his
perceptual problems.
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PATIENT 16

Sex: Female Age: 75 years and 9 months

Date of Onset: August

Date of Test: October

Period between onsst and test: 2 menths

Diagnosis : Left Hemiplegia
Percentile Equivalents for Accuracy and Time Scores

TEST ACCURACY % TIME %

SCORE SCORE

FORM 12 100 37 86*
VMI 10 5* 833 96+
P-W 5 20 a76 72
PC 44 7 922 os*
F-G 58 5* 833 96
AR 16 7 385 95
D-L 3 5* 967 57
SR 34 30 1001 100*
PIS 10 32

BC! 9 20 279 100*
BCH 8 50 285 92¢
SC 8 10* 347 100*
Sci 0 (0 383 99*
DC Untestable

CoL 13 io0* 78 80

* Below cut off score

Results

VM| Lines tended to be shaky and did not join up.

AR The patient said that he was unable to "see” three of the diagrams on the
multiple choice sheet. This did not mppsar to be left neglect - but visual
inattention.

D-L The lines were shaky and parts of the dzsig: were missing. This could be
due to left neglect as the missing part was always on the left. The patient
found the complex figure very difficult. The patient could not do the test at
all when the number of dots in the model and the example did not
correspond. This could be due to visual inatention. Severe spatial, co-
ordination and planning problems were also hoted, The patient seemed to
“shut of" sporadically.

PIS The patient was very slow, this was the main reason for the lower scores,

The patient did, however, obtain a score that was within normal limits for
this test.
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Construction Inco-crdination made all the construction tests attempted difficult, but the
patient did make some correct constructions. Most designs were done by
trial and error - she saw that it was not correct and tried to rectify it. The
patient was discharged before the Design Construction test could be
completed.

Summary

The mistakes made by the patient appeared to be due to left neglect, visual inattention
and inco-ordination affecting the right hand. However, problems in space perception
which involved motor action as well as poor figure-ground perception, were also noted.
The space perception problems were noted in the tests that evaluated directionality.
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PATIENT 17

Sex: Male Age: 64 years and 6 months
Date of Cnset: May

Date of Test: June

Period between onset and test: 1 month

Diagnosis: Left Hemiplegia

PERCENTILE EQUIVALENTY FOR ACCURACY AND TIME SCORES

TEST ACCURACY % TIME %
SCORE SCORE

FORM 12 84,2 52 95*
VMI 14 15,8 582 64
P-W 10 778 472 95*
PC 53 2141 551 96*
F-G 80 100 427 8g9*
AR 24 100 164 79
D-L 14 57,9 1027 90*
SR 40 100 494 100*
PIS 81 96

BCI 12 100 215 100*
BC 11 80 149 80"
SCI 8 10,0 195 100%
sCii 5 5* 165 98*
DC 9 26,3 259 100*
CoL 16 100 125 95*

* Below cut off score

Results

VM The patient drew very wavy lines, Work appeared to be careless, no
perceptual problem was obvious but lines did not link up accurately. It
seemed to be a co-ordination problem rather than apraxia as there were
no other signs of apraxia other than the wavy lines.

D-L Lines very "wavy". Seemed to be a problem of inco-ordination.

Construction Poor co-ordination led to slight inaccuracies in construction. Particularly ir:
the stick tasks as they were difficult to handle. This accounted for the poor
scare in the Stick Construction tests.

Summary
The problem seemed to be poor co-ordination, motor tasks scoreda more poorly tiar non-

motor tasks for this reason. In addition the time taken to complete the tests was beicw
normal,
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PATIENT 18

Sex: Male Age: 30 years and 6 months

Date of Onset: September

Date of Test: January

Period between anset and test: 4 months

Diagnosis: Left Hemiplegia
PERCENTILE EQUIVALENTS FOR ACCURACY AND TIME SCORES

TEST ACCURACY % TIME %

SCORE SCORE

FORM 12 97,6 51 100
VM 18 12,5% 966 96
pP-w 10 48,8 754 100*
PC 58 26,8 577 100*
F-G 75 6* 654 100*
AR 24 100 418 100*
D-L 13 14,6* 1421 100*
SR 40 100 699 100
PIS 56 20

BCI 12 100 139 o8+
BCIl 10 41,5 189 100*
SC} 12 100 148 100
SC 10 39 174 100*
DC 10 22 295 100*
coL 15 61 207 100"

* Below cut off scare

Results

VMI The faults that the patient made were subtle. The patient concentrated
hard to try to get the end product accurate.

F-G in this test the patient scored pocrly due to possible visual inattention.

D-L The patient made some careless mistakes like leaving out bits of a design.
This could be due to visual inattention,

SR As in the above tests, the patient was very slow, checked and rechecked
his work. This could be due to problems with visual attention or a poor
perceptual memory.

Summary

The patient's problems seemed to be due to visual inattention. This was demonstrated
most clearly on the F-G test and the two drawing tests. Speed of performance was very
slow. The patient did not seem to have perceptual problems
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PATIENT 19

Sex: Female Age: 67 years and 10 months

Date of Onset: August

Date of Test: September

Period between onset and test: 1 month

Diagnosis: Medical examination queried right middle cerebra! artery

infarct causing a left hemiparesis

PERCENTILE EQUIVALENTS FOR ACCURACY AND TIME SCORES

TEST ACCURACY | % TIME % |
SCORE SCORE
FORM "2 84,2 37 o0*
VM i8 52,6 597 64
P-W 6 16,7 289 73
PC 56 46 304 24
F.G 75 21,1 288 58
Ar 24 100 136 64
D-L 12 15,8 592 33
SR 38 526 233 36,8
PIS 4 57
BC| 12 100 117 89,5"
BC I 12 100 131 80
SC| 12 100 104 84,2
SCl 1 70,8 101 69
nC 10 474 169 85*
coL 16 100 59 79

* Beluw cut off score

Resuts

VMI The few mistakes made by the patient were subtle - no specific problem
was discernible.

P-W Random mistakes were made with no pattern emerging.

D-L The mis\ .es that were made were not due to a specific problem.

Summary

This patient seerned -5 have no V-P-M problems as all the scores fell within the normal
range.
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PATIENT 20

Sex: Female Age: 69 years and o months
Date of Onset; June

Date of Test: September

Period betwesn onset and test: 3 months

Diagnosis: Left hemiplegia

PERCENTILE F.QUIVALENTS FOR ACCURACY AND TIME SCORES

TEST ACCURACY % TIME %
SCORE SCORE
FORM 12 84,2 26 52,6
VMI 17 3638 870 85*
P-W 8 72,2 288 74
PC 57 52,5 527 ot
F-G 77 52,8 328 64
AR 22 316 154 75
D-L 11 13* 793 80
SR 40 100 314 79
PIS 8 12*
BCI 11 100 120 91*
BC Il 1 70 124 B 79
SCt 1 36,8 126 90*
Sl 8 26,3 151 a5+
DC 6 12+ 268 100*
CcoL 16 100 35 16
* Below cut off score
Results
VM! Mistakes that were made were not due to inacurate perception of the
design but due to an inability to drawt the direction of the lines correctly.
She was aware of her mistakes and redrew lines to try to get the angle
correct. However, the test score was stilf within normat limits.
D-L There were no problems on this test until the section where estimates of
distance and space visualisation were needed.
PisS The patient had difficulty in rotating the designs in her mind - said that she

could not do it, consequently she got side tracked by meaningless
differences such as the thickness of a line.

Construction Mistakes that weire made were due to an inability to position pieces in
space correctly.
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Summary

Analysis of the mistakes made on each test seemed to indicate that the problems that
the patient had with the VMI, Dot-Line, and PIS tests were in the area of space
visualisation. There may also have been a slight dyspraxia.
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PATIENT 21

Sex: Male Age: 68 years and 2 months

Date of Onset: March

Date of Test: August

Period between onset and test: 5 months

Diagnosis: Left hemiparesis
PERCENTILE EQUIVALENTS FOR ACCURACY AND TIME SCORES

ACCURACY % TIME %

SCORE SCORE
FORM 11 15,8 49 95*
VML 11 5,3 890 90+
P-W 5 14 * 412 90*
PC 35 5* 1007 100*
F-G 54 5* 1262 100*
AR 8 0 405 100*
D-L 5 5 2129 100*
SR 14 o* 985 100
PIS Untestable
BCI 7 5* 176 26"
BC I 4 10,5 270 85
sC| 8 10* 195 100*
scli 2 5 221 100*
DC 1 5* 222 100*
coL 12 15,8 93 90

* Below cut off score

Results

FORM The one mistake that was made was in the left column.

VMI The patient demonstrated severe directional problems e.g. angles on
designs were distorted. There were also gross spatial relationship
problems.

P-W The patient experienced a great deal of difficulty but the mistakes made
did not seem to be due to a left neglect as they were scattered equally
among the three alternatives.

PC The patient also had difficulty with this task. The form constancy items

were impossible for the patient to do.

F-G The mistakes that were made with the ilems containing familiar symbols

i.e. letters, numbers and words had as many mistakes as the meaningless
items. The problem appeared to be one of difficulty in holding the item in
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AR

SR

PIS

BCI
BC Il

SC|

SCH

DC

CoL

Summary

the mind while a search was carried out to find the correct match. In
addition he could not remember which item had already been located.

Many mistakes were made but these could not be contributed to left
neglect as mistakes occurred in all rows and both sides. The problem,
however could be one of visual inattention.

Problems with the direction of lines were noted. Parts were also missing,
and there was loss of gestait. The mistakes made were not due to left
neglect as mistakes were made on hoth sides of the visual field. The
patient constantly referred back to the mode/ and could not manage at all
when the dots on the model did not correspond in number to those in the
test. The problem was not one of left visual neglect but of spatial
relationship and space visualisation.

The patient had a great deal of difficulty with this test, failure was not due
to neglecting the left visual field but was one of spatial relationships.

The patient found this test impossible. This was to be expected in view of
severe difficulties experienced on simpler tests.

The construction was untidy with pcor relationship of blocks to each other.

The ability to visualise the number of blocks in the design affected his
performance.

The relationship of sticks to each other was incorrect.

The number of sticks was correct, but there were poor relationships
among the sticks constituting the design. The patient left out sticks and
placed the remainder with poor relationships to each other.

There were extremely poor relatioriships between design pieces and both
position in space and space relationships problems were seen.

All the mistakes that were made were in the left two columns.

This patient appeared to have problems in all spheres of visual-perceptual-motor function.
Ability to perceive the position in space and the relationship between objects as well as
visualising these relationships was severely impaired. This affected his motor activity.
However, his motor performance did not show features of apraxia. He also had problems
of perceptual constancy and figure-ground perception.
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PATIENT 22

Sex: Female Age: 50 years and 3 months

Date of Onset: January

Date of Test: August

Period between onset and test; 7 months

Diagnosis: Right middle cerebral artery clipped when an aneurism

was discovered, This left the patient with a left hemiplegia
and expressive dysphasia. A CAT scan showed brain
atrophy of right frontal and temporal lobes.

PERCENTILE EQUIVALENTS FOR ACGURACY AND TIME SCORES

TEST ACCURACY % TIME SCORE %
SCORE

FORM 12 94,4 45 100*
VMl 13 2* 470 48
P-w 7 10,5* 387 100*
PC 45 2* 381 80*
F-G 70 7 654 100*
AR 16 2* 563 100*
D-L 9 ™ 724 95*
SR 32 10* 679 100*
PIS 8 2*

BC| 6 5* 151 100*
BCIl 4 2,6% 147 95*
SCI 9 10,5* 142 100
SCHi 3 2 190 98*
el 2 2 238 100*
CoL 16 100 90 98*

* Below cut off score

Results

VM Severe problems with planning the direction of the lines resulted in the
angles being incorrectly executed. However the score was within the range
considered normal.

AR The patient had difficulty with this test, this would correspond to the
difficuity that she experienced with directional concepts on the VM! and the
Dot-Line tests.

D-L The patient fragmented the designs, therefore lost track of where she was

and completed the design incorrectly. This applied particularly to the
section of the test where the dots in the model and the dots in the test did
not cotrespond. She seemed to have a particular problem with distances.
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SR She chose the reversed design, however all letters and words were
correct.

Summary

This patient showed directional problems in the drawing tests (VMI, D-L) as well as in
tests that had no motor component (AR). Space relations, position in space and space
visualisation were also a prablem. Scores in construction tasks where visualisation was
necessary were slightly lower than other construction tests.

It seemed therefore that the patient’s problems were directionality, spatial relationships,
space visualisation and figure-ground perception. There was however a difference in the
manifestation of these problems between drawing tasks and construction tasks, the
construction tasks being easier for the patient to execute.
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PATIENT 23

Sex: Male Age: 33 years and o months
Date of Onset: March

Date of Test: July

Period between onset and test: 3 months

Diagnosis: Left hemiplegia, after insertion of a pacemaker.

PERCENTILE EQUIVALENTS FOR ACCURACY AND TIME SCORES

TEST | ACCURACY | % P | %
SCORE SCOR:E
FORM 12 976 22 87,8*
VMl 17 10 864 94*
P-W 10 48,8 240 91+
pC 57 24,4 550 100
F-G 75 8,0* 609 100*
AR 23 43,9 187 100*
D-L 13 14,6* 1298 100*
SR 40 100 377 100
PIS 49 18
BC| 12 100 172 100*
BCH 9 17,1 135 og*
SG1 12 100 119 98
scll 11 63,4 115 100*
DC 11 53,5 285 100*
coL 10 ™ 29 58,5
Below cut off score
Results
VMI Difficulty was seen in planning diagonals. The desigrns drawn were very
small and there seemed to be a problem with transposition.
D-L Demonstrated a problem with transposition.
PIS The patient said that he found this test difficult, however performance was
on the lower edge of normality.
CoL Failure not due to left neglect but one of difficulty in distinguishing colour
hue.
Summary

Problems experienced by this patient were not easy o diagnose. A possible drawing
apraxia seemed to exist along with a figure- ground problem.
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PATIENT 24

Sex: Male Age, 43 years and 8 months
Date of Onset: February

Date of Test: February

Period between onset and test: 2 weeks

Diagnosis: Left hemiplegic

PERCENTILE EQUIVALENTS FOR ACCURACY AND TiMiE SCORES

TEST ACCURACY % TIME %
SCORE SCORE
FORM 12 97,4 43 100*
VMI 18 21,1 693 69
P-wW 10 65,8 333 a5+
PC 62 84,2 406 o0*
F-G 78 36,8 710 100*
AR 24 100 116 90*
D-L 16 100 746 98
SR 40 100 350 100*
PIS 27 9,0%
BCI 12 100 123 gg*
BC Il 10 55,3 107 85
sCl 10 13.2* 121 100*
Sci 10 447 127 95*
DC 12 100 164 g3*
col {15 579 62 85
Below cut off score

Summary

This patient had no problems with visual-perceptual-motar function apart from the
dnicutty seen on the PIS test and thus with space visualisation. The low score in the
Stick Construction | test was attributed to test fatigue. The vatient was physically weak
and slow in executing most tests.
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PATIENT 25

Sex: Female Age: 72 years and 6 months
Date of Onset: February
Date of Test: February
Period between test and onset: 2 weeks
Diagnosis: Left hemiplegic
PERCENTILE EQUIVALENTS FOR ACCURACY AND TIME SCORES
TEST ACCURACY | % TIME %
SCORE SCORE
FORM 12 100 75 45,5
VM 8 5* 570 46
P-W 8 50 382 ag
coL 11 4 92 8g*
* Below cut off score
Summary

Testing was ciscontinued due to the fact that the patient appeared to be confused at
times. She was orientated for person, place and time when testing began, but this
fluctuated. The patient’s concentration was extremely poor, it took 4 sessions to
complete 4 tests. She was :lso hyper-distractible.

