
TABLE 11.17 DIFFERENCES IN ACCURACY

SCOR;:':S OBTAINED BY NORMAL SUBJEqTS AND

PATIENTS - SR

AGE LEVINE'S TEST WELCH TEST
PVALUE PVALUE

20-69 0,0000 0.0007 ...

70-79 0.0000 0,1939

••• P<O,OOl

11.5.4.2. Accuracy Scores - The Position in Space Test

Testing for significant differences between the accuracy
scores obtained by the normal group and the patient group,
was carried out as for the Space Relations test (Table
11.18).

TABLE 11.18 DIFFERENCES IN ACCURACY

SCORES OBTAINED BY NORMAL SUBJECTS AND

PATIENtS - PIS
r==

AGE LEVINE'S TEST FTEST
PVALUE PVALUE

?0·S9 0,8382 0.0000 ...

60 ..79 0,9934 0,3286

=
... P<0,001

As In tile space relations test, there were no statistical
differences in the performance of the eki~rly group of
normal subjects and the patients of the same age. This was
surprir,ing for a test of this level of difficulty but may again
be due to the small number of patients tested (n=7). Six
patients were found to be untestable in this age range which
is probably a more accurate reflection of its difficulty level.

11.5.4.3. Time Scores - The Space Relations Test

cornparlsone were made between the normal and the
patient group within the age categories already established
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i.e. twenty to thirty-nine, forty to fifty-nine, sixty to sixty-nine

and seventy to seventy-nine years. The results are to be

seen in Table 11.19. There was no difference between the

normal and the patient group at the younger age in the time

taken to complete i.le test.

TABLE 11.19 DIFFERENCES IN TIME SCORES

OBTAINED BY NORMAL SUBJECTS AND PATIENTS

-SI{

AGE LEVINE'S TEST WELCH TEST
PVALUE PVALUE

20-39 0,0000 0,0518

40-59 0.0000 0,0046 •

60-69 0,0000 0,0129 •

70- 79 0,0670 0,0000 .,.

• P<O.05 ••• P <0,001

11.5.5. Analysis of Tests Executed by Patients

11.5.5.1. Space Relations Test

a) In the age group twenty to thirty-nine, two of the

seven patients performed below the fifteenth

percentile and therefore could be said to have a
problem with space relations. One patient was

discharged prior to completing the test.

b) In the age group forty to fifty-nine, six of the ten

patients demonstrated problems as they obtained

scores below the fifteenth percentile and one was

discharged prior to completeing the test.

c) In tre age group sixty to sixty-nine. three patients

received scores above the fifteenth percentile, five

below and one was discharged prior to completing the

test.
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d) Of the six patients in the seventy to seventy-nine year

group, two obtained scores above the fifteenth

percentile, one below and three were untestable.

11.5.5.2. Position in Space Test

a) In the age group twenty to thirty-nine years, two

patients were found to have problems with position in

space as they received scores below the fifteenth

percentile and one was discharged without

completeing the test.

b) In the age group forty to fifty-nine years, five patients

received scores below the fifteenth percentile, one

was untestable and one discharged prior to

completing the test.

c) Of the ten patients in the sixty to sixty-nine age group,

only one received a score within normal limits, one

was discharged prior to completing the test, one was

untestable and the rest received scores below the

fifteenth percentile thereby demonstrating a problem

with position in space.

d) In the seventy to seventy-nine year age group, the

only patient who completed the test, received a score

below the fifteenth percentile and one was dis-

charged.

Although the Space Relations test appeared to be the

easier of +l1etwo tests, there was no real difference in the

number of patients passing this test particularly in the

younger age groups, compared to the Position in Space

test.

It was also interesting to note that no differences existed in

the time scores obtained In the twenty to thirty-nine year old
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group on the Space Relations test, the patient and the

normal group taking equally as long to complete the test.

Differences between the forty to fifty-nine year olds and the

sixty to sixty-nine year aids were probably significant

(P<O,05). However, the differences between the patients

and the normal group once they had reached seventy was

almost certainly significant (P<O,001). Caution should be

used in interpreting these results due to the small number of

patients in the seventy year old group.

11.5.6. Problems That May Be Diagnosed From Performance On The Space

Relations Test And The Position In Space Test

The analysis of the performance of patients on a multiple choice test,

takes a different form to that of drawing and construction tests, as

making a diagnosis is dependent on determining the skill that the test

measures and comparing the patients' scores to those of normal

individuals of the same age.

However, comparisons can be made between tre pel formance of the

lndivldual patient on tests that require motor output and those that do

not (See Chapter 16 on Apraxia and Chapter 19 on Spatial

Discrimination).

The following types of problems were diagnosed in the execution of

the Spatial Relations and the Position in Space tests:-

a) Neglect of the left visual field was seen in the performance of

patient twenty-seven in both tests.

b) Poor spatial ability in both aspects of space i.e. position in

space and spatial relations (patients two, eight, nine, ten and

twenty-two).

c) Poor space visualisation was seen in the performance of

patient twenty. This patient performed within normal limits in

the space relations test, but poorly in the position in space test.
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d) Visual inattention - Patient thirteen appeared to be unable to

see all the different designs at one time, therefore, was unable

to select the correct design. Other problems such as poor

visual memory and poor concentration (patient eleven and

twelve) cannot always be dissociated from visual attention and

require an experienced tester to make a diagnosis.

e) Perseveration - this was seen in the results of patient nine as a

design was repeatedly marl=rt

11.6. ITEMANAL" ,S

Item analysis was only carried out on the Space Relations test, The Position in

Space test is a speed test i.e. the subject had a limited time to complete his

response therefore not every item wast completed by every subject. Thus the

results had to do with the speed at which the subject worked rather than his

overall ability to do the test (Downie and Heath 1974).

11.6.1. The Difficulty Index

The difficulty index was calculated using the responses from the

normal group of individuals, in the age groups twenty to sixty-nine

and seventy to seventy-nine years (see Table 11.20).

As can be seen from Table 11.20, very little variation occurred

between the items, each item demonstrating a high difficulty p,

therefore being very easy to complete. The older age group found

the first twenty items slightly more difficult than the last twenty. This

was to be expected as the last twenty items used more familiar letter

and number relationships. Accordingly the items should be re-

ordered so that the test begins with items twenty-one to forty.

The difficulty index for the responses obtained from the patient group

was also calculated, Fischer's Exact test was used to calculate

whether there were statistical differences between the normal and

patient group In the responses obtained on each item (See Table

11.21).
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TABLE 11.20 DIFFICULTY INDEX - SR

ITEM DIFFICUL TV P DIFFICUL TV P ITEM DIFFICUL TV p DIFFICUL TV P

20·69 YRS 70·79YRS 20-69YRS 70·79 YRS

1 0,97 0,90 21 1,00 1.00

2 0,96 0,80 22 0,95 0,90

3 0,97 0,75 23 0,91 0,90

4 0,99 1,00 24 1,00 1,00

5 1,00 1,00 25 0,95 0,90
-

6 0,99 0,95 26 0,99 0,90

7 0,99 0,95 27 0,86 0,75

8 0,97 0,95 28 0,99 0,90

9 0,98 1,00 29 0,97 1,00

10 C,97 0,90 30 0,93 0,90

11 0,99 0,90 31 1,00 1,00

12 0,99 0,95 32 0,94 0,90

13 '),99 0,85 33 0,98 1,00

14 0,99 1,00 34 1,00 1,00

15 1,00 1,00 35 1,00 1,00

16 1,00 0,90 36 I,UO 1,00

17 1,00 1,00 37 0,99 1,00

18 0,99 0,30 38 1,00 1,00

19 1,00 1,00 39 1,00 1,00

20 0,98 1,00 40 1,00 1,00
_-
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The difficulty p for the seventy to seventy-nine year old group was

not calculated as scores from only three patients in this group were

available. As previously stated three patients in this group were

untestable on this component of the test battery. Patients in the

older age group appeared to have severe difficulty with spatial type

tasks not experienced in the other tests (see discussion in Chapter

Eighteen) and the zero scores of the patients who were untestable

should probably have been included in the results.

From the difficulty index calculated on the results of testing the

normal subjocts it appeared that only items one to twenty should be

retained in the test and re-ordered in terms of difficulty levels, The

remaining items were easy, in addition there were more items which

demonstrated a statistical difference between the patient group and

the normal group in the first twenty items.