This patient's problems demonstrated that testig shoutd anly begin when the patient's
condition is well stabilised. it has been suggested that the Form Matching test be used as
an indicator of the patients ability to undergo testing. However, in this case the Form
Matching test was not an accurate guide to the patient's mental state as she succeeded

on this test but was unable to complete the other tests in the battery.
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PATIENT 26

Sex: Female Age: 70 years and 6 months

Date of Onset: June

Date of Test: July

Period between onset and test: 3 weeks

Diagnosis: Left hemiplegic

Summary

This patient was untestable. On the first two tests she stated that she could not see and
felt ill. Unfortunately she was discharged before her condition enabled testing to be
resumed.

Although no results were obtained for analysis, patient number twenty-six was included in
the sample to demonstrate the importance of a stable physical condition as a pre-
requisite to perceptual testing.
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PATIENT 27

Sex: Male Age: 75 years and 10 months

Date of Onset: August

Date of Test: September

Period between onset and test: 1 month

Diagnosis: Left hemiparesis

PERCENTILE EQUIVALENTS FOR ACCURACY AND TIME SCORES
TEST ACCURACY % TIME %
SCORE ! SCORE

FORM 6 o 297 100*
VMl 10 5* 1180 80
P-w 4 10* 691 100
PC 6 discont o* 151 Dis
F-G 6 dicont o* 462 Dis
AR Untestable

D-L 1 discont 0* 338 Dis
SR -5 0* 1080 100*
PIS Untestable

BCI 4 o 379 100*
BC If 2 5 380 08*
scl 6 5* 501 92+
scll 0 0* 282 100*
bC Untestable

coL 8 10* 370 100*

* Below cut off score

Restlts

Form All the mistakes were on the left two columns of the multiple choice sheet.

VMI The patient waved his arm over the model - a sign of apraxia and needed
to be reminded to draw his own design. He had difficulty in holding the
pencil - did not seem to know how to. He needed constant reminders to
complete the left design.

P-W The patient found the concept very difficult to visualise. He ke.* putting his
mark on the model not on his choice. Needed constant reminders to do the
task correctly.

AR The ptient was unable to do this test due to L neglect.

F-G In executing this test it was apparent that the left neglect came into play

when the patient tried to focus his attention (left inattention syndrome).
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D-L The patient could not translate what he saw into appropriate action. He
could not get his hand onto the appropriate dot to begin thus
demonstrating an apraxia. Testing discontinued as patient was frustrated
by his inability to carry out the task.

COL All mistakes made were on left side of multiple choice test.

Summary

It appeared that this patient had severe visual-perceptual-motor problems. The following
being manifested

1. Severe visual neglect and visual inattention which affected his performance on
tests such as the Figure-Ground, Perceptual Constancy, Form and Colour
Matching tests

2. Problems were experienced in all spheres of space perception.

3. The patient was apraxic which effected his drawing ability and his constructional
ability.

4, He was dependant in activities of daily living in spite of good physical recovery.
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Patient 28

Sex: Female Age: 75 years 0 months

Date of onset : March

Date of test April

Period between onset and test: 1 month

Diagnosis: Large intra-cerebral haemorrhage in the parietal occipital

area with extensions into the posterior horn of lateral
ventricle and extending into the right occipital area - territory
of the post-cerebral artery.

PERCENTILE EQUIVALENTS FOR ACCURACY AND TIME SCORES

TEST ACCURACY % TIME %
SCORE SCORE

FORM 0

VMI 2 Dis

P-W Untestable

PC Untestable

F-G Untestable

AR Untestable

D-L Untestable

SR Untestable

PIS Untestable

BCI Untestable

BC I} Untestable

sCl Untestable

scll Untestable

be Untestable

coL 7 10* 191 100

* Below cut off score

Summary

The ability of this patient to execute the test was very poor and on all tests, except the
Colour Matching test the patient was found to be untestable or testing had to be
discontinued. As the results were felt to be totally unreliable they were not included in the
analysis of patients' data or the comparison between patients and normal subjects.

In view of the massive infarct, this patient's test results were not surprising, although her
motor stage was at stage 5 of Brunnstrom stages of recovery she was wheelchair bound
and dependant in all forms of self care due to her visual-perceptual-motor problems. She
was discharged to nursing care at an early stage in the recovery process.
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Patient 28

Sex: Male Age: 61 years and 9 months
Date of onset: July

Date of test: July

Period between onset and test: 3 weeks

Diagnosis: L.eft Hemiplegia

PERCENTILE EQUIVALENTS FOR ACCURACY AND TIME SCORES

TEST ACCURACY | % TIME %
SCORE SCORE

FORM 12 84,2 38

Ml 22 100 720 80

PW 1 100 599 g5*

PC 51 17* 698 100*

F-G 80 100 417 90*

AR 17 15 449

D-L 16 84,2 1126

SR Discharged

Pis 78 86

BCI Discharged

BC I Discharged

SCI Discharged

SCll Discharged

DC Discharged

coL 15 89,5 194 100*

* Below cut off score

Summary

This patient did not have a perceptual problem although the time taken to complete the
tests was longer than for the normat group. As the patient was apparently functioning
well he was dischargad prior to the completion of the tests.
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Patient 30

Sex: Male Age: 58 years and 6 months
Date of onset: June

Date of test: July

Period between onset and testing: 1 month

Diagnosis: Left Hemiplegia

PERCENTILE EQUIVALENTS FOR ACCURACY AND TIME SCORES

TEST ACCURACY | % TIME %
SCORE SCORE

FORM 12 97,4 26 76

VMI 19 23,7 589 63

PW 10 65,8 208 50
PC Discharged

F-G 73 7.9* 468 96~
AR Discharged

D-L 11 7.9* 802 ag*
SR Discharged

PIS Discharged

BCI Discharged

BCII Discharged

SCi Discharged

SCHl Discharged

DC Discharged

coL 14 237 68 85

* Below cut off score

Summary
The patient was discharged before a complete assessment was carried out, it was

therefore difficult to judge whether failure an the Dot-Line test and Figure Ground test
were due to problems or fatigue on the day of testing.
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Patiant 31

Sea. Female Age: 72 years and 0 months

Date of onset: April

Date of test: May

Period between onset and testing: 1 month

Diagnosis: Haemorrhage in capsule of right basal ganglia Right middle

cerebral artery.

PERCENTILE EQUIVALENTS FOR ACCURACY AND TIME SCORES

TEST ACCURACY % TIME %
SCORE % SCORE

FORM 12 100 133 10(;‘_

VMI 14 21 1179 80

PwW 5 20 559 97*

PC Discharged

F-G Discharged

AR Discharged

D-L 9 25 1743 95*

SR 38 70 960 100*

PIS Discharged

BCI Discharged

BC I Discharged

SC1 Discharged

SCl Discharged

DC Discharged

coL 16 100 205 100*

* Below cut off score

Sumtnary
The smail number of tests executed did not allow a full evaluation, however no problems

were found in those aspects tested, only an increase in the time taken to complete the
fests,
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Patient 32

Sex: Female Age: 61 years and 8 months
Date of unset: July

Date of test:: September

Period between onset and testing: 2 months

Diagnosis: Left Hemiplegia

PERCENTILE EQUIVALENTS FOR ACCURACY AND TIME SCORES

TEST ACCURACY % TIME %
SCORE

FORM 11 15,8 38 94,77"

vMI 15 19 526 53

PW 7 33,3 268 68

PC 55 42,1 511 79

F-G 74 15,8 513 90*

AR Discharged

D-L 1 14 780 78,9

SR 38 52,6 314 79

PIS Discharged

BCI Discharged

BCII Discharged

gC| Discharged

SCll Discharged |

DC Discharged

coL 16 100 90 90*

* Below cut off score

Summary

It did not appear that this patient suffered from any V-P-M problems. In some instances,
though, the time taken to complete the tests was abnormally long.
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Patient 33
Sex: Female Age. 34 years and 2 months
Date of onset: September
Date of test: January
Period between onset and testing: 4 months
Diagnosis: L Front Parietal Bleed with involvement of L. capsule
PERCENTILE EQUIVALENTS FOR ACCURACY AND TIME SCORES
TEST ACCURACY % TIME SCORE %
SCORE
FORM 12 97,6 29 100
wMmI 17 10" 365 40
PW 8 195 327 100*
PC 44 2,0 604 100"
F-G 63 40 941 100*
AR Discharged
D-L 11 4,0 847 100*
SR Discharged
PIS
BCI Discharged
BC Il Discharged
8C! Discharged
—S—C 1] Discharged
DC Discharged
coL 16 100 72 98*
* Below cut off score
Summary

it was difficult to make a definitive diagnosis from these results although the patient
appeared to have problems with perceptual constancy and figure-ground perception as
well as with both drawing tests which indicated a spatial problem.
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APPENDIX 4

SUNMMARY OF HEMISPHERIC DYSFUNCTION

LEFT RIGHT
1. Language and Arithmetic
Verbal . Visuo-spatial
a) Problem with coding data into a) Problems with manipulating and
verbal symbols which the storing information as visual or
hemisphere manipulates and spatial or non-verbal sounds.

stores as verbal concepts. The
formation of verbal concepts
involves the breakdown of percepts
into meaningful elements (analysis)
the search for similarities in
meaning (conceptual abstraction)
the labelling of similar elements
(coding) and the categorisation of
coded elements for storage.

b) Lesions give rise to: b) - Impaired reading as a resuilt of
- reading problems which stem impaired object perception, figure/
from deficits of visual recognition, ground and spatial problems.

organisation and scanning -
occipital lobes.

- Comprehension deficit - parietal
fobe.

- Auditory memory - frontal [obe. -

- Aphasia.

¢) Writing defects result from inability c) Writing defects arise from an
to recall the visual image of the apraxia, as well as space and form
required symhol - Agraphia, defects.

d) Calcuiation effacted if it involves d)  Acalculia - disability a3 a result of
verbal material. Inability to do the spatial ordering of the
mental arithmetic. numbers,

-CCLV -



a)

LEFT RIGHT
Apraxia
Constructional apraxia is bilateral a) - Constructional apraxia seen in

but appears in different forms:
Programming and execution of
movement is disturbed. Drawings

become simplified.

Ideomotor - patients perform poorly b)
to command and imitation but

improve with use of actual object.

Ideational apraxia. Sometimes
there is the inability to perform a
sequence of movements using a

real object,

visual spatial defects, poor
orientation to diagonality,
fragmentation of drawings.
Constructional apraxia occurs
almost twice as frequently in right
sided lesions in conjunction with
vestibular and occulomotor

disorders.

Dressing apraxia.

Processing / Organising

Processing is conceptual in nature
- e.g. apples and oranges are alike

because they are fruit.

Gerstmann's Syndrome - acalculia, 7.
agraphia, finger agnosia, left-right
spatial disarientation.

-CCLVI-

Processing is done on basis of
structural organisation - e.g. apples
and oranges are alike because

they are round.

Left sided field neglect seen in:

- double-tactile stimuli. Patient will
ignore stimulus on left.

- ignoring left side of body -
hemisomatagnosia.

- denial of left sided hemiplegia -

anosagnosia.




LEFT RIGHT
8. Left-right disorientation. Confusion 8.  Inability to recognise faces
as to meaning of left and right on (prosapagnosia).
ones own body (in association with
aphasia) may invoke & somato-

sensory defect.

9. Space Perception
Impairment of topographical or

spatial thought.
Loss of perspective.

Order of completing task disturbed. Loss of spatial relationships
between parts.

Poverty of detall. Fragmentation.
Presence of unwanted details.
Rotation of figures.

Analyses spatial and other Constructs perceptual wholes from

information. fragmented or incomplete sensory
data. Synthesising activity is also
seen in depth perception,
perspective and perceptual
constancy.

10. Amusia.
11. Body Image disturbance

12. Part-Whole relations

13. Emotional Problems

a) Patients report depression more a) Patients are euphoric more
aften. often.

b) Show anxiety as well as b) Tend to deny or make light of
catastrophic reactions following their disability. Less likely to be
head injury. Patient over- aware of mistakes and less
sensitive to impairments and likely to be dissatisfied with
has a tendency to exaggerate themselves., They may

- CCLVII -



his disabilities. He is however
able to compensate and make
satisfactory adjustments to his
disability.

- CcLvill -

therefore appear to be free of
emotional disturbance,
however, their diminishad
appreciation for defective
performance may result in
childlike behaviour (pg. 58
Lezak). Fewer right lesions
become depressed. These
patients set unrealistic goals for
themselves, they would then
become depressed as a result
of this, Their diminished
capacity for self awareness
diminishes their sensitivity to
others, they therefore become
difficult to live with. Thus
depression in right sided
lesions takes longer to develop
as it is a reaction to secondary
consequences rather than
immediately perceived
disabilities. However when it
does develop it is more chronic,
more debilitating and more

resistive to intervention.
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A Review of Apraxia
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Constructional, ideomotor and ideational apraxia are described in order to demonstrate their distinguishing
characteristics. Tests were constructed to be able to distinguish between constructional apraxia and spatial
problems in patients suffering from a CVA. The results of evaiuating 15 right hemisphere CVA patients on
the tests were analysed to determine the patient’s problem, The test scores and test taking behaviour of two
patients are presented to demonstrate that the difference between constructional apraxia and spatial
problems cannot be diagnosed through test scores alone, Further, some of the effects of apraxia on the

everyday function of the patient is described.

DEFINITION .

Before one cun discuss apraxia, one needs to have a

working definition. Apraxia, therefore, in the context of this

iper, may be described as ‘an impairment of the ability to
catry out purposeful movement by an individunl who has
normal primary mator skills, that is, strength, reflexes and
coordination, and has no marked sensory or intelleciual
disturbances”,!