11.6.2. Item Discrimination

This is the extent to whicn the item discriminates between the

subjects who can do well on the test and those who can not. The

procedures for establishing the discriminatory levels of each item I.e.

testing the significant differences between two proportions and the

correlation approach were impossible to determine. This was due to

the fact that the difficulty levels were high and cut points for the

upper 27% and lower 27% of the overall score could not be easily

established.
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ABLE 11.21 DIFFICULTY INDEX - PATIENT GROUP - SR
=

ITEM
I

DIFFICULTY P ITEM DIFFICULTY P

:? 1YRS 20·69 YRS

1 ,.. l 21 1,00

2 0,76 .. 22 0,96

3 0,92 23 0,88

4 0,84 .. 24 0,96

5 0,96 25 0,80 •

6 0,84 •• 26 0,96

7 0,76 •• 27 0,86

8 0,84 • 28 1,00

9 0,88 29 0,96

10 0,80 •• 30 I 0,92

11 0,96 31 0,88 ••

12 0,96 32 0,84

13 0,80 •• 33 0,84 •

14 0,80 •• 34 1,00

15 0,96 35 0,80 •••

16 0,88 •• 36 1,00

17 0,84 .. 37 0,96
,"--"

18 0,96 38 0,92 •

19 0,92 • 39 0,88 ..

20 0,96 40 0,96
-

• P < 0,05 •• P < 0,01 ... P < 0,001

11.7. TEST RELIABILITY

11.7.1. Split-Half Reliability

Split-half reliability provided a co-efficient of internal consistency for

the test with regard to content sampling, The resultant co-efficient of

correlation for the Space Relations test was r = 0,43 In the age group
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twenty to sixty-nine and r ::: 0.73 for the age group seventy to

seventy-nine.

Split-half reliability co-efficients can not be calculated for the Position

In Space test as the time limit meant that not every item was

answered by all subjects,

11.7.2. Kuder-Richardson Formula 20

In this method of calculating test reliability, the pass-fail score for

each item was compared with the total score using the Kuder-

Richardson Formula 20. This procedure determined the inter-item

consistency of the test.

For the age group twenty to sixty-nine the co-efficient of correlation

was r = 0,87 and for the age group seventy to seventy-nine, r::: 0.94.

Thus reliability co-efficients for the Space Relations test using this

method were high. Table 11.22 shows the range of correlation co-

efficients which are all highly significant. Only the split-half correlation

for the younger group is well be.ow the r= 0,80 considered desirable.

TABLE 11.22 RELIABILITY CO-EFFICIENTS • SR

AGE SPLlT·HALF KUDER·RICHARDSON ~

20-69 0.43 .... 0.87 •••

70·79 0,73 ••• 0.94 •••
Ii-

... P < 0.001

Again tile Kuder-Rlchardsort Formula was not calculated for the

Position in Space test for the same reasons as those given in 11.7.1.

11.7.3. Inter-Rater Reliability

The Friedman two-way analysis of variance showed that there was

no statistical difference between either the accuracy (p=O,8825 in the

Space Relations test and p=O,8465 in the Position in Space test) or

time scores (p=O,3529 in the Space Relations test) obtained by three
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examiners on each of six individuals tested. Both tests could therefore

be said to have inter-rater reliability.

11.8. TEST VALIDITY

Two types of validity were determined i.e. content validity and construct validity.

11.8.1. Content Validity

The data on content validity were provided by fifteen occupational

therapists (group one) who rated the Space Relations and Position in

Space tests on a 0 to 5 scale, according to how well they felt the test

measured the defined skills (see Table 11.23).

TABLE 11.23 CONTENT VALIDITY - SR AND PIS

PERCEPTUAL SKILL SPACE RELATIONS POSITION IN SPACE
Mean Rating Mean Rating

Form as m?3S 1,4 2,0

Overall Contour 1,5 1,3

Sub-Units of Form 1,6 1,3--
Perceptual Constancy 2,3 3,4 **

Directionality 2,1 2,5

Space Relations 3,3" 1,6
I--

POSitionIn Space 2,9 3,7 iii ..

Figure-Ground 2,1 1,4

Colour 0,1 0

Praxis not required not required

•• a better than average assessment of skill *** a very much better than average assessment

As can be seen, the Space Relations test was estimated to be only a

better than average way of evaluating the skill of space relations.

The Position in Space test was \hought to be a very much beUer than

average way of measuring the skill of position in space but was also

thought to measure perceptual constancy.
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11.8.2. Construct Validity

11.8.2.1. Age Differentiation

Discussion already presented indicated that some

perceptual skills deteriorate with age. In the case of the two

motor reduced space tests, both were found to be sensitive

to age rr.ated changes. The Spatial Relations test

demonstrated a difference in the performance between the

twenty to sixty-nine year old group and the seventy to

seventy-nine year old group ( P < 0,01). The Position in

Space test showed a drop off in performance at a younger

age group i.e. at fifty-nine years (P < 0,0000). Thus both

were valid measures of age related changes in the ability to

perceive space.

11.8.2.2. Correlation with Other Tests in the Battery

The hiY,lest correlation of the Space Relations test was with

the Design Construction test (r = 0,56). This is realistic as

both tests were constructed to measure spatial relations.

Other correlations although lower i.e. with the Arrows test

and the test of Visual Motor Integration, can be explained on

the basis that some spatial ability is needed to complete the

other tests mentioned. The low correlation between the

Space Relations test and the Block Construction I and Stick

Construction I tests can only be explained by taking the

motor component of the latter two tests into account.
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TABLE 11.24 CORRELATION WITH OTHER TESTS

IN THE SATIERY - SR AND PIS

SPACE RELATIONS POSITION iN SPACE
TEST TEST

Arrows 0.48 .*"" 0,25

VI\1I 0,43 *** 0,56 *..

Block Construction I 0,31 0,28

Block Construction II 0,24 0,48 •••

Stick Construction I 0,21 0137

Stick Construction II 0,39 ... 0,23

Design Construction 0,56 ••• 0
1
52 ....

Dot-Line 0,44 ••• 0,49 •••

Figure-Ground 0,48 ... OA2 .....

Perceptual Constancy 0,43 ... 0,37

Position In Space 0,27 1,00

Space Relations 1,00 0,27

Part-Whole 0,27 0,6U *"'*
-

Colour 0,12 0,21

••• P <0,001

The correlation of the Position in Space test with the VIv11

(r = 0,56) is interesting. It is poss.ble that copying drawings

of designs freehand requires a degree of space

visualisation. Correlation with the Block Construction II test

was expected as the tests were designed to measure the

same skill as does the Design Construction test. Aspects

of the Dot-Line test also measure space visualisation hence

the correlation with that test.

However, the highest correlation o : J,60) was with the

Part-Whole test indicating the extent to which space

visualisation was needed to complete this task.
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It is interesting to note that the corre'atlon of the two motor

reduced space tests is only (r = 0,2"/) which seemed to

show that different components of space perception were

being measured as intended.

A factor analysis was carried out on the tests in the battery

to determine whether the tests had factors related to each

other. It can be seen that the Position in Space test did not

load at all for factor " which is probably a figure-

ground/visual discrimination factor.

TABLE 11.25 SORTED ROTATED FACTOR

LOADINGS - SR AND PIS

FACTOR I FACTOR II

Position In Space 0,80 0,0-
Space Relations 0,56 0,78

Block Construction I 0,74 0,0

part-Whole 0,73 0,0

VMl 0,63 0,41

Dot-Line 0,61 0,52
1--
F:gure-Ground 0,58 0,54

Design Construction 0,51 0,57

It appears that tests that are loaded for Factor I require

spatial ability, in particular the type of ability that requires

space visualisation. The Position in Space test had a high

loading for this factor whereas the Spatial Relations test had

a higher loading for Factor II which appeared to be more a

measure of visual discrimination and figure-ground abilitr.

As no marker variables were included in the factor analysis,

results cannot be readily used for the purpose of construct

validity.
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11.8.2.3. Results of Testing Patients

Both tests were found to be valuable in measuring the

difficulties experienced by patients in the younger age

groups, a statistical1v significant difference being found in

the scores obtained by the patients and normal individuals

(Space Relations test twenty to sixty-nine years P -e 0,001

and the Position in Space test tw€.nty to fifty-nine years P <

0,001). The lack of differences found between the scores

obtained by older groups coulo be due to the small number

of patients tested. However, as several patients in the older

age groups could not do the tests at all, it would seem that

performance, or lack thereof, could indicate problems in the

area of space perception.

11.9. CONCLUSIONS

In summary the following has been found on the spatial relations test:

III it \ ..as an easy test to administer and judging by the difficulty p, it was a fairly

easy test to complete although it was sensitive to age related changes;

• as in all other tests it took longer for the older group of subjects as well as

the patients to complete the test;

• there was also a difference in the performance of younger people between

the normal group and the patients, thus the test was sensitive to changes

which occur as the result of a stroke in this group;

• it was not clear why there was no difference in the performance between the

normal elderly and the elderly patients. Small nurnbers in the patient group

could not be the only reason for this lack of difference as many of the other

tests with small numbers of elderly did show a difference. Taking out ail the

items that did not discriminate between subjects who could and those who

could not do the test rnay make the test rnore useful for diagnosing problems

in the elderly;
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.. reliability co-efficients were acceptable, except for the split-half reliability in

the twenty to sixty-nine year old group;

II the rating for content as evaluated by experts was not as high as was

expected. Although it was chown to have valid content for the skills that it

was constructed to measure, the lower construct rating might have been due

to the fact that the test was also found to evaluate perceptual constancy,

directional, position in space and figure-ground skills;

II!I the test loaded for Factor II which seemed to be a figure-ground and visual

discrimination factor. The results of this analysis seen together with the

content validity study seemed to indicate that this test should be used to

determine visual discrimination ability.