HISTORY

The term apraxia was first used by Steinthal in 1871, butitls
Licpman who received the credit for describing apraxia as 2
clinical entity, Much discussion about the nature of apmxm
has taken place between that time and today, However, major
contributions to the classification of the different types of
npmxu were made hy Pick in ]905 who introduced the

and i ! apraxia, and
Kleist who in 1912 was the first one to refer to the
phcnomcnnn of a constructional apraxia, He initially urcrrcd
to it as opnc apraxia but the terminology was changed in
conjunction with Strauss in 1934, More recently, workers
such as Zangwill in 1944, De Ajun'\gucrra in 1960 and Hecden
in 1960 have added to the understanding of

perceptual one in which the visual and spatial information that
is necessury for the cognitive process is provided, A spatial
component is, therefore, an essent..] basic puart of any
movement pattern, De A]ur- uguerra and Tissot® have descri-
bed the developmeat of praxias or matar engrams ta be based
on the Piagetian concept of the development of a space
structure and have linked types of apraxia to each of the
developmental levels.

Before examining the different types of apraxia it may bu
helpful to examine, in simplificd form, the neurological basis
of praxias,

[t appeurs that it is the left parictal lobe that stores motor
engrams for the cumrol of all purposeful, skilled movement.
When a movement is to be perforined, impulses are generated
in the parietal lobe and travel to the premotor cortex on the
left and thence to the motor cortex, Impulses generaied in this
way activate the right side of the body; therefore, for skilled
movement patterns ta take place on the left side of the body,
impulses must cross from the left premotor cortex ta the righe
premotor cortex via the corpus callosum.

Movements can be initiated in several ways, for example,
by commands (that is, through the medium of languzge) or by
or they can be self-initiated.

constructional apraxia,

Over the  years, many types of apraxia have been described,
‘or ple, Luria has d the vnrut-cs of frontal,
kinaesthetic, d)'n:\mu: and optic spatial apraxia,® and Hechen
has duscnbcd mclokmeuc. unilateral imb and buccofacial
a . 3,! However, on reviewing the literature it seemed that
|dw.nmor. ideational and constructional apraxia mcurpnral:d
all the symptoms that are compalible with the definition
already given, In contrast, the others are distinguished by the
difficulty of dr 7 the limits between them and primary
motor, sensory o. psychomotor defects and by their sequen-
tial character or unilaleral aspect.

Should a command or instruction be given Yo perform a
certain series of movements, such as ‘catch the ball’, the
auditory stimuli are first interpreted in the secondary auditory
cortex.

This nrea is copnecied 1o the premotor cortex via the
parietal lobe where the relevant motor patlerns are generated
according to the verbal instructions given. Because the
language centre and the motor planning centre are both
located on the left side of the brain, it is conceivable that both
defects will be seen together. Many apraxic patients are also
aphasic and in this instance the language dxsordcr is ofien
difficult to dlsungulsh from the apraxic disorder," Even when

it

The basis of \mdcrslnndmg apraxia is the g of
the concept of praxis, Praxias are movement mmbmnlmns
N

] is 1, that is, il is done in a fesponse
fo thinking, this route is vital because thinking is done in
thus the pathway for planned motor action is

that are These once
learned, bccomc auvtomatic and the p:mcrns are laid down as
motor engrams in the brain. A simple example of a praxis is
lr.nrnmg to catch a ball, that is, holding out one's arms in
supmnnon rather than reﬂcxly holding them over the face as
protection, The laying down and reuse of motor cngzams is
essential to the occupational therapy process in which both
old and new skills are used.

A movement combination js, of necessity, spatial in
character, that is, the li.ab moves through space. A movenient
sequence, therefore, has two components, ‘The first is a
decision-making component or cagnitive component, which is
that part of the process which decides on the sequence of the
action and, therefore, the muscles which need to be involved
to execute the movement. The second caiaponent is a

- CCLX -

disturbed.

However, should a movement be initiated through imita-
tion, that is, initiated through a visual stimulus, 2 different
route is utilized, This time the stimulus is generated in the
visual cartex from where it is sclayed vii the left purictal Jobe
to the premator censte. Should the visual stimulus have spatial
connotutions, the whole process becomes more complicated
because the stimulus must be interpreted on the right side of
the brain before crossing o the left premotor cortex. Thus
lesions of the right side of the brain may affect the spatial
component of movement,

Lesions of the left parietal area also cause some disturb.
ances in the spatial osdering of movement but, because this is
the nondominant hemisphere for spatial funcuon. these
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disturbances are not as marked as when the lesion is on the
right side. Performance is qualitatively impaired depending
upon the hemisphere involved,

Warringion® compared the drawings of patients with left
sided and right-sided lesions, Those with left-sided lasions
tended to simplify drawings while those with right-sided
lesions had problems with the proportion, articulation and
spatial relationships of the drawings.

This is a simplistic view of the neuroanatomical basis of
apraxiit, but it seeves to help us understand the mechanism
behind the various types,

TYPES OF APRAXIA

Ideational apraxia

ldeational apraxia is defined as the inability to perform a
sequence of mavements using a real object (Solet J, unpub-
lished observations). Patients with ideational apraxia are also
unable to perform correct moter patterns in response (o
lany * In addition, ideational apraxia hus been deseribed
as the inubility to put the clements of u sequence of
mo gether in the ired order, although the
individual elements can be executed correctly,

The most well known example of this is the patient who can

ta match but cannot take the next step of putting the

match to the candle, Tt is therefore a disturbance of the basic
ability to manipulate objects in a required sequence.

Thus, ideational apraxia is a defect in Piaget's first stage of
developing a space structure, that is, in the manipulation of
objects,

Idcomotor apraxia
Ideomotor apraxia is defined as the impai of

According to Critchley,* Mayer-Gross specified that con-
structional apraxia invelved the activity space within the
sphere of the hands and fing+rs and appears to involve a
difficelty in changing the hand from being a component of
personal space into a tool manipulated within the extraperso-
nal space.

Critchley® has enumerated tie types of difficulty that may
be seen in drawing and construction tasks in apraxic patients,
such as the following:

1. ‘The capy may be smaller than the original

2. Lines drawn by the patient may be tremulous or wavy

3. There may be errors of articulation

4, The patient superimposes his copy on the made! or very
close to the madel

5. Directional changes may be seen in the lines and there may
be reversals

6. There may te perseveration,

Apraxi hus, therefore, become a very complex syndrome
to define and circumscribe, It was Dejarine who pointed out in
1914 that it was casfer to say what an apraxia is not than to say
what it is,

TESTS OF APRAXIA

For the testing of constructional apraxia, there are a variely
of copy forms und canstruction-type tests available, such as
Benton's three-dimensional constructiona! praxis test,” Rey's
complex figure test,* and the three-dimensionsl copying and
cube coBying and rightleft copy shapes of the Rivermead test
battery.” All have some normative data for ages from 16 to 69
years, However, none of these tests distinguish between the
various age groups between 16 and 69,

Lezak,® Luria® and Critchley® describe free drawing tests
such as draw-a-daisy, clock and sun. These are none

fardioed  al

Y
or expressive gestures and/or the utilization of ain object in its
absence (Solet J, unpublished observations), This defect In
the space structure centred on one’s own body (the second
stage of Piaget's development of a space structure) is
demonstrated in symbolic gestures such as waving goodbye
and making the sign of the cross,

Hecen' suggests that there is u progressive difficulty for
the person who has un ideomotor apraxin, from expressive
gestures with more or less symbolic value, for example,
waving goodbye, to that of making gestures which are
meaningless, such as positions of the hand and body. This
type of apraxia is usually not seen in spontaneous activity;
therefore, it is looked for in speciul tests of verbal command or

itation.

The performance of a patient with ideomotor apraxia
typically improves when he uses an object, because the use of
an object limita the number of potential movements that he
cin perform as well as providing additional sensory input,

Tdeomotor npraxin hus also been described as the inability
1o carry out individual elements of a sequence of acts while
being able to carry out the whole sequence carrectly, The
level of ideation necessary for the sequence is, therefore,
preserved.}

Constructional apraxia

Constructional apraxia refers to any type of performance in
which pasts are put together or articulated to form a single
entily or object, Thus it implics an erganizing activity in which
spatial relations among the companent parts must be accus
rtely perecived if these pants are to be eynfhesized Into the
desired unity,

Construction-.} apraxia is, therefore, defined as a disorder of
formative activities in which the spatial part of the task is
disturhed, Critchley® suys that patients with constructional
apraxia will have some type of defective orientation in space,

, although Lezak® does provide a scoring scale
for drawing a bicycle,

The Solet test of apraxiu is an extensive test for ideomotor
and ideational apraxia drawn up by an occupational thetapist,
Scoring criteria are presented to help in the determination of
dysfunction (Solet J, unpublished observations®),

THESTUDY

fn view of the fact that Schilder stated that apraxia can be
due to u fault in the transposition of the conception of space 10
manual activity without the conception of space being in itself
disordered (Critchley®) and thut no existing test battery
evaluaies this concept, the author felt it to be important to
construet & test whereby visualsoatial nroblems could be
evaluated through construction and drawing tasks as well as
through matching-type tasks which evaluate spatial function
without motor output. The test constructed, thesefore, inclu-
des block, stick and design canstruction tasks as well as a dot-
to-dot test and a ‘copy form' test, The copy form test is
Beery's test of visual motor integration.” Two motor frec
tests, that is, 2 spatial relations test and position in space test,
are also included," These tests are described in detail
elsewhere.!!

These tests were administered to a group of 118 normal
individuals hetween the ages of 20 and 79 years in order to
verify if age-related changes took ‘)ln:c a5 enumerated by
Farver and Farver ¥ and Cristarelln,”

For cach of the subtests, the mean and standard deviation
were calculated for each 10-year age category, It is notewor-
Ihy that the menn neeminey score deersused with age, while
the rime taken to eomplete the test increased with sge (see
Table 1).

The differences between the age groups are reported
clsewhere,” However, in most instances there was a marked
drop off in function ut approximately 60 years of age as can be
seen in Tuble 2 for constructional-ygpe tasks und Table 3 for

adefect which may not emerge until & motor task is attemp
within u visual sphese, Constructionsl apruxia corresponds to
adefect in Pinget's third stage of developing a space structure,
that is, of objective BEuclidean space.

- COLXI -

*A copy of the Solet test is available from Jo Solel, §
Channing Roud, Newton Centre, Muss, 0215A, USA, or from
the author,

(&4



224

BRITISH JOURNAL OF QCCUPATIONAL THERAPY, JULY 1981, 5X7)

Table 1. Mean scores and standerd devlution (SD) for construction knd mutor frec tests

Age categories
2029 30.39 40-49 50-59 H-69 70-79

Test Mean D Mean sD Mean sD Mean SD Mean sD Mean sD
Beery 207 2.9 20.3 2.5 20.9 24 20.7 2.0 184 31 16.9 2.8
Dot-line 143 16 14.8 o8 u.8 1.7 143 34 133 2.4 13 2.8
Spatial relations 382 20| 381 29| 382 22| 385 24 385 1.9 | 355 4.8
fosition in space 7.2 283 714 4.6 | 652 18.5 642 | 221 40.9 | 226 | 259 | 252
Blocks combined 2.3 2.4 21.8 22 207 22 215 2.2 208 32 19.2 3.6
Sticks combined b 1.4 2.6 14 2.0 24 216 2.0 20.8 32 203 32
Designs 109 1.2 nt 1.0 1.3 0.9 10.7 1.6 9.8 25 8.6 29

Table 2, People with a score less than or equsl ta the Indlcated cutpolnt value In the varfous age categories — constructional-type tests

Score Apge categories
Test Culpoint Maximum 20-29 30.39 4049 50-59 60-69 70.79 P
Deery 9 el 211 238 263 2.1 51,9 84.2
— —  g.0000°**
Dot-line 14 16 45,0 333 316 42,1 51.9 80.0
6007
Blocks 1 11 12 10.0 28.6 10.5 36.8 211 , 50.0
! 0.0124°
Sticks combined 21 3 20,0 14.3 25.3 316 52.6 60,0
o 0,0004°**
Designs 10 172 30,0 14.3 211 68 | 474 60.0
— 0.004°°
*p0.05,  Tp001, 0,001

Tuble 3. People with a score less than or equal to the Indicaled cutpoint value In the varfous age categories -~ motor free tests

Score Age categories
Test Cutpoint Maximum 2029 039 4049 50-59 60-69 70.79 P
Spatial
selations 36 40 25.0 28.6 316 241 s 1 60.0
K T10.0040
Pasilion
in space 63 100 25.0 238 42 33 833 90.0
i 31 000000
#p0.01,  **°p0,000
motor free tasks, Unbroken Yines indicate the age levels  Resulis

between which no stmistical differences exist in the accuracy
valves, Percentiles were caleulated for cach age category to
enable comparisons to be made between patients who had
suffered a cerchrovascular accident {CVA) or other type of
brain injury and the normal individual,

The test batlesy has not yet been submitted for the final
standardization procedure because various items are to be
climinated on the basis of the item analysis, validity and
reliability studies. Comparisons between the performance of
15 patients and that of the control (normal) group were made
as part of the construct valitlity studies, 1t is these compari-
sons thit are interesting in the dingnosis of constructional
apraxia and, for this purpose, the test results of 15 putients
will be analysed and o specific cases discussed, The test
battery used in shis stdy was nnt for the evaluation o§

of

Of the 15 patients, only one palient performed poorly on
constructional tasks (that is, between the 2nd and 10t
percentiles) and nbove the 26th percentile on spnl'ml tasks not
requiring molor planning, thereby meeting Schilder's criterion
thut apraxia is due to a fault in the transposition of the
conception of space to manual activity (Critchley®),

Nine of the patients performed below the 15th percentile in
all tests. Three of these were said to be apraxic as well as
having problems in the conception of space because they
demonstrated some of Critchley's signs of apraxin,® such as
perseveration,

Thrze of the patients performed poorly on motor free spatial
tasks and within normal limits on the construction und
(lln\\'i‘ng tusks, These patiems coutd, thezelare, be said to have

{deational or ideomotor apraxin but only for the
constructional apraxia,

- CCLXIl .

ap of space | which img d with object
utilization,

s
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Two of the patients tested were found 1o be within normal
limits on all tests performedd.

In patients with lesions of the right side of the brain, it is
difficult to separate out those who have spatial problems plus
apraxia and those who have only spatial problems because
both groups perform poorly on both matching-type tests and
motar tests, Two patients who did poorly on all tests ure
therefore discussed,

Specific cases

Miss C, a 64-yenr-old woman, suffered a CVA, involving
the right middle cercbral artery. She was seen 3 inonths later
when she was referred 1o the outpatient department of the
Johannesburg Hospital, She was found to have a severe left
hemiplegia, being wt Brunnstrom stage 2 of recovery in the
upper limb and stege 3 in the lower limb. She also had a left
spatial neglect due to a visual field defect, as well as the
neglect of one hatf of her extrapersonal space., She was totally
dependent in all forms of self-care and could not participate in
any form of recrentiopal activity. Testing was extremely
difficult and she performed poorly in every test that she
completed, (ulling between the 1st and Sth percentiles in both
visual motor and matching tests, Not only was she found 1o
have a severe spatial problem, but this problem was com-
pounded by a severe constructional apraxia. | present her
" wse she demanstrated very clearly some of the character-
isues of constructional npraxia enumerated by Critchley.®

The Beery test'® showed severe perseveration. Miss C
crowded her drawings into the corner and her copy of the
designs was smaller than the original (Fig.1). She also showed
a characteristic which has been noted in apraxic patients, that
is, she waved her arm over the original design in an attempt to
plan the movement before actually exucuting the drawing.
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Fig L. Apraxic patient’s drawing (first patient).

.Block copying showed very clearly the patient's changes in
mind, The first ¢ffort had elements that showed that she could
perceive something of the spatial characteristics, However,
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Fig.2. Drawings by a patient with spaial problems (second
patient),

mistakes in lne accuracy of his copying (Fig.2), It is
interesting to nate that the relationship of this patient’s scores
10 the normal individual markedly improves when he is
compared with the 70-year-old group (Fig.3). This bears out
Botwinick's finding that brain damage in the ypunz’uduh can
be eyuated with approximately 30 years of ageing.

{ | ! | ! {
' ' 1 ' ' v
D;l 23 159 500 811 977 99I.9
v 1 v
| | | | I I 1
VLT T J_ U170 I
Beey 2.0
Dulrl);ne 5.0 | Deslgns 30
Al Spacerel, 2.6 30-59
Sticks 5.0 years
PIS 9.0
Blocks 13.2
Dat-line 130 | Beery 31| 1S 68 )
Spacerel. 25 | Designs 70 7019
Wlocks 35 years
Sticks 18

the constant reordering and changes of mind in the i
of the tasks praduced a constrnction that did noy resemble the
original design,

All activities that the patient engnged in were romplisated
by the patent's leftsded neglect, o symptom which
Critchley® numes as belonging to the syndrome of 4 construc-
tional apraxia.

An interesting fact about this patient is that she performed
well on the Solet test of apraxia, which evaluntes the presence
of ideomator and ide won 1 apraxia, There was, therefore, no
evidenes of these varietics of upraxia in her behaviour, Her
inability to dress und participate in other forms of activities of
daily tiving was, therefore, probiably due to her severe spatisl
and apraxic problems,
econd patient, & 49-year-old man who had suffered a
rightesided CVA ane month prior to evatuation, petformed
poorly on construcsional tasks its well as the mowr free tasks,
However, the mistakes seen in the drawing tests were due
firstly to visual negieet of the left space and secordly to subtle
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Fig. o Test scores for die secoud patient, A ~ when compared
with the 30-59 year ohd grotps; I = whea compared with the
70-79 ¥ ar old group.

The previous patient’s score remained extremely low even
when compared with the older age group. One could,
therefore, presume a more debilitating effect when the older
individual undergoes trauma to the CNS.

The types of mistike made by the second patient did not
show the charscteristics of apraxia, other than the omission of
pasts due to his hemianopia and some nnomaly of size and
articulation, These, according to Pattersen and Zangwill,'® are
technical errors seen in drawings which can indicate dis-
ordered spatinl thought.,

It appenrs, therefore, that constructional aprixia can only
be disgnosed by analysing the type of hehaviour munifested
during test pesformance; it cannut be dingnosed through test
scores alone.

.
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It appears also that constructional apraxia is a symptom of a
lesion to the right side of the brain whereas ideational and
ideomotor apraxia oceur in left-sided lesions.

DISCUSSION

In cvaluating the importance of apraxia vis-d-vis visuale
spatial problems without apraxia, it appears that the patient
who has a constructional apraxia is very much more handicap-
ped, particularly if he does poorly on both space visuatization
and constructional tasks. This handicap exlends into all
spheres of life and the patient is unable 1o execute simple
activities of daily living.

The patient with spatial problems may have dn‘l’cully with
tasks that require spatial judg for or
is clothes so thut he can put them on; ance oncnlaltd he i IS
a e to dress himself, although he may have problems with
buttons and shoclaces, e usuaily does not have the problems
with eating or orushing his teeth ang hair that are due to
spatial disorders. The problems that he experiences in these
activities are the sesult of his paresis, The patient with spatial
problems may have difficulty with reading and arithmetic due
to the spatial disordering of letters and numbers and he has
difficulty with spatial placement on paper together with
reversal of the figures, In the gross motor sphére, he may have
difficulty in spatiaily orientating himself to his environment
(topographical disorientation), He may also have difficulty in
carrying out activities that need spatial planning, such as
board games and crafts, and there may be difficulty in
translating what is seen in the form of instructions into the
execution of the activity.

The patient with an ideomotor apraxia is not very limited
because the lack of symbolic gestures would not affect
everyday function, However, the patient with an jdeational
apraxia could have gross limitations of function, This is the
patient who puts his food in his ear, cannot comb his hair or
brush his teeth because he uses the wrong end of the brush or
puls the brush in the wrong place, He cannot dress himself
and he is totally dependent. Usually this is associated with
aphasia and the patient and his family need emotional support.
Fortunately, this severe state does not usually last and there
are degrees of handicap.

‘The patient with the constructional apraxia may more easily
be able to do automatic activities such as feeding himself,
blowing his nose and drinking from a cup. Speech is intact,
which enables the therapist to c'(plnln the probiem and to
instruet the patient. However, the patiemt with a constructio-
nal apraxia has all the problems cxpencnc;d by the patient
with a spatial probilem, but the perseveration, the inabitity to
initinte an action and the changes in miind once a movement is
started make 1t impossible to carry out all activities of daily
living which require any planning.

Treatment for a patient with spatia) problems should be
geared to his level of spatial deficits, Practising tasks which
include directional, position in space and spatial concepts,
hoth in the threeimensionut sphere und in the two-
dimensional sphere, should improve his furictional abitity.

Patients with ideational apraxia should have their tasks
broken down into small steps, each of which is practised and
perfected before they are put together in sequence, The
‘rocess of backward chaining is helpful

Both ideational and constructional apraxia require a great
deal of sensory input to help puide the movements; thus,
simple resisted activities should form a basis to treatment.
Cues and guidelines should be given to help the patient with
spatial ordering, for example, garments should be marked so
that the patient recognizes the front or the buck,

It is hoped that the {oregoing will help to determine the
origin of the patient’s problems and thereby the strategy to be
used for therapy.
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ADULT PERFORMANCE ON THE
DEVELOPMENTAL TEST OF VISUAL MOTOR
INTEGRATION

by M. E, Concha

Occupational therapists working with pa-
tienls that have sulfered a Cerebro-vascular
Accident, have found thal perceptual prab.
lems magnify the difliculties that those pa«
tients experience with activitles of daily live
ing, The methods of evatuating these
perceptual problems have not been stan-
dardised and the results are accordingly un-
reliable, Therefore therapy cannot be di-
rectad towards the specilic areas of
mal{unclion, A battery ol tests for visual —
perceptual funclion was drawn up by the
author' to evaluale the extent to which per-
ceptal problems Influence day to day func-
tion and to provide a standard means of ad-
ministesing, scarlng, and judging the results
of the tests. The Developmental Test of Vise
ual Motor Integration (VM) by Kelth E Beery?
was selecied to form part of this batiery.
The VM wos administcred to a normal
group of people between the ages of 20~ 79
years in order 10 provide nermative data
against which patfents’ test resulis could be
evalualed, The data show that perceptual
function in the normal individual decreases
wilh age.’ Occupational therapists should
therefore analyse the performance of pa-
tients in relation Lo the function expected of
the relevant age group,

THE TEST

Ona of the classic means of testing the ability
of a patient o percelve shape, spatial re-
fatlans and direction is through the copying
of forms and designs,

Accurata copying ability is dependent on the
abllity to accurately perceive the designs 1o
bo copied as well as on intact motor system,
A copy loims test, therelote, evaluates a

Pralessor M.E, Concha

Head: Department of Occupational
Therapy

University of the Witwaterstand

combination of visual input and motor out-
put and Is known 3s a test of visual moler in-
tegration,
The Developmental Test of Visual Motor In-
tegration by Keith Beety? provides 3 sequen-
ceof y+fuur g ic forms d
from tie simple to the complex. Beory siales
that the lest can be used with adults as well
as children, but was primarily designed lor
i i d T in pre-
school and early grade level childien,? The
1982 version of the test provides standard
«cores, percentiles and age equivalent scare
es for ages four through 1o thirteen years,
Tha figures given for the thineen year olds
ate sald to scivg for older age groupy as
well. Although oreupationst thmapists in
South Alrica have tvund the Developmental
Test of Visuat Motor li.\egration to be an exe
tremely valuable instruiner, in the evalua.
tion of visual motor function in both chitdren
and adults, no scores lor the adult popula-
tion or information on the clinical use of the
test have been described in the literaiure,

OTHER TESTS OF VISUAL MOTOR FUNC.
TION

Several other paper and pencil 1ests are
ovailable for tha ovaluation of function in the
adult, some of which have normative dala,
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Many of these tests have 3 mempry compo-
nent, for exampie, the Memory for Designs
Test by Grabam and Kendalt and tha Visual
Retention Test by Benton', The designs in
these two tesis could well be used ta analyse
visual motor problems and the Visual Reten-
tion Test does purport to assess visual per-
ception and visual constructive abilnies in
Form € of the tesl. However, the memoty
component n the ather Fatms as in the Gra.
ham and Kendall test, distorts the analysis of
visval-motor problems.

Other design copying tests that do not in-
clude memory ate available, the mast well
known and well resestched of these being
the Bender-Gestall Testt, Bender herseli
called this a Visvabhotor Gestalt Test, but
over fime it ' *3 come to be known as the
Bander-Gestalt Test’, There are dilferent ver-
sions for the administration of this test and
the". .. vaniables that can be scored are nu.

Figure Test does nol differentizie briween
petformance in the different age ranges, but
3 study caried out by Kaplan and Heir®
found that normal subjects younger than 68
years performied better on the 1est than
those older than 68 years {p<.01). Normative
data, however, ate not provided.

The Stosson Drawing Co-ordination Test™
was i 1o itentily s with
perceptunl tisorders whate eyehand co-o6
dination is involved, The test uses several
figures (rom the Standford-Binet Intelligonce
Test and scoring is based on 3 repetitions of
each of the designs.

Notmative dala are provided for ages 1= 12
years and a reliability study included data
Trom individuals aged & - 52 years, However,
it is felt 1o be inappropiate for occupational
thesapists to use ligures {tam the Standlord.
Binet Tesl.

The most tecenty published test which was
. . Tart

merous and equi 1 and their

.+« often difficult 10 dafine .. " This has re-
sulted in n profusic' of storing sysiems,
which tagether with the lacl' that ;he testis a

d for use by Occupas
tional Therapisis™ is the R/IL Copy Shapes
subetest of the Rivermead Perceptual Ase

Battery. Sixty-nine normal sub.

well known psy used
oy o A

psy or di

makes {l unsuitable for use by the occupa-
tional therapist.

The Mi Perceptuo-Diagnostic Test®
makes use of two ol Wentheimer's Gestalt
designs which are also used In the Bender
Gestalt Test. The pardeular Oesigns wete
used because of their abilily fo produce ro1a-
tions in pathological conditions as well as
ylelding some information on visial molor
perfi The jardisation data avait
able Is similar to that of the VMl tie. 5~ 13
years) but it is fell that two designs ate re.
strictiva in tecms of the information that they
can pravide about molor planning and spa-
tlal concepts.

Reys Comp'ex figure Tesl’ 15 one of the
mote suilable tesis for occupational thera.
pists to use in the evaluation ol visual motos
perdormance in the adult as il contains nore
mative tata on 60 adulis in the age 13nge of
16 - 60 yeats. The combination of figures
and ditection of lines maka the evalualion of
ditectional confusions, fragmentation 3nd
spatial problems passible, However, the 1ast
consists of only one design, 50 ong mistake
can be compounded and the desirability 9! a
1est beginning with simple jlems and ending
with mote complicated and difticull iems, is
test The published date on Reys Complex

jects aged 16 - 69 years were used 10 nbiain
the normative data, In this lest ho significant
setationship was tound to age but careelation
was established between RIL Copy Shapes
and the Milt Hill Vocabulary Scale, as well as
with the Synonyms Tesl. Accordingly, the Tie
nal determination of a perceptual delicit is
based on estimating the patient's pre-mot-
b level. This requi s not
always easily lulfilled,

Numerous tesls of free drawing are de-
seribed by Lezak’ Ceitehley™ and Lutia," and
include such items as drawing 4 daisy, bicy-
cle, sun and clock, These tests are quick de.
terminants of gross perceptual delects. How-
aver, the absence of a model can change the
test rom that of peicaiving somathing lo bie
copled inlo ona of recalting a picture in the
mind, This'lype of assessment cannot there-
fore, be compated to that of the VMI Test,
Lezak! has developed a 20 point scoring syse
tem for the bicycle drawing test which could
be used as a pre- and post-tireatment evalua:
tion. Xolb and Whishaw' provide means and
standard deviations for this 1ask for ages 20~
29 years and 30 - 50 years as well as {or age
groups between 2~ 19,

Tha analysis ol the vatious available tests
showed thal the VMI could be & valuable as.
sassment 1ool fos the (ollowing reasonsi~

12 Dio S.A. Joesnaal vir Arheidsierapie, Mol 1986

it 1aps visual molor integrity in the sphero
ol visual analysis of overall conlour of
shape.

It provides different designs presented in
a graded way from simple 1o complex
thus meeting one of the criteria for good
test design.

Some of the designs are laitly complex
thus makiny them swlable and chaileng.
ing for adults.