• the Block Construction I and Stick Construction I tests were compiled to

provide information on the motor enhanced aspects of space relations. The

Space Relation test, however, did not correlate well with either of these

tests.

It would seem, therefore, that the test was not a good measure of spatial

relations, but after undergoing revision and re-ordering of the items could be

used to evaluate visual disc.rimination.

In contrast the following has been found on the position in space test:-

II it was an easy test to administer. However, It was not easy for the subjects

to complete or easy for the subjects to understand what was required;

• because it was a timed test no item analysis was done;

• there was a "drop off' in the ability of normal subjects to complete the test

at a fairly early age;

• the test was shown to be sensitive to changes that occur In the younger

stroke patient, but not in the older group. A large number of patients were

unable to do this test. This might be the reason for the lack of difference in

the scores between the normal and the patient group. If a zero score had
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been recorded tor these patients a different picture would probably have

been found;

• the test demonstrated inter-rater reliability;

• construct validity for position in space was demonstrated although it also has

some measure of perceptual constancy;

II it correlated with the Block Construction II test, a test which was constructed

to measure position in space and space visualisation using motor output;

II it has a very high loading for Factor I which was thought to be a space

visualisation factor;

It would appear that the Position in Space test was a good measure of this skill

and should be retained in the battery. However, in constructing a new test, the

Position in Space test should be reduced by half. Before the test can be

reconstructed it should be administered in its entirety without the time limits, so

that an item analysis can be conducted. The items can then be graded from

easy to more difficult.
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CHAPTER 12

THE BLOCK CONSTRUCTION TESTS

12.1. INTRODUCTION

Construction with blocks has long been used as a method of determining three

dimensional constructional ability, spatial concepts and the ability to motor plan.

As far as it can be ascertained. the first person to use Block Construction in

assessment 'was Poppelreuter in 1917 (Benton 1979).

Block Construction originated in the play of the child. Gesell (1966) stated that

block play was one of the common interests of the pre-school child and that the

ch • used this method to develop a space structure within the sphere of grasp

and release i.e. within the realm of grasping space. According to Lezak (1983).

building and assembly tasks involve the spatial component of perception at the

conceptual level as well as in motor execution.

Although there is a tendency for drawing and constructional disturbances to

occur together. this occurrence is variable (see Chapter Sixteen on apraxia). so

that the two types of activity need to be evaluated separately (Lezak 1983).

Two types of constructional tasks were used in the V-P-M battery l.e.

construction with blocks involving mainly three dimensional constructions and

two dimensional construction as in the stick and design construction tests.

Only the Block Construction tests are discussed in this chapter.

The Block Construction tests were drawn up by the candidate for the purpose

of evaluating spatial relationships and space visualisation and the link between

spatial skills and motor output. Two tests were used i.e. construction from a

three dimensional model and construction from a two dimensional drawing on a
card.

A description of the Block Construction I test is to be found in Chapter Four

(4.6.10.) and Appendix 1, Section 2.10.1. while a description of the Block

Construction II test will be found in section 4.6.11. of Chapter Four and

Appendix 1 Section 2.10. 2.
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12.2. RevieW OFSIMILARreSTS

Block Construction tasks may involve horizontal or vertical arrangements on a
flat surface or they may use a combination of planes. The model may be three
dimensional or presented in abstract two dimensional form. Benton (1979:221)

stated that these tasks are not "... equivalent in their demands on sustained

attention ... perceptual acuity, the apprehension of spatfal relationships,

judgement of perspective s'ld motor skill". It is for this reason that different
types of Block Construction tests have been developed.

12,2.1. Two Dimensional Horizontal And Vertical Arrangements

Several tests that involved construction in the horizontal and vertical
on a flat surface were available. However, they all included matching
colour to make a design.

Kohs' Blocks were the forerunners ·T !his type of block design and
many tests have since been based on this test (Lezak 1983). The
most widely used replacement of the Kohs' Block test is the I310ck
Design sub-test of the Wechsler Intelligence Scales for Adults
(WAIS) (Wechsler 1981). In the WAIS sub-test the subject used
blocks coloured red and white to copy a design presented on a
smaller scale In a bOvr<let. The WAIS sub-test Is purported to
measure vlsuo-spatlal ability, conceptualisation and the ability to form
a "gestalt".

The Goldstein and Sheerer Cube Test is another block construction
test based on the concept of Kohs' blocks (Grassl 1970). There are,
however, no normative data for the Golds.tein and Sheerer Cube
Test.

The Cube Copying sub-test of the RPAB (Whiting et at 1985), is
similar to the WAIS test, but in this case the blocks are cobu!'e'.'l blue
and yellow (see Fig 12.1). The LOTCA Test (ltzkovlch ot at 1990) has
a similar sub-test using blocks with colours.
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FIGURE 12.1 CUBE COPYING TEST - RIVERMEAD

PERCEPTUAL. ASSESSMENT BATTERY

On analysing the perceptual skills evaluated by the above mentioned

tests it seemed that. apart from spatial ability and the ability to form a

"gestalt" (Part-whole perception). colour discrimination ability was

also required, As these tests are also used to assess

conceptualisation it seemed desirable to compile a new Block

Construction test, the execution of which required mainly spatial and
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constructional ability. Construction in the horizontal and vertical on a
flat surface was not included in the V-P-M battery due to the
limitations of this dimension should colour not be incorporated into
the design. However, there are two designs, one in the Block
Construction I test and the other in the Block Construction II test
which require thl) construction to be made on the flat surface.

12.2.2. Three Dlmsnslonal Construction

Gesell (1966) described various block constructions used with
children. These Increase In complexity as the child gets older.
Gesell's constructions have been used in a test for the evaluation of
the pre-school child (Ames et al 1980). A tower of ten blocks and a
train can be produced by a child of two and a half years old while a
bridge can be constructed by a three and a half year to four year old
child, a gate can be constructed at five years and steps at six years.
Two of these Block Constructions tasks, I.e. the tower and the
bridge, are included in the Standford·Binet Battery (Terman and
Merril 1973). an Intelligence scale with norms for ages ranging from
two years through to the young adult.

Grassi (1970) tried to improve the Goldstein and Sheerer Cube Test
In his Gras'>l Block Substitution Test which required the subject to
reproduce a three dimensional model Instead of the two dimensional
construction demanded by the Goldstein and Sheerer test. The
Grassi test called for the subject to reproduce the design on all sides
i.e. top, side, and bottom of the constructlon thus reqUiring the
complex skill of space visualisation.

Non-standardised three dimensional Block Construction tasks have
been described by Hecaen et al (1951) and GClodglassand Kaplan
(1972), however, the most commonly used three dimensional
construction task is that formulated by Benton et al (1983). This test,
originally called the Three Dimensional Construction Praxis Test
(Benton and Fogel 1962) consists of three different constructions of
Increasing complexity. Benton et al (1983) obtained data for this test
on one hundred control patients between the ages of sixteen and
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sixty-three years, who had no history of brain disease or injury. They
found that the mean score for the older patienst i.e. those above fifty
years was higher than for those below fifty years, however, no
statistical analysis was reported on the data. A patient was said to
have intact function if he scored twenty to twenty-two points or above
as ninety percent of normal controls obtained this score.

Benton et al (1983) also evaluated patient performance by
comparing the copying of a three dimensional model with that of a
photographic model. He found that the performance improved when
the three dimensional model was used.

Farver and Farver (1982) used tile Block Construction test described
in the Boston Dlagno$tic Aphasia Examination (Goodglass and
Kaplan 1972) to determine age related changes in constructional
tasks. This test consists of ten designs presented in the form of
photographs. Tile subject is given one minute to complete each
construction which is then scored correct or lncorrcct, Farver and
Faver (1982) used this test to evaluate sixty-eight norrnal lndtvlduals
ranging In a!Je from forty years to eighty years. They found a
statistically significant age effect with increasing age. Differences
were found in the performance of the three age groups of sixty to
sixty-ninI4. sliwenty to seventy-nine and eighty to eighty-nine years.