The variety ol designs makes il possible to
eva|qn|u ditferent as ects of pereepiudl
function such as directionality and spatial
concepls,

* Comparison can be made between the re.
sults of this test and motor (ree 1ests
which can aid in the diagnosis of apraxia,
The designs are not widely used in other
tests and the full potential of the VM as an
assessment tool has not been exploited.
1:hus it was fell that the provision of norma-
tive data for the different age groups be-
ween 29 ~ 78 years coutd make the test ads

Y

Procedure

The VM! was administored as part of a bat-
tesy of Lests {of the evaluation of Visual-Per.
ceptual-Molor function. The test instructions
were modilied to make them more suitable
(or the adult population. {insltuctions and
scoring procedute can be obtained from the
auther),

All other criteria for adminiztiation remained
the same, he. the 1081 bookiet could not be
sotated during the execution of the lest and
subjects were not permilled o erase their
drawings, In additian, the time 1aken lo com-
plete the 1est was tecorded, The criteria for
scoring each item was also slightly aliered in
an atlempt 10 eliminate as much subjectivity
as possible,

Results

The mean and standard deviation lor both
time and accuracy scotes was calcutated for
cach age gyoup (see Table ),

It s noteworthy 1hat the mean accuracy
score decteased with age, whils tima taken

ditionally uselul for ihe luation  of
tunction in the adult patism,

RESEARCH METHODS

Participants

One hundred and seventeen subjects wete
tecruited from the Johannesburg area, The
age distsibution is seen in Table |,

Of the 117 subjects, thirty-cight were males
ond seveniy-nine were females. As no statis.
tical difference was lound between the
scotes of males and lomales Lhe lwo groups
of scores were combined, The mean age was
49,83 {SD 17,381, The subjects varted in socio
economic and educational status. The mean
number of yeats in school being 11.35 {SD
1.0} with the minimum being 8 yents and
the maxitmurn 12 yaats,
All subjects wess sequited to have no known
nevrological or psyehiatric problems and be
fetely indi dent i ivities of daily

living. All subjects were caucasian.

to p the test d with age,

In order 10 ascettain whether the diffesencas
in the scores between the age groups were
statistlcally  significant, the scores were
analysed using the BMDP sompuler pros
gramme, The slatisiical analysis was carried
oul by the Instituie of Biosfatistics (Transvaal
Branch) of the Medical Rescarch Council,

ACCURACY SCORES

Value counts weie performed on the securas
cy scores fot each age group and tables con-
structed in which the figure equal fo and less
th -, the 50% level was calculated, When the
lables were X x K witt K>2, the Pearson
Chisquare Test was used with IK - 1} degrees
of freedom, When the tables were 2 x 2 and
the samplo tange stnall enough, Fishoer's
exact probabilities wera calculated and for
the larger samples the Chisquarr: Test was
used after applying Yates' corraction.

The parcentage of persons with a score less
or equal to the indicated cul point value ior

TABLE I: NUMBER OF SUBJECTS PER AGE GROUP

Age group 20-29 30.39 40-49

50-58 60.63 70.79

19 2 19

19 19 20 =117
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TABLE Il ME ANS AND STANDARD DEVIATIONS FOR BOTH TIME AND ACCURACY SCORES

FOR EACH AGE GROUP

A, ACCURACY SCORES
20-29 30-39 40-49 50-59 60-69 70:79
MEAN 20,88 20,38 20,89 20,69 18,37 16,95
5D, 2.8) 248 2,42 197 3% 2,80

8, TIME SCORES

20-29 30-38 40:49 50.59 60:69 70.73
MEAN 418,95 10,81 $83,90 528,20 551,95 06,78
S.b. 168,65 208,47 379,64 205,22 256,53 431,28

the VM{ can be seen In Table Il Unbroken
tines indicate the age levels between which
no difference exists, The Pearson Chisquate
Test demonsirated that There was a signili-
cant ditference amang the age gravps at (P
= 0,0000). Further analysis showed the fol
lowing:-

® Fisher's exatt test demonsirated no diffe-
rence between the accuracy scores of
ages 60 - 69 and 70 ~ 79, These two age
calepoties were therelote grouped to.
gether for turther analysis,

¢ The Pearson Chisquare Test showed that
ihere svas no dilesence benween the scores
for each of the age categories 20~ 29, 30~
39, 40 « 43, and 50 - 58 years, Thus the
scores of shese age categaries were also
grouped together lor further analysis,

* A highly significanl difference between
the accuracy scores of the two groupings
now formed, i.e, the 20 ~ 59 year aldg, and
the 60 ~ 79 year olds ot the 0.001 (P =
0,0000) tevel of sign-ficance was found use
Ing Fisher's exact lest, {Sae Table I}

It therefore appears that there is a “drop oif”
at about 60 years of ege, in the abiily to copy
forms on paper. However, a5 other tesis in
the battety of which the VMI forms part,
showed a slightly dil{fetent pictute, it was de.
cided to group the ages according to the
overall grouping for the calculation of pers
centile ranks,

Percentite ranks were therelore compuled
from the raw scores for the age categories 20
-~ 39, 40 - 58, 60~ 69 and 70 - V9 {see Tables
W, V, Vi, and Vil Percentie ranks weie cals
culated 1o enable compatison 1o be made be-
tween the perlormance of patients who have
suffered a CVA or ather (ypes of brain injury
and the normal individual,

TIME SCORES

The mean time scores {sce Table 1) for the
various age groups were tested for signifi
canmt dillerences using the Bonferroni Test
which gives the signilicant p value compari-
sans of all paits of means.

The analysis of the time scores showed that
only the scores obtalned for the 20 - 29 yeat

TAGLE W: PERCENTAGE OF PENSONS WITH A SCORE EQUAL TO THE INDICATED CUT-
POINT VALUE IN THE VARIOUS AGE CATEGORICS FOR THE vm|

SCORE AGE CATEGORIES P
Cut Max | 20.20 | 30-29 | 40-49 | 50.53 | 60.69 | 70.79

Point 24 = ]} b — | 0,0000
19 P<0,001

14 Dig 5.A. Joernaal vir Arbeidsierapie, M2 {986

TABLE IV TABLEVI
vt Accuggg PERCENTILES VIV ACCURACY PERCENTILES
yis
No. = 40 No. = 18 60-69 yrs
X yecuracy = 20,52 % = 18,3
S.0. = 2,61 5550
Raw Score Percantile Raw Score Percentite
n 2.5 1 53
:g g.g 14 158
4 16 21
18 12,5 17 36,8
18 225 18 52,5
20 425 19 5.9
21 5755 20 632
22 HH 2 84,2
23 95,0 X
2 00,0 # 1000
old group ditieted signiticantly lrom that o) TIMEZACCURACY RATIOS

the 70 - 79 year pld group and only at the 5%
level of signilicance. {P = 0,002},

However, thu four age groupings previously
described were agaln used for the compitas
tion of percentiles. In regrouping the scores,
althouph the younger age group naw incly-
ded the 30~ 28 year olds, the time scores still
dilfered from that of the 70 - 79 year olds at
the 5% fevel {P = 0,0087), Percentiles were
calculated for each of the age categorios 20—
39years, 40 - 53 years, 60~ 63 yeats and 70—
79 years {see Tables VIl IX, X, Xl

As two scores were obtained for the test, an
accuracy and a time score, I was folt that a
combination of the two scores would pro-
vide an overall picture of the funclional level
of cach age group. The ralio was calculated
by dividing the time scote by the accufacy
score,

Again simuliancous comparlsons of all palrs
of means wera cafried out on the ratlos us.
ing the Bonferroni test, This proceduse Indis
caled that the age groups between 20 - 58

TABLEY
VM| ACCURACY PERCENTILES
Aa0-59 yrs
No, = 38
X aceuracy = 20,79
5D0.=218
Raw Scote Percentite
16 2.6
7? 2.9
18 211
19 37
20 42,3
2 529
22 78,8
23 86,8
24 100,0

TABLE Vi)
VM ACCURACY PERCENTILES
70-79 yrs
No. =20
¥ = 16,94
$.D. =279
Raw Score Percenlile
12 53
43 w0
AL] 213
15 3né
16 42,4
17 57,8
18 (K1
18 84,2
21 84,7
22 100,0
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years differed in timelsecutacy ralia scares
fromhe elderly, 2. 70+ 78 year old group as
follows:
20~ 28 yaars at the 1% level (P = 0,0002}
30 - 33 years ot ahe 5% {evel (P = 0.0ME]

graups than i only accuracy ot timo are
uszd, It is interesting to note that thete was
no dillerence between tha 40 ~ 43 year old:
and the 70 - 79 year olds, This was thought
10 be due 1o the fact thal, although the 40

40~ 59 years and 70~ 79 yests P 2 0D,0056  of right hemisphere funciion, Kiisz" found
TABLE Vil TABLE X 9
{5% level of signticance} that losts that best differentiate the youn,
VI TIME PERCENTILES VMI TIME PERCENTILES o8 ¢ from the otder adult are also those lh\:al mg
20~39 yrs 60-63 yis cussion sensitive 10 fight hemisphete damage. The
Secs. Percentile  Secs.  Percentile Sees. Percentilo The results of tesing normal individuals VM lest appears to ba a test of right hemis
3 53 actess a wide spectrum of ages, shaw that  sphete function in that it taps spatial con-
) 2.5 388 230 105 older adugs"mnd 1 scuv’c fess we(ll ,\han stiuctive ability,
198 5.0 a3 . Younget adulls, on tests ol perceplual funce  genajo and Schaio™ maintam that tests of ol
250 1.5 450 ggg g'? tion, This Is demonsirated in Table Il where it peop‘le maysf“k likr:u\u'se u‘(h,i;,ﬂ hsefr:;;d
260 16,0 485 373 25'3 canbe seon thatshereis aducrease inthe 3 o patlents and this is confirmed in the
261 125 505 108 e curacy scores with ing age, Statistical les ol the VMI lest completed by a
267 175 508 an a2 analysis of the results of the VMI showa sigs  normal 70 vear old (see Fig, [} when come
200 20,0 517 436 a4 nificant diference between the scates BB oored o that completed by a right sided CVA
294 225 518 525 52,6 ‘?‘"‘N’ for the 20 - 59 year ofd otoup and  pagent sae Fig, i), The tosts completed by
297 250 527 527 570 those oblained for the 80 - 79 yearold  pormal elderly individuals showed fragmen-
ud 30,0 530 562 6.2 gtoun, This linding is confitmed by Botwis  waiian, lass of perspective and incomplele
328 325 £02 633 £8.4 nick! who states ihat older adulis tend 10 gawings just 25 dic thoss of the patients,
323 5.0 637 661 77 score less well in fasks roquiring fluid imtells Thase ypes of mistakes were also found by
343 47,5 646 6958 78,9 gonce, i.e. perceptual function, but scored  garver and Farver who found statishically
264 40,0 780 410 a2 much the same as yeunger adults in tasks of ignidicant age etfects in drawings dane fram
n 42,5 788 550 895 crystalfized intetligence, i.e, verbal function. tommand, Although this type of test is not
373 45,0 855 1002 84,7 (t appears that tests that measure crystallized  directly comparable with the VW, they also
378 47,5 17 1001 100 imetligence are simvifar io those that measure  {ound that there was goor reproduction of
383 50,0 1616 100 felt hemisphere function and those that  angles, Joss of perspective and totations and
385 55,0 show greater dilferences between the age measure fluid intelligence are similar to fesfs  arears of spatiat refations,

[ 3 .

? year old group was the more sceurate group,
50~ 59 years at tho 5% lovel if = 0,0014) they achieved this accuracy by buing very !
Thus it tan be seen thal scotes inwhich the  sinw in the completion of the fest, } ;
time taken to complete the tests is Inthuded,  whon tha ratio scores were combined o H
form 1he faur groups previously mentioned, t
TABLEIX the differonces wore s follows:
VNI TIME PERCENTILES 20~ 39 years and 70 - 79 year F = 0,0004

ap-59 yrs {1% level of significance)
Secs, F il ecs. P
na 2,5 433 42,1 TABLE X o " W
295 53 :55 :g.z VI TIME PERCENTIES
38 7.9 6 G 0-20 ytg
33; :g.g ggﬁ ggg Savs. _ Percentite  Sees. Percentlle

. 548 553 364 53 658 578
i 188 . an 105 738 62
S 1ol 54 o 47 158 742 68,4 .
A e y 48 M w7l
37 237 g o4 463 263 5 78,3
263 B3 £Bd @ awe ez
34 238 m M 503 363 1286 895
o omomilEm oW o W
405 368 gig ;x‘ag §g§ :;g 1914 100 n L N

23 385 . Figute ks Narenal Individual aged 20 years
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Studies appearing in the occupational theras
py literalura are inconsistent regarding the
effecis of aging on lasks involving skilis ol
visual motor integration, Both Tayler™ and
Whiting 2t 31" found no age related changes
in their copy form tesls whareas Kaplan and
Hier' found that there ware age rolated
changes from the age of 68 years on Reys
Complax Figure Test, Kaplan and Hier also
found that there was no evidence for an age
x diagnosis effect ov this test, thus suggest-
ing that “Ihc greater visuo-spatial deficils
found in the older right hemisphere da.
maged patients are due to the elfect of age
on visuo-spatial ability ., "

daficits,

GONCLUSIONS

The above findings Indicate that the relation.
ship of visuo-motar defects and the role that
ago plays in these delects nead to be futther
tesearched In relation to the performance of
activities of daily living. The importance of
hi bit formation, test familiarity and the carly

bich

of motor for avery-
day activity needs to be evalualed with fe-
fation 10 perfi in \ famil

visuo-moator tasks such as the Vil The dil-
ference in function between normal individ.
vals in VM tasks make it essential that we
examine the relationship of these tasks to

Some studies on the relationship b
perception and activities of daily living have
indicated that visual spatial defects in pa.
tients do correlate with poor ability in self
care tasks, ™ ¥ Again, thete is some dis-
'] on this g i hal et al®?
found that there was not a significant corre.
fation between the sovarity of perceptual
deficit and the degree of improyement du-
ting rehabllitation, Knplaqand Hier!? found a

the ies of daily living of an older pa-

tient
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RELIABILITY AND VALIDITY STUDIES ON THE
DEVELOPMENTAL TEST OF VISUAL-MOTOR
INTEGRATION

M.E. Concha

PIVIgReRw]

SUMMARY

Tha developmental Tes! of Visual Moter Inte«
gration (Vi) {1) is often used for the evalua-
tion of perceptuat function In adult braln in-
Jured patients although it was designed for
avalualing visua! motor function in childien,
The author obtained normative dala on one
hundred and sixleen normal indi Is be

The Developmental Tast of Visual Motor Inte-
gratlon (VMI} by Keith Beery (1) was chosen as
parl of n battery ol tests constiucted by the
author for the measurement of visual perceplual
function in adull brain Injured patients, The VYMI
pravides a sequence al tweaty fcur geametric
{forms which the subject Is required Lo copy, Al-
though spccil-cally drawn up {o provide a moas-

tween tho agss of fwenty and seventy-nino
years, so lhat adult funcllon could be more
approprialely assessed.