Three tests have more recently been formulated for three
dlmenelonel Block Construction l.e, the Three Dimensional Copying
test of the RPAB (Whiting et a11985), the Three Dimensional Block
Constructlcmtest of the COTNAB (Tyerman et al 1986) and the Plain
Block Design of the LOTCA (ltzkovich et aI1992),

The RPAB consists of only two tasks, the first a fairly simple one
which is used as a demonstration item (Fig 12.2), The second task
is a more complicated construction made up of several different
sized and shaped blocks. The total test score Is obtained from one
construction which the candidate feels is undesirable as one mlstake
can be easily compounded, The COTNAB Block Construction test Is

~284"



r=---

..l..~.'~ .r-c»
... ~ ....-.'L;

I,'
r,

1.~

FIGURE 12.2 TRIAL ITEM - RIVERMEAD PERCEPTUAL

BATTERY - THREE DIMENSIONAL BLOCK CONSTRUCTION

very similar, the only difference being that the blocks supplied to

complete the construction are all of the same size and shape as

those of the model. The LOTCA has the same characteristics but

the !T'~delis depicted on a card. No age related changes were found

in normal performance on either the RPAB test or the LOTCA. The

COTNAB has different tables for each of three age groups t.e,

sixteen to thirty years, thirty-one to forty-nine years and fifty to sixty-
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five years. However no statistical comparisons have been made

between the scores for each of these groups.

12.3. ReAsoNs FORCOMPILINGNEWTeSTs

Tests developed by Benton and Fogel (1962) and Goodglass and Kaplan

(1972) could have been used by the candidate, however, as these tests

required the subject to identify the size and shape as well as the spatial location

of each piece, it was decided to construct a test using blocks of a uniform size,

shape and colour. In addition the available administration and scoring

instructions for the above mentioned tests were felt to be inadequate to assure

test-retest reliability.

A test was therefore constructed that:

a) evaluated the ability to construct from both a tv", id a three dimensional

model in order to evaluate grasping and action space.

b) provided rigorous scoring and administration criteria.

c) provided an evaluation of normal function against which patient

performance could be evaluated.

Two Block Construction tests were designed. The 210ck Construction I test
requires the subject to copy a three dimensional model and the Block

Construction II test, the subject to copy a two dimensional drawing.

12.4. ReSULTS OF TESTINGNORMAL INDIVIDUALS

12.4.1. Accuracy Scores - Block Construction ITest

The means and the standard deviations were calculated for the

normal group (i.e. group three) as a whole (Table 12.1) and for each
age group individually (Table 12.2).

TABLE 12.1 MEAN AND SO OF ACCURACY SCORES .. BCI
-

n MAX SCORE MEAN so RANGE

118 12 11.5 0,96 8·12
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TABLE 12.2 MEAN AND SO OF ACCURACY SCORES FOR

EACH AGE GROUP - BCI

AGE I n MEAN SO RANGE
20-29 20 11.9 0.31 11-12

30-39 21 11.38 1.07 9-12

40";9 19 11.90 0.32 11-12

50-59 19 11.53 0.70 10-12

60-69 19 11,37 1,30 8-12

70-79 20 10.95 1,23 9-12

The Pearson Chi-square Test was used to determine whether any
difference existed in the performance within the group as a whole. A
cut point of eleven was used with the percentage nbtaining a score
greater than and lower than the cut point being used to calculate the
Chi-square value (Table 12.3).

TABLE 12.3 COMPARISON OF ACCURACY SCORES - BCI

AGE 20-29 30-39 40-49 50-59 60-69 70-79 TOTAL
less than 10.0 28,6 10,5 36.8 21,1 50,0 26,3
11

greater 90,0 71.4 89,5 113,2 78,9 50,0 73,7
than 11

Pearson Chi-square Value'" 12,40 P <0,05

As a significant difference was found at the P <0,05 level of
significance further analysis took place to determine where the
differences were to be found. The results of this analysis were as
follows:-

a) The Pearson Chi-square Test showed that no difference
existed between the age groups twenty to twenty-nine, thirty to
thirty-nine, forty to forty-nine, fifty to fifty-nine and sixty to sixty-
nine (P = 0,1839). These age groups were, therefore,
combined for the purpose of further analysis.
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b) Yates' Corrected Chi-square test showed that there was a

difference between the performance of the twenty to sixty-nine

year old group ,md that of the seventy to seventy-nine year old

group (P = 0,0179) at the P< 0,05 level of significance (Table

12.4).

TABLE 12.4 COMPARISON OF ACCURACY SCORES FOR

AGES 20· 69 AI\1O 70 - 79 YEARS - BCI

AGE 20-69 70·79 TOTAL

Less than 11 21,4 50,0 ,6,3

Greatetthan 11 78,6 50,0 73,7

Yates' Correctec chi-square Value = 0,0124 P <0,05

12.4.2. Accuracy Scores - Block Construction II Test

The means and the standard deviations were calculated for the

normal group i.e. Group three, as a Whole (Table 12.5) and for each

age group individually (Table 12.6).

TABLE 12.5 MEAN AND SO OF ACCURACY SCORES· BCII

n MAX SCORE MEAN SD RANGE

118 12 9,84 2,42 2·12 I
TABLE 12.6 MEAN AND SO OF ACCURACY SCORES FOR

EACH AGE GROUP· BCII

AGE n MEAN SD RANGE

20·29 20 10,9 1.52 7·12

30·39 21 10,38 1,86 6·12

40-49 19 9,84 2,12 6·12

50·59 19 9,90 2,28 4·12

60-69 19 9,86 2,87 4·12

70·79 20 8,30 3,(13 2·12
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The Pearson Chi-square Test was used to determine whether any

differences in the accuracy scores existed between the various age

groups (Table 12 7).

TABLE 12.7 COMPARISON OF ACCURACY SCORES u BCII

AGE 20-29 30-39 40-49 50·59 I 60·69 70-79 TOTAL

less 35.0 47,6 52.6 57,9 52.6 75,0 53,4
than 10

greater 65,0 52.4 47.4 42,1 47.4 25,0 46,6
than 10

Pearson cut-square Value = 6,916 = Not significant

As there were no differences amonqst the age groups no further

analysis was carried out. The data on both the Blenk Construction I

and II tests were, for the sake of convenience, grouped as per the

other data in the battery for the calculation of percentiles i.e. twenty

to thirty-nine, forty to fifty-nine, sixty to sixty-nine and seventy-

seventy-nine.

Thus it can be seen that the null hypothesis Which stated that

decreased ability will not be found with advancing age in visual-

perceptual motor function was rejected in the case of Block

Construction from a three dimensional model (i.e. Block Construction

I) at the 5% level of Significance, and accepted In the Block

Construction II test.

Although the Block Construction I test demonstrated a drop off In

function In the elderly subjects, the mean for the groups as a whole

( X =.: 11,5) was considerably higher In this test than in the Block

Construction II test ( x = 9,84). This seemed to reinforce the

findings of Benton et al (1983) and Fall (1987) that Block

Construction from a model is easier than that from a drawing or

photograph and possibly makes different perceptual demands.
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12.4.3. Time score- - Block Construction I Test

The means and the standard deviations were calculated for the time

scores for the group as a whole (Table 12.8) and for each group

separately (Table 12.9).

TABLE 12.8 MEAN AND SO OF TIME SCORES - BCI

n MEAN/SECS so RANGE[ 118 63.08 34,35 41·193

TABLE 12.9 MEAN AND SO OF TIME SCORES FOR EACH

AGE GROUP - BCI

AGE n MEAN/SECS SO RANGE

20·29 20 60,35 13.52 41·89

~0·39 21 67,91 24,81 41·148

40-49 19 74,74 22,17 45·138

50·59 19 76,53 16,93 52·110

60·69 19 95,74 34,88 52·189

70·79 20 123,85 41,55 62·193

Levine's test for equal variance established that there was a

significant difference in the variances among the group (P=O,0001)
and the Welch Test established that there was a significant

difference between the means of the time scores obtained by the

different groups (P=O,OOOO). The separate variance t was, therefore,

used with the Bonferrcnl correction for multiple comparisons, to

establish where the differences were (Table 12.10).

On the basis of the differences found, further analysis was carried

out (Table 12.11).

Although no differences exlste. , ::mgsome of the regrouped ages,

percentiles were calculated ~t re twenty to thirty-nine year, forty to

fiftY-,1Ineyear, sixty to sixty-nine year and seventy to seventy-nine

year age groups.
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TABLE 12.10 DIFFERENCES IN TIME SCORES - BCI

AGE SEPARATE VARIANCE t
PVALUE

20-29 30-39 0,2322

20-29 40-49 0,0213

20-29 50-59 0,0024 •

20-29 60-69 0,0004 ••

20-29 70-79 0,0000 ...
30-39 40-49 0,3635

30-39 50-59 0,2042

30-39 60-69 0,0070

30-39 70-79 0,0000 ...
40-49 50-59 0,7815

40-49 60-69 0,0344

40-49 70-79 0,0001 ..
50-59 60-69 0,0402

50-59 70-79 0,0001 ..
60-69 70-79 0,0277

• P<0,05 •• P<0,01 ••• P<0,001

TABLE 12.11 DIFFERENCES IN RE·GROUPED TIME CORES -

BCI
r=s= """AGE + SEPARATE VARIANCE t

PVALUE
t-

20-31' 0,0126
-

20-39 00-69 0,0012 ..
20-39 70-79 0,0000 ...
40-59 60-69 0,0282

-
40-59 70-79 0,0001 ."".

60-69 70-79 0,0277
-

•• P<0,01 ••• P<0,001
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12.4.4. Time S,'ores - Block Construction II Test

The means and the standard deviations were calculated for the time

scores for the group as a whole (Table 12.12) and for each group

separately (Table 12.13).

TABLE 12.12 MEAN AND SO FOR TIME SCORES - BCIl
.

I!n MEAN/SEes SD RANGE

j118 94,07 80,05 30·576

TABLE 12.13 MEAN AND SO OF TIME SCORES FOR

EACH AGE GROUP - BCII

AGE n MEAN/SECS SD RANGE

-
20·29 20 51,80 12,12 30·74

30·39 21 67,14 30,54 33·162

40-49 19 83,95 60,45 39·316
f--. .-

50·59 19 82.84 61,07 41·311

60·69 19 126,42 94,72 52·360

70·79 20 154,15 122,80 48·576

Levine's test for equal variance established that there was a

sig'1ificant difference between the variances of the different age

groups (P = 0,0002), and the Welch Test demonstrated a significant

difference between the mean of the time scores (P = 0,0"101). The

separate variance t was, therefore, used with the Bonferroni

correction, to establish where the differences were (Table 12.14).

The only difference found was between the twenty to twenty-nine

year olds and the sixty to sixty-nine year olds and the seventy to

seventy-nine year olds at P<O,05. The statistician felt that the scores

should be regrouped into age categories as previously described and

similar statistical procedures used to investigate any possible

differences between the regrouped data. Levine's test (P = 0,0000)

and the Welch Test (P = 0,0003) showed significant differences
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between the groups, therefore. the separate variance t was used to
demonstrate where those differences were (Table 12.15).

TABLE 12.14 DIFFERENCES IN TIME SCORES - BCII

~ AG.
SEPARATe VARIANce I

PVALUE

, 20·29 30·39 O,{l424-
2C·2~ 40-49 0,0345

:lo·'m 50.59 0,0422

20·29 60·('9 0,0030 *
-,5.'''''"''''-'','"''''' -,-.-, ,,',.. .,., :-.,

20·29 7, ·79 0.0015 •

30·39 40-49 0,2848
~

30·~S 50·59 Q,3209

30·39 60.69 0,0163

30·39 70·19 0,0056

40-49 50·59 0.9656-
40.49 GO·69 0.1097--
40·49 70·79 0,0303--
50·59 GO·G9 0,1020

~

~. --50·59 70·79 0,0232~-
{lO,GO 70-79 0,4337

- - -_ "

• P<0.05

On the basis of the results It was possible to calculate percentiles for
each of the age cdtegories previously described,

12.4.5. Discussion OfTha Results OfTesting Normal IndividLlals

It was interesting to note that block construction from a two
dimem~ional model depicted on a care (Block Construction II test),
although seemingly the more difficult of the two tests (the means of
the scores for each oge group were lower than for th& Block
Construction I test). did not show age relatdd changes. Comparable
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TABLE 12.15 DIFFERENCES IN RE·GROUPED TIME

SCORES • BCII

I
AGe

I

sePARATe VARIANce t
PVALUE

20·39 40-49 0,0275

20·39 60-69 0,0069 •

20·39 70·79 0,0028 •

40·59 6Q.G9 0,0826

40·59 70.79 0,0230

60·69 70·7~ 0,4337

• P<O,Q5

tests In which the two dimensional model was depicted in a
photograph such as the Three Dimensional Construction Test
(Benton et a11983) and the Block Construction test from the Boston
Diagnostic Aphasia Battery (Goldglass and Kaplan 1972)
demonstrated that changes occurred with age, Farver and Farver
(1982) as already mentioned, found a statistically significant age
effect on the Boston Diagnostic Aphasia Battery, The age effects
fl'\.!:'\J were probably due to the fact that both these tests used blocks
of different sizes and shapes and thus Involve~ a variety of skills,
unlike the Block Construction II test of the V·P·M battery.

The type of mistake; made by normal Individuals consisted mainly of
spatial alignment. The design was not squared to the edge of the
construction pad and the blocks were unequally aligned.

The time scorr s reflected an expected increase In the time needed to
complete each test with advancing age. The statistical difference
between the different ages was greater for the Block Construction I
test.
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12.5. RESULTSOF TESTINGPATIENTS

12.5.1. Accurac Scores - 810ck Conntruetlon I Test

The means and standard deviations were calculated for the age
groups between which no statistical difference was found when
testing the normal subjects l.e. twenty to sixty-nine years and seventy
to seventy-nine years (see Table 12 16). No standard deviation was
calculated for the older group as the scores of only two patients were
available.

TA8LE 12.16 MEAN AND SO FOR ACCURACY SCORES

FOR PATIENTS. BCI

AGp. n MeAN so RANGE
20-69 22 9,es 2,10 2-12

10·79 2 6.6 - 4·9
-~-

12.5.2. Accuracy Scores - 810ck Construction II Test

The mean and standard deviation was calculated for the age group
for which no statistical difference was found in the normal subjects.
For this test, therefore. the scores of patients of all age groups were
combined (see Table 12.17).

TABLE 12.17 MEAN AND SO FOR ACCUR_l\CY SCORES

FOR PATIENTS - BCIl

E
. = -AGE n MEAN so RANGE

20·19 24 7,5 4.16 0-12
]
J

12.5.3. Time Scores - Block Construction 1

The means and thp standard deviations were calculated fo; the age
groups between which no statistical difference WaS found in the
normal groups I.e. twenty to fifty-nine years and sixty to seventy-nine
years (see Table 12.18).
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TABLE 12.18 MEAN AND SO FOR TIME SCORES FOR

PATIENTS • BCI

AGE n MaAN/SECS SO RANGE

20·59 14 13879 50.57 64·276

60·79 10 219.40 98.42 117-379

12.5.4. Time Scores - Block Construction II

The moans and the standard deviations were calculated for the age
groups between which no statistical difference was found In the
normal group I.e. twenty to fifty-nine years and sixty to seventy-rme
years (see Table 12.19).

TABLE 12.19 MEAN AND SO FOR TIME SCORES FOR

PATIENTS - BCIl

AGE n MEAN/SECS SO RANGE

20·59 14 127,66 42.97 GS·202

60·79 10 269,80 212,29 124·..143

12,5.5. Comparison Between Patients And Normal Subjects

12,5.5,1, Accuracy Scores - Blook Construotlon I Test

Comparisons we~e made between the patients and the
normal sublects in the age groups previously defined. As
Levine's test for varlancee between the groups was found to
be significant, the Welch Test was used to test for
significant differences between the means of the soores
obtained by the normal group and the patient groLlp twenty
to si>;ty-nlne years (Table 12,20). The difference between
the performance of the two groLlps was significant at the P <
0,01 level of significance. No analysis was carried out for
differences experienced by the seventy to seventy-nine year
group as only two patients completed the test.
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TABLE 12.20 DIFFERENCES IN ACCURACY

SCORES OBTAINED BY NORMAL SUBJECTS AND

PATIENTS • BCI

I " ,

AGE LEVINE'S TEST WELCH TEST
PVALUe PVALUE

20·69 0,0000 0,0068 ••

70·79 . .
- ,=

•• P<O.01

12.5.5.2. Accuracy Scores ~Block (:,.>1struc!lonII Test

Testing f.)r significant differences between the accuracy
sccrcc cotalned by the normal group and the patient group
was carried out on the same basis as for' the Block
Construotion I test. In !hls Instance the difference between
the normal and the patient group was only probably
$ ~ hi. ~ant at the P <: 0,05 level of slgnificanoe (Table
12.21).

TABLE 12.21 DIFFERENCES IN ACCURACY

SCORES OBTAINED BY NORMAL SUBJECTS AND

PATIENTS • BCII
- ,

AGE LEVINE'S TEST WELOHTEST

PVALllE PVALUE

2CJ.79 0.0000 0,0116 •

=
• P<O.05

12.5.5.3. Time Scores - Biock Construction I Test

Comparisons were made In the age groups between which
no statistical differenoe was found in thA time taken by the
normal group \0 complete the test (Table 12.22).
Differences In both groups were found to be significant at
the p <: 0,01 level of significance.
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TABLE 12.22 DIFFERENCES IN TIME SCORES

OBTAINED BY NORMAL SUBJECTS AND PATIENTS

:.J!Q!
-

AGE LEVINE'S TEST WELCH TEST

PVALUE PVALUE

20·59 0,0001 0,0002 ••

60·79 0,001)0 0.0065 ••

•• P <0,01

12.5.5.4. Time Scores" Block Construction II

Comparisons between the time scores obtained by the
patlents and those obtained by the normal individuals were
made on the Block Construction II test as described above
(see Table 12 23),

TABLE 12.23 DIFFERENCES IN TIME SCORES

OBTAINED BY NORMAL SUBJECTS AND PATIENTS

:_BC II

=="""''''''''"'"'= w= -
AGE LEVINE'S TEST FTEST

PVALUE PVALUE

20·59 0,2973 0,0000 ...
60·79 0,4122 \),0059 ..