However, for a lest to be valuable, it needs
ot ‘only ive data such as

ranks against which patient perfarmance
can be judged, bul it must also be shown lo
be a reliable and valid measure of the func-
tion that it purports to measure. Thetefoie it
Is essentia] ta know how reliable and valid a
test is, Reliability and validity studies were
iherelore carried out on the Vil

Tha reliability co-efticlunis on the test with
ndulls langed frome = 0,53 1ar = 0,81 whlch

degree ol y In
the measuremcnl of visual-molor function,
leter-rater tellability was also demonstealed,

The validity studies examined tha relation-
ship of score 1o age and scare to dlagnasis
and provided adequale Information on the
validity of tha lest as a measura of age-re-
fated changes as well as visual perceplual
motor problems in the adult stroke patient,
Examples of patient tests are used to confirm
Lhis validity, Content validily was provided by
a group of litieen occupational therapists,

ure of tor {unction in chil-
dren, the tost has nlso been used for the
evaluallon ol perceptual abifity in adulls al-
though thera are ng Aarmative dala ta provide a
measure against which patient performance can
be fudged. The author therefore fested one hun-
dred and sixteen nermatindividuals betwern the
ages of twenty and sevenly-nine years in ordcr
o whether g
pedormance-on this lest and 16 obtain porcens
tiles againsl which Ihe ability of patients who
had sulfercd a CVA, could be evalualed, Tha te-
sults o this study have been previoulsy press
ented and ihe percentiles provided (2). In ese -
senco this study demonstrated that the older
age grovp {the sixly fo sevenlyspine year oid
group) mada more mistakes on the lest than did
the younger oge group {iho twenly 1o filty-nine
year old grouph, a statistically significant ditfer-
ence in the raw scores obtained by the two
groups belng lound,

The provision of normative data such as parcen-
tiles, against which patient performance can be
measured, is nol enough o convinge theuser of
the value of a test, For a lest to be useful it must
be shown to be a rellable and valld measure of
he zkilis that §t purports 10 evaluate, This atticla
therclore presents the resulls of the refiability
and validity sludies carried oul on the Develop-
n:jnnml Test of Visual Motor Integration on an
adull

M.E, Concha 8.5.¢ (O,T.) Witwaterseand
Head, Depariment of Occupational Therapy
University of the Witwstersrand

Ticlinbility and valldity are inlimaiely inked to
each elhnr. the vafidity of a lest belng limited
lly by the reliability of the lest (3).
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The reliability of a test refers 1o the “reproduce -
abllity" of a set of 1e5t results. Therefore a test
that is highly reliable 1s one which will yield cone
sisient resulis, Valic ty refers (o {he ability of 3
test {o measuro the skilis that it Is Intended to
measure (3).

METHOD

Subjects

The subjects used 12 obtain the dala on which
the reliability and validity studies of the VMl were
carried out, were!

{a} one hundred ang sixteen normat individuals
between the aces of twenty and seventy-
nina years, The cetails concerning their sel-
actlon and composition are reponed elsa-
whare (2).

thirty threo Individuals whoi- had suliered a
right-sided C\'A not more than six months
prior o being \asted; had recelved no occu-
patlonal therapy testing or for

)

health of the incividual taking the test. The
smaller the enor component and the degree 1o
which these faclors influence the scorg the mare
refigbie i3 the test instrument,

Split-halves {0}, KuderRichatdson Foymula 20
(b) and the inter-rater reliability {c) were com-
puted iniho study, Test-1etest rafiabitity was not
ined as various i alfect the
technique and limit its effectiveness, Downe
and Heath slate that At the present hme. lhl'
mathod is inf iy vsed when
the refiabllity of paper “and pencil tests" (4;237),

In addition, an Nem analysis {d) was carried oul.
This was dane to determine the effectiveness of
eachitem in delermining who can do well on the
test and whis cannot do well, thus Uie internal
consislency of (he 1est was examined,

a) Spiit kalt retlability ~ In this method, the
scares for all the odd and even item; were totals

prrceptual problems prior 1o the study;
were orienlated for porson, time and place;
consented 10 being tesled and were be-
twean the ages of twenty and seventy-nine
years,

Tes! Roliability and Validity
The raw scares abtained by the Individuals teg-
ted wore divided Into two groups:

a) those scores obtained by tha hwenly to bty
nine year olds (normat subjects = 79, patianis
=17} and b) those cblained by the sixly 10 so-
vanty-nine year olds (normal subjects = 38, pa-
tlents = 16), Thase ware lhe nge graups belween
which statistical citferences existed in the
sc)oms obtalned by the normal group {p<0.001)
Reliabillty and validity were calculated for cach
of these age pioups,

Test Rellabllity
Accarding 10 Tuckman (3}, no measurement in-
strumcat gives aresult thatisa pur(ccl religction

Ied sepamlely and a Pearson Product Moment

C betwoen the
lwo sets of scores, The vesumng reliability co-el-
ficlent was corrected lor the shontening elfect of
splitting the test in halt by usirg the Spearman
Brown formula {4), This method provides a co-
ctiiciont of internal consistency.

b) Xuder-Richardson Formula 20 ~ This
methad Y
scores on thetest items thcm.,ulves. inassente
considering each item as tesl In ilself thus pro-
viding a co-elficient of correlation {3),

¢) Inter-rater Rellabllity - A test must nol only
show zeliability of rezulls within ong iesies but
must be shown to b retiable if diferent peaple
administer and score the Yest, Thal Is, adminis-
tralion and scoring criteria mus! be such that the
same Individual lested by ditterenl people will
yield the same resuits, Thus the corelation be-
tween the sceres chiained by different examin-
ers and scotes was investigaled,

+ Rellability between examiners
For this purpose, three examiners evalualed
the same six individuals, A randarn table was
drawn up by the stalistician for the testing of
the six indi and a dice was usced o de~

of tha property being
Is measured twice under thg samo condmnn
Idontical measurements will not be obtained
oachlime, Rollability is the exprossion of he do-
greo ta which repeated measures on the fest
glve consislont resulis. Hawever, whon atestis
many faclors ta the o
rof component of an individual's score e.g, flucs
tuaticns in concantration, emational status and

terming which individuat was to be seen by
each examiner on the first occaston, The tests
ing Iook place at the same lime, and on the
sang day for thtee conseculive weeks.
Fraedman's two way analysis ol variance was
usad to uslablish whether thero was & ditlers
ence in the scorgs obtained by the thice
examiners,

18 Do S.A. Jocrnaal vir Arbeldsteraple, November 198Y
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Fig. 1 Test of twenty year old GVA patient
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Fig. 2 Apraxia

The S.A. Joumal of Occupationa! Theraoy, Novembar 1988 19



T HIXX103°

.7

This method was used in preference lo the
Conelation Co-elficient as analysis of vat-
ance is a more accurate way of determining
ditferences,

Rellabliity between scorers

Dua ta the possibla diffculty in scaring the
VML, e, each item had to be carefully scrulis
nised to determine whether the individual
completing the est met all the criteria for
passing each item} inter-scorer reliabilily was
soughl.

An independent occupational hetapist was
1aught the scoring critena for pass ang fal on
each item. Fifty-seven tests wero tandomly
selected and scored by this thecapist, these
scores were compared with those obtained
by the author using the test {5),

d} ltemn Analysis - this consisted of delermining
the discriminatory levet of each ttem lo deter~
ming whether the ilem could disciminate ba-
tween those whe did well in the test and those
who did not do welt, Two methods wass used to
evaluate the dns:nmmalnry level of eachilem e,
tesling tha di between two pl

patient, Two lypes of validity were examined i.e.
content {a) and consteuct (b}

) Conlent validity ~ Huysaman (6) states that
conient  validity should be sought by oblalning
the opinion of experts in the field regarding the
content of the lest. In this instance the lest was

1o fifteen

who were asked o 1ate 1ha test on a 0+5 st le
aceording 1o howwell they found the fest meas-
ured nine defined skills, On this scale, zero Indi-
cated that a test did not evaluale a particular
skifl, whereas fiveindicaled thal a lesl evaluated
a particular skill extremely well, A mean score of
3,75 o1 more indicated that the test was 3 very
much beller than average assessment of the de-
tined skill as thiz was the upper quartile of the
range of scores. Amean score of 2,5 or more in-
dicaled a better Ihan average assessmant of the
delined skilt as the score was greater than the
mean and also the median valua,

The fifleen Occupa ional Theraplists had been
tralned in the fislo of perceplual lesling and
trealment and had more than ane year's expeti
ence in this area,

and a cotrelalion approach,

Testing lor signdicant ditferences between two
proporiions was dane by comparing the per-
centage or proportion of Individuals who
answered an item on the test correctly in lhe
group obtaining high scotes (i.e. upper 27%)
with the proportion of individuals answeting the
ftem correctly in he group oblaining a fow score
{.e, tower 27 9%} (4), Fisher's Exacl Test was
used for this purpose, If the diflerence was sig-
nificant, then the ilem was accepled as one
which discfiminates.

in contrast, the correlation approach shows the
relationship ol the responses to the iotal test
score using the correlation co-efficient La, “it
shows how welt the ilem is dolng what thetestit-
sell Is doing™ (4: 261). Flanigan's method of
reading the cstimated biserial co-officiet of
comelallon belween the itam and the 1otal lest
scora where the jtem has been restiicied 10 the
Jowest and highest 27% of the 1o1al store disiri-
butlon, was used, As Flanigan'sis oflen taken as

b} C: Vatidity — This refers to the extent
1o which the scotes of a las! correlate with other
scores Jo which it can be expected to be related
{3). The lollowing reladionships were investi-
gated:s the relalionship of score to age, score to
diagnasis, the tolationship of the VI4I 10 other
tests in the battery ().
© Tha relalionship of score ta age was evalu-
ated 1o delerming whether the VMI was a va-
lid ditterentialion of the performance abifity of
dittererd ages.

® The relalionship of score to diagnosis was
investigated by comparing the scores obe
fained by the CVA paltients with those of the
normal group, This was denc Yo delermine
whether the Developmental Test of Visual
Hiotar Integralion coutd determine visual
perceplual-moter dysfunction In this lype of
patient. The Welch Tesl was used to establish
v«homcr thera were stafistically significant
diflerepces botween Ihe scores obtained by
he patients and the notmal group,

® The Relali of tha VMI 10 other Tests

en estimate of the Pearsonr, tha sigaili of
tho Pearsor f wag usud 10 test the significance
vl Flanigan's ¢ (4.

Tost Validity

Testvalidily refers to the ability of atest lo meas-
ure whot it is Intended 10 mcasure (3) and‘was

by
15t for the measurement ni 1uncuun inthe aduit

in \hn batiery - A cotrelation malix behween
alt the lests i the Visual-PerceptuatMotor
{V-P-Ms} Baltery was consliucted, The othar
fests are descnbed in a previous article (8). A
factor analysis was then carrled out to deter-
mine the practical validity of the test. Alestis
said to have pracical validily it it seems fobe
a pood measute of some dimension that has

20 Dle S.A. Joarnaal vir Arbeldsterapie, Novernber 1989
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Fig. 3 Test o sixty year old CVA palient
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Fip, 4 Problems in overalt contour
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TABLE [ - ITEM DISCRIMINATION

TABLE )) - CONTENT VALIDITY OF THE VM)

DIFFERENCE BETWEEN TWO PROPORTIONS CORRELATION APPROACH
Fisher's Exact Test Flangan's r .

ftem no. 20-29 yrs 6069 yrs 20-59 yrs 70-72 yrs
1.7 No discrim, No diserim No discrim No discrim
8 0,3433 0,0225° ST g3
9 No discrim, No discrim, No discrim, No discrint,
10 0,6060 0,4737 Rraand o
1 1,0 0,5820 ,09
12 0,0002°"* 0,0055" fri: e
13 No discrim, No diserim, No disctim,
M 0,1069 No discrim,
1§ 0,0670 0,0198°
16 0,000 0,0198°
1?7 0,3433 0,0108* o
18 No discrim, 0,4737 No diserim,
19 0,0014* 0,0106° REa
20 0,000 ** 0,1688 E:
21 0.0922" 0.0085° A5
22 0,0013" 0.0698 69
23 0,6965 0,0573 30°
24 0,0000™ 0,0007* 68"

°p<0,05 *p<0.00 **p<0,001

been Isolaled or ideniified through a laclor
analysis (7). The name of the faclor is depen.
dent on the subjective judgement ol the re-
seacher who inspects the nature of 1he tesis
{oading on the same faclor and labels the fac-
tor accordingty. (S},

In this study an exploralory analysis was car-
rled out therelore no martker variables were
included.

RESULTS

Ralfability

« Split-hall rellabiity studies on tha resulis
obtained from the normal group of individuals
provided a coelation co-efficient of 1=0,72
for the agae group twenty to hity-ning years
andr=0,81 lar the aga group sixty to seventy-
ning years, Beery (1) reported split-hal corre-
lations on children that ranged from
120,66 0,93 with a median of r=0,79,

* The Kuder Richardson Formula 20 pro-
vided correlavlons fo r=0,53 for tha age gtoup
twaonty to filly-ning years and y=0,68 for the
oldot age group,

Reliability co-etficienls for the VM therelore

22 DieSA. 4 i vie ! pie, N

ranged {rom ¢=0,53 {0 r=0,81 with a median
01 0,705, This wauld indicate a moderate de-
gree of correlation between the ilems cn the
lesl and a borderline leval of acceptable re-
liability, 1t is inleresting that the reliabilty co-
efficients are higher In the older age
group.Yaking ow! thosa items that are too
easy, and those thal show no ability to dis-
criminate between those who can do the lest
and thase who eannol do the fest, should im-
prove the reliabiluy,

* Inter-Rater Reliability - no statisticat differ-
ence was (ound between the resulls oblained
by cach of three examiners on six Individuals
{p»0,7470) ar between the two scorers of the
tests (p=0,3092), The tesl could therefore be
said 1o have both inter-examiner and Intet-
ralor reliability,

¢ item Discrimlnation - Table | lists caunilem
together with the degree of ditference in per-
formanee found between those individuals
obtalning an overall high score and those ob.
1alning an overall low score. This s shown for
the neimal group completing tha test, Flanl-
@an's t used n the conelational Approach is
not as teliable as the Fisher's Exacl test used

ber 1082

PERCEPTUAL SKILL MEAN RATING
Fotm as mass 16
Overall contour of form g
Sub-unils of form 24
Perceptual constancy 0,86
Colowr 0
Directionality 2
Space reiationships 2
Pasition in space 2,
Figure ground 1
Median/mean 2,5 = average abitly lo evaluate palient’s skil

<2,5 = batter than average ability 1o evaluale patienl's skill |
***Upper quartile <3,75 = vary much baettet than average abillty to evaluate patient’s skill

for lesting ditferences between two propor-
tlons. The discimination level obtained far
each ltem by testing for difterences between

portions is th amore lg way
of dotermining the discriminative abllity ol the
iten. In the case of the VMI lest for adults,
items 1-7, 9, 13, 14, 18,.and 23 have litlle or
o discriminative ability and theselare shauld
b eliminated from any further version of the
fost,

Validity
* Conlent Validity - The VM! was shownte bo
a very much bettet than average test of
evaluating overall contour {a mean score of
3,9 being pbtained on the therapist's rating)
and abetter than average method of evatual-
ing directionality {mean = 2,8) and spatiat re-
lationships {mean = 2,6) with a motor base.
The Vivi could therefore be said lo be a valid
method of evaluating visual motor inle-
gration in the ligld of overall contour of form
(Table ) ia the opinion of the

age related changes In visualperceptual-
moator function,

fi) The refationship of score to diagnosls,
that Is, pesceptual problems in palients with
a right hemisphere lasion, For both the
younger and the older group of patienis thare
was a siatistlically signiticant ditfercnce be-
tween the scores oblained by the normal in-
diviguals and those obtained by the patients
{see Table ). Il is inferesting 10 note that the
ditletences achieved greater significance in
the younger group. This could be due to the
fact thal thpio is a natural decling in percep-
tuatability in the eidery, therelore brain dam-
age does not have the same consequences
tor perceplyal lunction in the older palient as
it does intha younger patient. The tests com-
pleled by the patients were examined to os-
tablish the lype of dyslunclion demon-
strated:

a) The younger patient’s problems in execut-
Ing the tests sce fig, 1) are no) as obvious as

therapists,

Construct Validity

7) Tho relationship of score to age has
already been discussed (2) but the VMI does
appear 1o be a valid means of determining

those ob d in the alder age group (sco
fig. 3}

bj Adults between the ages of forty and
sixiy-ning years showed a high incldence of
the type o} errors that could indicate apraxla
{sec fig. 2.