.. P<0,01 ... 1'<0,001

12.5,6. Analysis of Trsts Executed by Patients

12.5.6.1. Block Construction I Test

a) In the age group twenty to thirty-nine years only one
patient obtained a score below the fifteenth percentile
and could therefore be said to have a problem with
spatial relationships. Two patients were discharged
prior to completing the test.
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TABLE 12.22 DIFFERENCES IN TIME SCORES

OBTAINED BY NORMAL SUBJECTS AND PATIENTS

.:.l!Q!

AGE LEVINE'S TEST WELCHTESr

PVALUE PVALUE

20·59 0,0001 0,0002 ••

60·79 0,0000 0,0065 ••

.. P<O,Ol

12.5,5.4, Time Scores - Block Construction 11

Comparisons between the time scores obtained by the
patients and those obtained by the normal individuals were
made on the Block Construction II test as described above
(see Table 12,23).

TABLE 12.23 DIFFERENCES IN TIME SCORES

OBTAINED BY NORMAL SUBJECTS AND PATIENTS

• BC II

~

AGe LEVINE'S TEST FTEST

PVAlUE PVAlue

20·59 0,2973 0,0000 •••

II 60·79 0,4'122 0,0059 ..
...... _'-

.. P<0,01 ••• P<0.001

12,5.6. Analysis of Tests Executed by Patients

12.5.6,1, Block Construction I Test

a) In the age group twenty to thlrty-nlne years only one
patient obtained a score below the fifteenth percentile
and could therefore be said to have a problem with
spatial relationships. Two patients were discharged
prior to completing the test.
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b) In the age group forty to fifty"nine years, five of the
ten patients received scores below the fifteenth
percentile, two were discharged prior to completing
the test and three received a full score.

c) Of the ten patients In the sixty to sixty-nine year old
group, only three demonstrated spatial relationship
problems as they obtained a score below the fifteenth
percentile and one was untestable.

d) Of the five patients who completed the test In the
seventy to seventy-nine year age group one obtained
a SCOfebelow the fifteenth percentile, three were
untestable and one was discharged prior to
completing the test.

12.5.6.2. Block Construction II Test

a) In the twenty to thlrty-nlne year age group, three
patients obtained scores above the fifteenth
percentile, two were discharged and two had spatial
relationship problems as they obtained scores below
the fifteenth percentile.

b) In the forty to fifty-nine age group, five patients
received scores above the fifteenth percentile, three
below and two were discharged.

c) Of the ten patients In the sixty to sixty-nine year age
group, five patients received scores above the
fifteenth percentile, four demonstrated problems with
a score below the fifteenth percentile. One was
untestable.

d) In the seventy to seventy-nine year age group of the
two patients who completed the test, one received a
score above the fifteenth percentile and one below.
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Three patients in the group were untestable and one
was discharged.

Sixteen ot the twenty-four patients who completed the Block
Construction tests obtained a higher score on the Block
Construction I test, five an identical score and only three a
higher score on the Block Construction II test, an lndlcatlon
that the Block Construction II test is more difficult for
patients.

The patients also took a longer period of time to complete
the Block Construction tests than did the normal subjects.

12.5.7. Problems That May Be D1agnosed From Performance On The Block
Construc~lonTests

The analysis of the BlocK Construction tests was more difficult than
that of paper and pencil tests as no permanent record was kept of
each patient's construction. An attempt was made to record the type
of mistakes made either through drawing or describing In written
form the appearance of each patient's construction and the process
used by the patient to construct the design. Immediately the patient
completed his construction it was dismantled by the examiner to
make way for the next Item. Due to time constraints it was not
always possible to record all the observations.

The following types of performance and mistakes were recorded in
the Block Constructions tests.-

a) Additions to the construction I.e. the patient used too many
blocks in the construction. This type of mistake occurred in the
construction of patient fifteen, and could be attributed to a
problem with motor planning or space relationships.

b) Blocks were omitted from the design. Patient fifteen also made
this type of mistake.
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c) General untidiness of a design which was basically correct but

which made it difficult to score the construction accurately.

This type of performance was seen in the constructions of

patient four and could be attributed to a motor planning or inco-

ordination problem.

d) Designs were rotated (Fig 12.3) as seen in the oonstructic- f

patients eight and fifteen (position in space problem).

e) Use of trial and error to complete the design i.e. the patient re-

orders, removes and replaces blocks until the construction is

correct (patient sixteen) (planning problem).

f) Constant r...Jtructuring of a design which does not result in a

correct construction in the end (patient nine) (pIHi1nlng

problem).

g) Poor and incorrect spa . .cernent of a block (Fig 12.4 and

12.5 and 12.6) as seen in the construction of patient one, two

and nine (spatial relations problem),

Space Relations i.e. Grasping Space. The Block Construction

tests were said to measure this skill as rated by the fifteen

occupational therapists. The Block Construction I test was

specifically constructed for this purpose. As the difference

between the normal group and the patient group was almost

certainly significant at the 1% level it was felt tI,at this was a good

test for space relations. Problems can be seen in figures 12.6

and 12.7.

Position in Space i.e. Action Space. The Block Construction II

test was constructed for the purpose of evaluating Action

Space. However, the therapists did not feel that it WaS an

adequate measure of this skill. There was only a probably

significant difference between the normal and the patent group

at the 5% level of significance on t;,'s test. It was felt that this

difference was sufficient to make tnls test an adequate method
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of testing patients. However, modifications should take place to

meet the requirements of construct validity. Mistakes made by

the patient are seen in Figures 12.8 and 12.9

Apraxia. The Block Construction tests v.ere designed to

evaluate constructional apraxia. The type of problems

described by Critchley (1953) as being symptomatic of apraxia

was clearly seen in the performance of patient nine, i.e.

constant re-ordering blocks, perseveration, the building of

her construction on top of the model and difficulties in the

correct spatial placement of blocks (Fig 12.9).

FIGURE 12.3 CONSTRUCTION ROTATED
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FIGURE 12.4 POOR SPATIAL PLACEMENT

)

j

I
L

FIGURE 12.5 INCORRECT SPATIAL PLACEMENT
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FIGURE 12.6 INCORRECT SPATIAL PLACEMENT

FIGURE 12.7 PROBLEMS OF SPACE RELATIONS ~GRASPING.§.e.a~E
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12.6. IrE:MANALVSIS

12.6.1. Difficulty Index

The difficulty index was calculated using the responses from the
normal group of irldividuals in the oge groups between which no
statistical differences were found in the accuracy scores i.e. Block
Construction I test ages twenty to sixty-nine and seventy to seventy-
nina years and Block Construction II test - all age groups combined
(see Table 12.24 and 12.25).

Some small varlati"ns OCCUI red between the two age groups in the
Block Construction I test but generally the items demonstrated a high
difficulty p and were, therefore, fairly easy. The Items of the Block
Construct1on II test showed a greater variation in the difficulty index
and could, therefore, be presented in a different order i.e. item two,
one, three, five, four and six.

TABLE 12.24 OIFFICUL'iV INDEX. BCI
::t -.... ==

ITEM DIFFICLJL TY P DIFFICULTY P

20.09 YRS 70·79YRS

1 0.94 0,93

2 0,911 0,93

3 0,1)8 1,00

4 1,00 0,93
1'--

5 0.91 0,79

G 0,97 1.00

The difficulty index for the responses obtained from the patient group
was also calculated (Table 12,26 and 12,27), The Pearson Chi-
square Test was used to calculate whether there were statistical
differences between the normal and the patient group In the
response obtalned on each item, This was done to help to determine
the final test form. ThJ probability values refer to the probable
differences between the patients and the normal subjects on each
item of the tests,
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TABLE 12.25 DIFFICULTY INDEX - BCII

I ITEM I blFFICUL TY P

2P.79 YEARS

1 0,90

2 0,92

3 0,79

4 0,69

S 0,70

6 0,54

No calculations were carried out for the seventy year old group on
the Block Construction I test due to the small number of patients In
the group. The younger groups of patients found Items three, four,
five and six more difficult than the normal subjects on this test.