TABLE !l - DIFFERENGES BETWEEN ACCURACY SCORES OBTAINED BY PATIENTS AND

NORMAL SUBJECTS » VM|
AGE GROUP p VALUE
20-59 years p=0,0000"
60-69 years p=0,0003*
. “pr 0001
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Fig, § Problems of directionalily

W

"

24

Fip. 6 Problems with spatial relationships

Die S.A. Josmaal vir Arbeidsterapie, November 1989

<} The test of visualmoler injegralion was ad-
ministered far the specific purpose of evalu-
atlng the skill of “overall contour* i.e, the sub-
Ject is requited to analyse the sloments that
make up the form and lo reproduce these to
farm an outling, A patient’s Inability 10 do this
{s itlusteated i ligd,

d) The VMI was said 1o be a belter than aver-
age measure of directionality as rated by the
fittecen occupational fherapists. Prablems
with the abilily 1o plan Ihe corect direcliona
orientation of ines ata seea in Fig. 4 and 5.

¢} The VI veas sald to be a better than aver-
age measure of the ability 1o delect spatialre-
Iationships amang stimuli as rated by the f-
fech occupational therapists. Problems with
determining spatial relationships among the
consliluent parts are ilustraled in Fig. 6,

f) Constructional apraxia in the tield of diaw-
Ingis clearly Musteated in Fig. 2 which demon-
Strales perseveration, The VMI tequires a
high level of visval petception and motor
planning and therefore is suitable lor evaluat-
ing tha presence of a drawing apraxia,

ifi) The relationship of the VM to other tests
in the baliery - the exaclwosults of the {aclor
anglysis are not reported here as an under-

11 seems thesefare that tha ViV, although con-
slructed to measure funclion in chitdren, Is alse
@ reasonably valio ang reliable method of meas-
uring function in the adult, There ata cutrently no
tesls normative on South Alrican population
data which ace available fo the occupational
theraplisl for measuring perceptual funclion in
the adult, The Vil shoutd prove a uselul clinfcal
tgst and 5hou!d hc!p in directing therapy mote
The clinical is of various
pwblcms shauld prove he!pful in this respect.
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THE DIAGNOSIS OF
SPATIAL PROBLEMS
IN A GROUP OF
RIGHT HEMISPHERE
CVA SUBJECTS

M.E. Cancha

ABSTRACT

Spatial problemsin adull patients are ditficuil
io deliniale on account of the nommal
changes which occur during the ageing pro-
cess, This dilicully is enhanced by the dile-
tent lerms used w the Meralure lo describe
aduit dyst wn,

This article is based on a study aimed at the
classilicalion of spatial woblems and the
of  visual !

tesls which lake into account ihe notmal
againg process. Thoss lesis aisthenused in
the evalualion ol pioblems in adult CVA
patients. The chinica: wealures of spatial dys-
lunction ara also discussed.

To delorming if the lests wata useful in the
diagnosis of spatial problems they were

INTRQQUCTION

Critchely {1953) states thal Spatiat Oisonienta-
tion as a syndrome is dithicult 1o delineate due lo
the fact thal anffeient tarms ate used to desenbe
2 single problem Thus, poor localsation of
stimuli in space, nght-lelt confusion, construcs
tionat apraxfa, amnes:a for routes and focalions,
poot drawing and impaired pedotmance on
tests of mental translormations, are some of the
terms used to describe spatial problems,

3*.5 study was therclore aimed at providing a
datsvbion and clasziication of spatial constiucts
wieh were used in the compdation ol a visual-
peneptuatumolorn (V.2 M.) batiery ol tesiz to be
used lof Ihe measutement ol funcion i the
adull,

The baitery of lesis s in a prelmmary lorm
having undergene the loliowing stages of deve-
fopment-

1. Review by experts in the ficid lo deteimine
the construct validity,

2. Collection of data on a priot greup notrnal
individuals brtween ihe ages of Wwenly and
seventy nne years and a group of CVA
patients inthe same age category. This was
dona lo determune whether the tests wera
sensitive to percepiual declinewith agoe and
Fercer 5 in CVA patents.

administered fo 118 normal
whose ages varied fiom twenly to seventy
ning years, and twenty seven CVA patientsin
the same age grouo.

Stalistical analysls of Ihe test resulls of nor
fmal individuals indicated that Ihree of the
fout tasts were sensitive fo Ihe changes that
occurin spatial function with increasing age,
2 dtop In the funclion occutring at apptoxi-
mately 60 years of age. Al tests showed a
statistical dilference between tha scores
cbitained by the younper normal subjects
and the younger palienis. Refiabilly of the
lasts vasied between 1 = 0,43 and 1 = 0,92,
_Conlent validiy was established lor thige out
(a! tha lour tests,

ME Concha
Hoad, Oceupational Therapy Department
Universiy of the Witwatarsrand

3. Compilationof validity and reliability dala as
well as the analysis of indwidual ilems to
help in the inat caenpilaton of a uselut test.

For Ihe purpasa of his cludy, spabal disorioria.
tion was delned as a defect thal inierictes with
the abitity to detetaune, Wough vision, tha posi-
lion and relationstup of objecls of poinis in
space in relation la onesell.

The components of spalial perception wore
divided and classilied according 1o the three
categories desctibed by Kolb and Wiushaw
{1285}, The st calegory is that of BODY
SPACE which involves the localisation of parts
ol the body. This uspect of spaca funclion will
not bie discusged hont due to s tefisnce phan
mtact sonate-sensody systent fathet ihan ine
visual systerm, The second calegory is 1hat of
GRASPING SPACE (ot subjective space)
which refets to the space around the body m
which objecls can be seen and somelsnes
fouched and manipulaled. Tha visual syslem
ondthe 1] It tha handsis
imporani in the exploralion of the space within
this sphere and inthe developrient at the spatial
concepls of subjectve space. Through lhe
coursg ot dgvelopimunt, spalial conslucts

8 A Jowmat ot Occupatonat Thetapy, Novernber 1025 k]
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are available. However, the tesls are

although inthree ! forms
become

gent in their data and t was

to be rep by two
dimensional conslrucls. Responses to this type
of space construcl make use of visual cues.
Dyslunction resulls in the inabily lo use cues
which ate presented in both three and two
dwnensional form.

The third Lategory of space is ACTION SPACE
(distance c) “bjective space) t.e. space oulside
of the immec. ate enviroament in which tha sub-
jectis requited to perform mental manipulations
of space consfructs. Visuasation is a key func-
tion of action space. Space visuahsation s oltcn
represented in two dimensional way €.9. map
drawing. The types of dysfunction seen in this
group ol spatial constructs 15 furstly that of typo-
graphicadi orientaton | 0. the natiddy 1o percave
and temember the location of objecls and
places in space, and secondly, the nability lo
manipulate spatial concepts in lhe mind without
concomitan! physical manipulation of chjects.
However, evaluation ol this space consiruct
olten of necassity mvolves the maniputation ol
objects.

Tesls slandardised for adulls suck: a3 the Stan-
dardised Road Map Tast of Pitectional Sense
(Money 1076} aspects of e Rivermead Par-
ceplual Assessment Batlery (Waiting el al 1985}
and drawing lests such as Ihe Bender - Ges'alt
(Bender 1838), and Reys Complex Figute Tost
(Lezax 1823) in which gpatial funclion can be

found lo be difficutt to evaluala all the spatial

conslrusls mentioned abave. Many lests exist

for the measurement of funclion in childien but

were [cit o be nappropriate for use in adul test.

ing. Thus new lests were construclad lor the

functions previousty named.

STUDY METHODS

ASSESSMENT

The Dattery ol Tesis consisted of te follow-

inge

1. In tha spherc ol GRASPING SPACE two
lesls were constiucled, a molor Iree lest
and a test requiting a mator response. This
was done in an aliernpt lo distinguish bel-
ween apraxia and a putcly spatiz) percep-
tual problem.
The motor fico test was laballed the Space
Ralabions Test and is a mulliple choice lest
in which the subject is tequired {o indicale
the hgurein a sequence of hve that has com-
ponents thal hold the same relationship to
aach olher as the example provided (see
Figuro 1), Tha tes! requiring motor abildly is a
block construclion fest {Block Constuction
1} in which tha subject s required to butd a
construction ol blocks wdentical to a thico
dimensional model construcled by the
examinet,

2. Inlhe sphera of ACTION SPACE two tesis
wete alsa construcled, a molor based block
construction and a malor frea test fot the
same reason as (hat described above. Bolh
tests requited the skills of mental rolation,

and spatial ion, The
molor lreg test was callad The Postion In
Space Test and is a mutliple choice test, in
which tha subjec! s requited lo iolate the
designs i his mind 1o find tho design
malching the exampla (sca Figure 2). The
Block Construction It Test required he sub-
jecllo atwo di 1d 9
nto a thiee dimensional construct, Typo-
graphical oricntation as not included due la
the difficulty in providing i
sures of indvidual expenence.

sevenly nine years,
~ hatipo history of neurological disease of
disorder or of a psychiatnc disorder,
- had had seven years ¢! prirmary school
and had been promoted lo high school,
understood English.
= gave consent and wetg wiling to co-
operate with testing procedutes.
were caucasian,
- had novisual problems that could rivt be
compensaled for with spectacles,
were  comp'elely indepondent  in
aclivities of daily living and in tho man-
agement of their lives,
Ti » population was drawn ftofn two relio-
ment villages (one in a low socio-cconomc
section of the poputation and one in a more

=l = o

£ & %

2

L3

\‘ :/ < ‘>\., .

Flgute 1= Space Helatlons Toat

14 S.A Jou:nal ot Occupational Thetapy, November 1895

Flgure 2~ Posilion In Space Test

THE UUBJECTS consisled of lwo group” of

Individuals i.e.

1. A nomal group of 1'6 . ibjects aged
betagen twenly and seventy nine years
{soa Tabla 1). Of tha 118 subjects 39 wore
indlo and 78 female, Tho tes, wete
administated to this group in urder to erify
if age relaled changes wero evident in th
perlormance on ths {est and lo provide data
agalnst which palient pecfarmance could be
eompated.

Ciiteria for inclusion were that the subjecis:s
~ Wwore between Ihe ages of twenly and

plﬂucnl one) and the relalives accompany-
ing patients fo the out-patient lagilty of the
Johannesburg General Hospital which serves
across section of the city's population,

2. A palien! group consisting of right homis«
pheto siroke palients n the samg ago
tange, The numbers ol patients varied on
each test, the tolal number lested being 27,
Saven palicnis were inable 1o do the Posi
tion in Space test and three the block con-
slruclion tests, Unlodunalely zero scores
were nol Included for thosa patients {Sea
Table I},

5.A. Journal of OGeupational Therapy, Nevember 1995 15
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Table): Number of subjecis per ;¢ group

AGE SR AGE IS

tiotmal Panent Normal Panent
20.09 8 24 20-59 79 14
70-79 20 3 G0-79 33 7

n=118 n=27 n n=<l
AGE ac) AGE BCil

Natmal Patient Normat Patient
20-69 72 2 20-79 118 a4
70-79 az 2

n= 118 n=24 ne 118 na24

L—

Patent crtena for inclusion inthe study wate

thal they:

~ had sullered a3 sght hemisphere siioke

and had recerved no priot occupational

ther v iesting or tteatmant for visual

per ptualiunchion

wete onenited lor tme, poison and

place and had completed the bed rest

phase of Ireaimenl and were able lo sit

Yp M char w.thout fwing lot alleast lwo

houts,

- had sullered a stioke no more Ihan six
months pof {0 testing,

-~ were caucastan and gave consen!

- used spectacles (il ptescnbed) duiing
tashing.

The patien! group was diawn fom the in

and out palient altandance of CVA patients

al lhe Johannesburg General Hosphal. The

paticnt dala was used lo detarmine whether

{hetesis were uselu! inthe diagnosis of spas

1ta! problems.

Tt subjocts wote intraducad into the sludy

iri tha pedor in wiuch they became avatable
for lasting.

PROCEDURE

The normal group of individuals was evifluated
Ly twee leslers alier intertater reliabdily had
been established. Tha patients were evaluated

16

by the aullor. Tho 1esults were analysed by lhe
Medical Research Councit, 5 A

The les! resulls of the nomal group were used

o
1.

2

determine whether there were age differens
hals in the scotes oblanad.

compile percentle ranks n lho age
categoties between which no statistcal dif
lerence was lound. Petcenties worcused o
provide n measure against winch the perfor-
mance of the palients could be judged.

detenming the validdy and reliabilty of the
testlo help in1he compilabion of the hinal tast
Torm.