TABLE 12.26 DIFFICULTY INDEX· PArlt:NT GROUP· BCI
~ -

ITEM DIFFICULTY p

20·69 YEARS-
1 0,77

2 0,86

3 0,S8 •••

4 0,68 •••--5 0,77 ..

6 0,59 •••
-

.. P< 0,01 ... P< 0,OQ1
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TABLE 12.27 DIFFICULTY INDEX - PATIENT GROUP - BCII

ITEM DIFFICULTY p

20·79 YEARS

1 0,79 ..

2 0,71 •••

3 0,63

4 0,29 •••

5 0,58 ••

6 0,33

=

.. P<O,Ql ... P<0.001

In the Block Construction II test the Pearson Chi-square Test
demonstrated that statlstrcal differences were found between the
patient group and the normal group items three to six (8C I test) and
Items one, two, four and five (8C II test). These items should
therefore be retained in the final test form.

12.6.2. Item Discrimination

This Is the extent to which the Item discriminates between those who
do well on the test and those who do not. It was, however,
Impossible to carry out tests for determining the discriminatory level
of each item for the following reascnet-

12.6.2.1. Testing the Significance of the Difference between two
proportions

Due to the Tact that the difficulty p of each test item was
high it was difficult to establish cut-points, therefore, this
procedure was not carried out on either of the 810cl<
Construction tests.

12.6.2.2. Correlational Approach

For the reasons given above, it was al.c 1I".appropriateto
attempt this analysis on both 810ckConstruction tests.
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12.7. rssr ReLIABILITY

12.7.1. Split-Half Reliability

This determines the internal consistency of the test with regard to
content sampling. The resultant co-efficient of correlation for the
Block Construction I test was r :::0,47 for age groups twenty to sixty-
nine years and r = 0,32 for the age group seventy to seventy-nine
years. This demonstrated a low degree of correlation between the
two halves of the test (Table 12.28). This test was unusual In that
the younger age group demonstrated a slightly higher reliability co-
efficient than that of the older group, contrary to the findings in other
tests.

The split-half reliability for the Block Construction II test for all age
groups combined, was r = 0,73.

12:1.2. Kuder-Richardson Formula 20

In this method, the pass fail score for each ltern was compared with
the total test score using the Kuder-Richardson Formula 20. This
procedure deterr.,ineo the homogeneity of the test lterns or the inter-
item ccnslstencv of the test. For both the Block Cr.mstructlon I test
and the Block Construction 11test, the Kuder-Rlchardson Formula
was calculated for all age groups combined. This Slavea co-efficient
of r = 0,73 for the Block Construction I test and r = 0,86 for the Block
Construction II test which Indicated a high degree of correlation
between each item and the total test score.

Thus the co-efflclent of correlation ranged between r -= 0,32 and r =
"86. fl' rellabllitles except for the split-half rElllability of the age
q.o:.:n seventy to seventy-nine years in the Block Construction I test
showed statistical significance (Table 11.28). RElliabilityco-efficlents
C,i 0,80 "r above are traditionally accepted as evidence of adequate
test rell~bllity although many tests are published with reliabiBtles
lower than this. It would seem, therefore, that tt .: Block Construction
II Test was the more reliable of the two.
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TABLE 12.28 RELIABILITY CO·EFFICIENTS· BCI AND BCII
-
TEST AGE SPLIT·HALF KUDER<RlCHARDSON

BC I test 20·69 0,47 ...

70·79 0,32

aUages 0,43 0.73 ...

BC II test all ages 0.73 ... 0.86 ...

.. P <0,01 ... P <0,001

12.7.3. Inter-Rater Reliability

The Friedman two-way analysis of variance demonstrated that there
was no statistical difference between either the accuracy (p=O,1353
Block Construction I and p::O,31'14Block Construction II test) or time
(p=0,0695 Block Construction I and p=O,1298 Block Construction II
test) scores obtained by three examiners on each of six individuals
tested, Both iosts could, therefore, be said to have lnter-rater
reliability.

12.8. TeST VALIDITY

Two types of validity are discussed:-

12.8.1. Content Validity

The data on content validity were provided by fifteen occupational
therapists who rated the Block Construction tests on 0-5 scale (Table
12.29).

As can be seen the rating came close to the upper quartile In the skill
of space relations for both tests. Both block tests could only be
considered as a better than average assessment of this perceptual
skill. The Block Constructlon II test was compiled for the purpose of
measuring position in space (the space visualisation component) but
it seemed that the therapists did not feel that space visualisation was
measured to any degree in this test. This lack of congruity between
the definition provided and the rating could be due to the lack of
emphasls placed on the spatial constructs of action space in the
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perceptual literature and in treatment programmes. It could also
indicate that the Block Construction II test was a poor test of this
skill. Both tests were found to require motor planning ability and
were, therefore, felt to be valid measures of constructional praxis
and space relations.

TABLE 12.29 CONTENT VALIDITY· Be I AND Be II
-

PERCEPTUAL SKILL BLOCK CONSTRUCTION 1 BLOCK CONSTRUCTION II

MSANRATING MEAN RATING

Form as Mass 0,7 0,8

Overall contour 2,0 2,0

Sub-Unlts of Form 1,9 1,9 -
Perceptual Constancy 0,8 1,1

Directionality 1.9 1,9

Space Rolatlons 3.68·· 3,73 ••

f Position In Space 1.1 1.1

Flgure·Ground 0.7 0.8

Colour 0.0 0,0

Praxis Essential Essential
.L....... -

"a beller thttn averag(lllsse~sment,

12,8,2. Construct Validity

12.8.2.1. Age Differentiation

As already stated in this thesis some perceptual skills
deteriorate with age. Some tests were sensitive to this age
differential and others were not. In the case of the Block
Construction tests of the V-P-M battery only the Block
Construction I test I.e. Block Construction from a three
dimensional model was sensitive to this differential, with
only a probably Significant difference (P = <0,05) being
found between age groups twenty to sixty-nine and seventy
to seventy-nine years. The Block Construction II test did not
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appear to be a valid measure of changes occurring with
age.

12.8.2.2. c. ..., relation with Other Tests in the Battery

The highest correlation of the Block.Constructiorl I test was
with the Design Construction test (r = 0,64). This was
expected as both tests were compiled to measure spatial
relationships. However, the correlation with the Space
Relations test was only r = 0,31. This was probably due to
the motor reduced nature of the Space Relations test.

The correlation of the Block Construction II test with the
Position in Space test was r = 0,48, the test with which it
was expected to correlate. This correlation Is low, again
probably due to the motor reduced nature of the Position in
Space test.

It was Interesting to note that the correlation between the
two Block Construction tests was only r = 0,22 (see
correlation matrix in Chapter Twenty-One) Indicating the
possibility of different skllLsInherent In each.

A factor analysis was carried out on the tests in the battery
to determine whether tests had factors related to each
other, Btock Construction II is strongly loaded toward
Factor! which seems to be a space factor (see table 12.30).

TABLE 12.30 SORTED ROTATED FACTOR

LOADINGS • BCI AND BCIl
-

TEST FACTOR I FACTOR II FACTOR III

Block Construction t 0.21\ 0,48 0,42tBlock C;$tructlon II
- .-

0.74 0,00 0,00
..dJ
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appear to be a valid measure of changes occurring with
age.

12.8.2.2. Correlation with Other Tests in the Battery

The highest correlation of the Block Construction I test was
with the Design Construction test (r = 0,64). This was
expected as both tests were compiled to measure spatial
relationships. However, the correlation with the Space
Relations test was only r = 0,31. This was probably due to
the motor reduced nature of the Space Relations test.

The correlation of the Block Construction II test with the
Position in Space test was r = 0.48, the test with which it
was expected to correlate. This correlation is low, again
probably due to the motor reduced nature of the Position in
Space test.

It was Interesting to note that the correlation between the
two Block Construction tests was only r ::: 0,22 (see
correlation matrix in Chapter Twenty-One) indicating the
possibility of different skills inherent In each.

A factor analysis Was carried out on the tests in the battery
to determine whether tests had factors related to each
other. Block Construction II is strongly loaded toward
Factor Iwhich seems to be a space factor (see table 12.30).

IABLE 12.30 SORTED ROTATED FACTOR

LOADINGS - BCI AND BCII
-

TeST FACTOR I FACTOR II FACTOR III

Block Construction I 0,28 0,48 0,42-
Block Construction II 0.74 0,00 0.00
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The Block Construction I test has loadings below C 50 and

would thus appear to belong to none of the existing factors.

As the factor analysts was an exploratory analysts and a no

marker variables were included, the results can not be

readily used for construct validity.

12.8.2.3. Results of Testing Patients

A statistical difference was found between th-: scores of

patients and normal subjects in the Block Construction I test

(twenty to sixty-nine years) (P<O,01) and in the Block

Construction II test (twenty to seventy-nine years) (P<O,05).

It would seem, therefore, that both tests are a valid way of

determining dysfunction in V-P-M skills in the C.VA patient.