STATISTICAL ANALYSIS

Tha tesults of lesting wera analysed in the fol

1

ways:
Tha mean dceuiacy teotes obtaned by the
aatmal men and women within each group
wole compared using the U test of Mann
Whilney for unequal sampte aize. As 1m0
slatistical ditference occurred in the scores,
they weie combined for alt lulure analyses.

. The maean atd S0 of the arcuracy scores

was calculated 1or each normal age group.
{Sea Vabte ii).

S.A Journal of Qecupatonal Thetapy, Novembor 1995

Tablell: Menn and SD for accuracy scores on space tesis - Normal group

P of no
amang the 3ge groups Was rejected, lurther
analysis was conducled lo determune if
sach group ditterad from the other, or if two
of thom wete stmilar both clilfanng kom the
thitd. According lo the differances faund,
the data was tegiouped.

BA Joungt of Oesunatonal thatapy, Hovember 190y

AGE SR Mg BGt BCit
X s X sD g S0 4 sD
20.29 38,25 1 205 7225 | 28,30 | 1190 [ 031 10.90 1,52
30.39 38,10 | 2,86 7138 | 2461 £1,38 a7 1638 1,86
40.49 38,24 220 65,21 18,54 1,90 5 032 9,84 212
5059 |47 | 237 6447 22,08 11,63 0,70 §,90 2208
£0-C9 3847 1,85 40,94 23,63 1,37 1,30 9,86 297
70.79 35,50 | 4,76 2585 | 2522 10,95 1,23 830 3,03
3, The data otitained above was skewed as In the case of the space relations test and
bythe fficiont of sk the Block Canstruction Test 1, a diop ot in
Thoretore, non parametric slatislics were function d al appioxi y 63years
used lo delorming if there was any ddfats of age {sec Yable 1), The drop ol in lunction
enceinthe perfonmance of Ihe elderly group occuried within the 50 year old group inthe
from that of the younger group. Thus value position in space les!, Conlrary lo expecla-
counts wete parformed and 2x2 tables con- lans lhete was i chango w the perdor-
Shucted inwhich the figute cquial lo and less mance ol the elderly on the Bloch Construc.
than the 50% level of accuracy of each test tion test,
Table I:  Dit in scores obinined by normal subj aerage group
TEST AGE GROUP PvaLLE
SR 20-G9ycars & 70-78ycars | 00026
PIS 20-59years & GO-7%ycars 0,0000***
8Gy 20.63ycats & 70-79years 0.0124°
acu 20-78years 6,916
¢ Peg0s P00 ** P<0,001
was caleulaled. When the  nwmum Percentile ranks weore calculaled from the
expecled value was equal to of greater than normal scotes o moke It possibla lo tom-
5, than tha chisquaro tes! waa bsad altor pate Indvidual patient pedotmanca wilh
applying Yales Gontinuily Coneetion (AN that of the nomma! group and thereby to
and Azen 1859), Il the minimum expected eslablish the patient's lavel of funclion,
valug was less than 5 hen Fischats Exacl .
probabiliies were calculaled. It the nutt 4. Todetetmine whether the accutagy scotes

tbiamed by lhe noimal group and the
pavent group differed statistically lrom each
olher, one way analysis of vatianca was
employed, The Lavine Tos! lor equal
vatiance was lirsl used to eslablish whaihet
the variance differed botween the two
@roups, If tha Lewine Test showed no signi-

17



“IAXX2T

tican! difference the F Test was used lo
determine whether there was a slatishcal
difetence  between the maan  scores
obtained by each group. If the Levine Tesl
was significtant, the Welch Test for unequatl
vamance was used. The naimal subjects
and the patients were grouped lof the put-
poses ol this analysis according fo the ages
within which no difference was lound in the

btained by the narmat A

sigalican) difference belween the scores
oblaned by the palients and the nomal
group walhin the younger i.e. 20-69 years in
the case of the Spaval Relations lest and
20-59 yoars in the case of the Posdion n
Space tesl was found. The dilferences bu-
ween (ha palients and the normals in the
older group i.c. 70-79 years was not calcu-
lated due to an insuflicient number of
patients {see Table IV),

Diferences between paticnta and normal subjects on lhe spaca tesls of the

Taoble iV:
V-P-M Datlery
TEST AGE GROUP PMALUE:
SR 20-63years 0.0000**
1S 20-59yeats 0,0000***
F GO.70yoars 03286
BCI 20-G9years 0,6068**
:[1]] 20-79yeats 0,036
¢ P<0,05 ** P<0,0t *** P<0,001
Table Vi Rellabllity Studies
: SR PIS B8ci ecu
Split Halt 0.61°* - 0,43 0,73
Kuder-Richardson 0.92°* - 0,73 066"
** P<0,004 * P<0,08
Table Vis  Conteni Valldily
SA PIS 1o} Bch
Grasplng space/spatial relations 33 29 3,66° 373
Aclion space/positionin space 1,6 3,70 W AR}

18

An adequate measure of ihe delined function,

S.A. Journat od Qccupatonal Thotar+, Novembat 1995

5. The rehillidty of he losls wero stuched
threugh the Kuder Richatdson Fomuta 20
and the Spld Half rekabilty, using the data
from the normal indmiduals. Test re-lesl
1eliabilty was not determined 3$ vanous
conditons atfuct the 1echrique and limit s
effoctiveness (Downie and Heath 1974)
The tesulls of the teliabibly studies can be
seen in Table V. The tohiability of the tesls
vatied fromi = 0,43 (ar = 0,92. All teltabbily

Hiclenls were however sif atthe
P<0,01 leval. The rehabiily sludies mene
lioned could not be catned out on the posi.
tion wy space st as this is a med lusl and
ihetelore nol all the dems are completed in
every ase.

Inter-rater ratiabil'y was established by
comparing the resulls of three examiners
tashing the same six individuals, Friedman's
two way analysis of vatiance showed that
thare was no slatistical Cifforance in the
accuracy scores oblained by these examin-
15, The tes! could therefore ba said o have
inter-rater reliabilly, Fiiedman's two way
analysis of vanance was chosen as il pro-
vided a more accutate method of deleremin-
ing consisiency batwoen lesters than the
more conventional Pearson Coirclation Co-
Elitcient (Allan 1082},

In addiion an tlem analysis was conducted
lo giive additional intormation on the intarnal
consistency of the tesl, Due to a lack ol

paceh willnat be rep .

6. To deleimine content validity a method
proposed by Huysamen (1980) was usea
1.0, the conlent of the lest was evaluated by
filteen experts In the field. These expert
ocrupational therapists raled the appro-
prateness of the fest for the petceplual
functions as dahined, A scale ol 0-5 was
used whero a sce ‘e of 5 meant Ihat tha lost
was an excellent measuie ol the desenbed
funclion {soe Table VI). A mean scote of
3,75 aind abova would all mtho uppo! qunrs
lle of the tange 0-b and would indicald that
the lest was a better than avatage assass-
ment ol the parceptual ability mentioned.

The results showed that the therapists rating
of thiea of tha tests indicated tha! the con-
fen! as a valid measute of the skilllhat i was
consiructed lo measure. However, the black

ion Il lest, although dlc
measure achon space, was tated as a maa-
sute of graspmg space.

7. Dischmunitve valhty was  detennmed
througlh assessing the diagnastic value ol
tha tests {.e. the clinical feziures of patient
lest tesulls were examined,

THE RESULTS
it can be seen iom the foregaing that.-

All bul the Block Construction ) lost wera able
to allcrentiale the perdormance of the aldarly
individual from that of the younger nommal indiie
widuals, This would conlitm the findings of olher
wotkets (Homn and Cattell 1966, Hayshp and
Stems 1979 and Bolwinick 1981), Studies have
shown Ihal older adulls lend 1o seote loss well in
lests of petception Ihan yeunger adults, Savera)
investigalors havs noted a similianty in the per~
tormanee deticits of normal older pepole when
compared to those of patients with right hemis-
phere damags (Klisz 1978, Farver and Farver
1982 and Concha 1984),

Schale and Schaie (1977) remind us that
although tests of old poople may look like those
of riy, ol hemisphere patients, they do not neces-
satily reflect right hemisphere dystunction, It
seems thal the normal ageing process depiesses
shills that ate and sensory

in natwre and invalve speed of tesponse, It 15
thereforo imponant o nole thal percepluat
changes do not always tosull In functionat
deficits, hence the apparent disagreament
among tesearchers investigaling the finks be-
tween perception and activities of daly living,
Soma studies have indleated a correlation be-
ween visual perceplual velucts and selt care
status {Lorenze and Canct 9 1962, Andetson el
al 1974, Feinganson el al 1977 and Tius et al
1991} wheteas somo haveindicated ihat thera s
o telationship (Rosenthal et ol 1955 and Taylor
ol al 1971). The functional relat onship between
petceplual dysfunclion and activities of daily liv-
ing in the adult undoubtedly nevds to be pure
sued using lests hat are sensitive to he narmat
ageing process,

Scores on fests are indicalive of dystunction
what nonative data ate used for compataliva

3. Inthis study vere usod for
this comparison, However, Iho occupational
Ihetapist alse needs to anzlysa and compare
\ho resuls of tes parformanca on the different
tests to dulatmine the type of failure occuring
{discriminative valitiity).

Barlon (1979), Benlon (1969), Crichley (1953)
and Lutia (1980) hava enumeraled the fealutes
of spalial problems in drawing and construction
lesls which are a help indiagnasis, Eramples o

§A Joumaiof Occupational Thetapy, faveniber 1995 14
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these features in relalion to the lesls discussed
ale»

Grasping Space

= Constructions and drawings are crovwded
o a corner.

= Honzonlal constructions become oblique.

—~ Thate s a poor and inaceurate placement of
a componen! i a consliuction wilh relalion
to anpihe: companent {sea Figuve 3}

= Theie s aninabilty to correctly onertatu the
blochs as ieptesented in the 2 dimensional
drawng as well as totatien of componen!s of
the entire design (Figute 5)

As the spaca relations and the position in space
tests are mulliple choice lests, problems can
only be diagnosed through the scores obtamed,
However, compatison between the molor free
and mator lasks can help in the diagnosis ol a
construclional apraxia.

of ©

Figare 3~

~ Thete 15 inaccurate ntersechion of co-ordine
antsin construction lagks.

- Blocks aro added or ormidled from the con-
slruchon.

~ The tash is tackled n a precemeal mannes

ana not wisualised a3 a whole

Consltucicr 3 complotect thacnmh Inal and

errah 0. ihe dosignis not viewed ay awhole

Action Space
=~ There is a confusion of planes.

The quesion (hal needs to be answeted 15
whether the spatial skills of grasping space and
aclion space are hieraichicat in nature Lo, does
skill in grasping space form the basis upon
which skills in aclion space ate bui{? Wil prob-
lems in grasping space aulomatically cause
ptoblems in an aclion space? According to De
Auriaguetra and Tissot (1969). Qrasying sPace
of subjuchiva space develeps in the ehitd bolate
that of acton or cbjeclive space.

l ysing the dilf in tho
batween the molor tice and motor tesls, i was

- There is ol
paispective and depth {(Figure 4 a and b)
and abrormalities ol relative size and articu-
lation.

sarved thal twelve pationts performed below
the 15th percentile and tharalore could ba said
to pedoim outside ihe notmal range of funclion
of both lyjes ol lask Seven of these patients

20 S.A Journat of Qccupational Thesapy, November 1995

Flgure 4 b~ Action Spate: Abnormal Representation of Petspective and Deptiy

5 A Journatof Qceupatunal Thonpy, Nevemlicr 1936 29
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Figure 5~ Actirn Space : Rolallon of the Design

were ihought 1o be aptanc due 1a the types of
mistahes ey matle These mistakes have bean
prewwously desciboed (Concha 1987)

Thiee palienis perormed bielow the 15th per-
cenhile on motot liee spatia! lasks bul witlva not-
mal wmts on ke consliichon tasks. These
patients could theivfore be said fo have a prob.
lom of space visuahsalon winch mptoved with
objeet ulisaton 1o in the hiekd ol ackion sprrs
bul not grusgping space

Only ana patient priformed oelow the 15th pete
cenble on the construchion lasks but withia nor-
mal s oo the molor hee tasks Aithough
wriusual to find a conzlruchonal aptaxia without
conconutant space problems, 1 was felt thal this

pavent's probleins were mote i the held o a

asmanyol i

ol apraxla were presenl.

Five of the patients performed well above the
15th percentile on all the spatial lests, Ihey wore
thatelote lell to have no spatial problams.

The fact thal allihe patients who taled Ihe spaco
+alabon lest also faled the posibon in space lost
seems lu indicate that the lverarchical nature of
the skils was n opatation in tho motor hiee
spaca lasks, This pallern was nol appatent in
the block constiuction tests as 52% ol tho
pationts passed both tests, 22% latted both and
an equat number fated one or 1he other. Tius
may be due lo he poor cantent validdy lound on
the Block Conslsuction i test.

There are no deadilines for articles.

Keep them coming.

22 B A Jounat ol Uccupational Thetapy, Hovember 1905

CONCLUSIONS

1 15 impaortant far the therapist lo realise that
thera is a norns decroase in percepluat lungs
Iran with aga and Ihus to be able to dulerning
the dillerence between notmal and abnoimal
lunclion belote Ihetapy can lake place.

I addblion dl 1 also helpdub oy e seluction ol
actvities for teatmont i 1ne (haapst is able lo
make the dishncion between problenis of
grasping spuce and achion space as well as be-
{ween those problems that include motor outputl
and lhose that o nat

Howevet, as previously conclided anatysis of
1ot taking behaviou a5 well as the companzon
of scores with sutmativo datiy neewds o take
place betote thy tyhe of spabad dyslunclion can
be diagneue<) Fot tha V-P-M batlury to provide
agatistacloty nicinad of duing his the construge
tiontesls necd o bo reviser!

Tho imporance of isolating pace visualizition
tasks which nvuive mote "thinking)” than *doing”
shills cannet be overemphasised Out move.
manis withou! our @
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APPENDIX 6

LETTER |

To THE NORMAL SUBJECTS

! consent to carry out the tests of Visual-Perceptual-

Motor function. I understand that:

my resuilts will used to provide data on the scores obtained by normal people so
that it can be determined whether patients who have suffered a stroke have problems
with V-P-M function.

that my name will not be used in any way and

that | may withdaw from being tested at any time.,

Signed:

Date:

-CCLXXXII-



LETTER I

TO THE PATIENTS

I consent to do the V-P-M tests, which as explained to

me by Marjorie Concha, is a hew battery of tests and is an extension of the evaluation
that | would normally undergo preparatory to receiving Occupational Therapy. |
understand that | may withdraw from being tested at any time without jeopardising my

right to therapy and that my name will not appear in the results.

Signed:

Date:___

-COLXXXHL-
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