12.9. CONCLUSIONS

The following was found on the Block Construction I test-

• It seemed that this test was a fairly easy test to complete judging by the

levels of the item difficulty p values. However, it did show a drop off in the

ability of normal elderly subjects at age seventy, therefore, these subjects

found the test more difficult to complete than the younger group of subjects;

• As in all other tests the normal elderly and the patients took longer to

complete the test;

• The test was sensitive to changes that took place as a result of a C.VA,

there being a statistically significant difference in the performance of the

patient and the nornral group twenty to sixty-nine years. In the seventy year

old group several patients were unable to complete the test;

• The split-half reliability, although significant was low and the Kuder-

Richardson formula only approached an acceptable level. It seemed,

therefore, that apart from inter-rater reliability. the Block Construction I test

was not a reliable test;
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• The therapists evaluated the content only as a better than average

measurement of space relations;

• The Block Construction I test did r"t appear to fall into any of the three

factors id~l"\tified in the factor :: ,alysis and its highest correlation was with

the Design Construction test. It has very low correlations with the Space

Relations test. It would seem, therefore, that this test was not a good

measure of the skill that it was constructed to measure.

The Block Construction II test demonstrated the following characteristics:-

• It was also a fairly easy test to complete, although the difficulty levels were

lower than those of the Block Construction I test. In contrast to tile Block

Construction I, this test showed no difference between the performance of

tile different age groups. However, the test was sensitive to changes that

took place as a result of a C,V.A. but the difference between normal subjects

and patients was only at the 5% level of significance;

III The Block Construction II test was shown to be far more reliable than the

Block Construction I test with acceptable levels of reliability;

.. Although constructed to evaluate position in space (space visualisation), the

therapists rated it extremely low 011 this skill. According to them, the Block

Construction" test was a test of space relations. The manner in which the

model was depicted for the patient to copy, although different to that of the

Block Construction I test, did not change the skill being measured in the

opinion of the therapists;

• This test did not correlate highly with the position in space test, probably

because of the differences in the motor component. The Block Construction

II test, unlike the Block Construction I test was strongly loaded for factor I

which was thought to be a space factor. The two Block Construction tests

also did not correlate well with each other;

Taking all the foregoing into account it would seem that neither Block

Construction tests have strong and consistent indicators for their retention in

their present form in the battery apart from the fact that both tests highlighted
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some of the problems known
problems.

be experienced by patients with spatial

Block Construction tests form part of mest perceptual assessment batteries and
it seems. therefore. that further research must be carried out to find an
acceptable Block Construction test for the V·PftM battery. Either the Block
Construction II test should be retained and improved or ccnslderanon should be
given to including the Block Construction used by Benton at al (1983) i.e. the
Three Dimensional Construction Praxis test, in any future version of the V·P-M
battery.
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CHAPTER 13

THE 5TICI( CONSTRUCTION TESTS

13.1. INTRODUCTION

Unlike the Block Constructiol' tasks. construction using sticks is used relatively
rarely as a testing medium. However. construction of a design or pattern with
sticks does enable the spatial components of perception to be tested on a two
dimensional level instead of on a three dimensional level as in the Block
Construction tasks.

Stick Construction tasks were devised by the candidate for the purpose of
evaluating spatial relationships and the link betweon spatial skills and motor
output at the two dimensional level of space concepts. Critchley (1953)

described Stick Construction as a way of evuluatlng constructional apraxia
which was preferable to a drawing tasl< as the "... tllO patients variations ond
cl10naes ill mind oro more in evidence to the close obs~rv~r" (Page 180).

A description of the Stick COI,structlon I test is to be found In Chapter Four
Section 4.612. and Appendix 1 Section 2,10.3. and that of the Stick
Construction II test in Chapter Four Section 4.6,13. and Appendix 1 Section
2.10.4.

13.2. RevIEw OF SIMILARTeSTS

Too usual format for Stick Construction is a copying task. Critchley (1953)
deaerlbed on unstandardlsad Stick Construction test containing sticks of
different lengths. According to Lezak (1963), Fogol also described a test of
copying designs with sticks. The most used Stick Construction tests were
those ocnstructed by Benson and Barton (1970) and by Goodglass and Kaplan
(1972). Goodglass and Kaplat'\ (1972) used the (:loldstein and Sheerer (1953)
test as the basls for their own (see Figure 13.1). Although the designs of the
Goodglass and Kaplan test are suitable for tho eVclluatlon of perceptual function
Q. tiescribed in this thesis, the memory GC 11ponentin the execution of the test
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made it unsuitable for the V-P-M battery. There were also no normative Cl"lta
available for this test.

The Stick Conetructlon tests of Benson and Barton (1970) and Butters and
Barton (1970) contained designs that could have been used in the V-P-M
battery (see Figure 13.2). Sticks constructed to resemble matches were used
for this purpose. Again there were no normative data but some information was
available on the different performance of patients with left and right hemisphere
lesions as well as on a technique requiring the subject to rotate the design
(Benson and Barton 1970, Butters and Barton 1970).

Hecaen and Assai (1970: 293) used "reproduction of a serles of non-figurative
and figurative models" with zigzags of three, four and five elements as well as a
complex form. Their test also required the reproductions of a cube model, a
house and a star of eight polnts. There were no normative data for this test
although control subjects, whose parformnnco was compared with that of left
and right brain damaged patients, produced caples free of errors.

13,3. REASONSFOR COMPILINGNew TeSTS

The Stick Construction designs used by Benson and Barton (1970), Hecaen
and Assai (1970) and Goodglass and Kaplan (1972). could have been used for
the Stick Constructior test in this thesis. However, as none of these tests
offered any normative data and little Information was available on them, it was
thought to be appropriate to develop a new test. Designs were therefore
constructed using two types of models for the subject to copy I.e. a model of
the sticks themselves (Stick Construction I test) and that of a design depicted on
a card (Stick Construction II test).

13.4. ResuLTs OF TeSTING NORMAL INDIVIDUALS

13.4.1. Accuracy scores - Stick Construction I Test

The means and the standard deviations of the accuracy scores were
calculated for the normal group as a whole (Table 13.1) and for each
age group Individually (Table 13.2).



TABLE 13.1 MEAN AND SO OF ACCURACY SCORES ..SCI

I
-

RANGe ~n MAX SCORE MEAN SD
11B I 12 11,36 1,03 7·12 Ii

TABLE 13.2 MEAN AND SO OJ_ACCURACY SCORES FOR

EACH AGE GROUP • SCI
.-

AGE n MEAN SO RANGE

20·29 20 11,55 0,$1 11·12

30·39 21 11,71 0,56 10·12

40-49 19 11,26 1,33 7·12

60·59 19 11,42 0,96 9·12~.
GO·El9 19 11,26 1,10 9·12

70·79 20 10,90 1,31 7·12

The Pearson Chi-square test was used to determine whether
differences existed in the performance within the group as a whole. A
cut pOint of eleven was used, with the percentage obtaining a score
greater than and less than the cut point being used to calculate the
Chi-square value (Table '13.3).

TABLE 13.3 COMPARISON OF ACCURACY SCORES. SCI
-

AGE 20·29 30·39 40·49 60·59 eO,G9 70·79 TOTAl.

Loss thon 11 45,0 23.8 3S,0 3S,8 36.8 C5,O 39,1

Grentor than 55,0 76,2 63,2 G3,2 63,2 45,0 61,0
11

- -
As there were no sIgnificant differences among the scores obtained
by the different age groups, no further analysis war;:carried out.

13.4.2. Accuracy Scores - Sticl<Construction II Test

The means and the standard deviations were caleuated for the
normal group as a whole (Table 13.4) and for each group separately
(Table 13.5).
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TABLE 13.4 MEAN AND SO FOR ACCURACY SCORES·

SCII

n MAX SCORE MEAN SO RANGE .-
118 12 10,26 1.82 3·12

TABLE 13.5 MEAN AND SO FOR ACCURACY SCORES

FOR EACH AGE GROUP • SCII

AGE n MEAN SO RANGE
20·29 20 10.75 1,29 7·12

30·39 21 1U,8b 1.15 6·12

40-49 19 10,68 1.38 7·12

50-59 19 10,26 1.45 6·12

60-G9 19 9.58 2.43 4·12

'10-79 20 9.40 2.44 3·12

The Pearson Chi-square test was used to determine whether
differences existed In the accuracy scores obtained by the different
age groups. A cut point of ten was used, with the percentage of
subjects obtaining a score greater or less than the cut point being
used to calculate the Chi-square value (Table 13,6).

Again no differences were found In the performance of the different
a ~groups therefore the null hypothesis which stated that decreased
Jlhtywill not be found with advancing age In visual-perceptual-motor

function, was retained in the case of both Stick Construction tests.
Percentiles were calculated for the accuracy scores In the age
groups determined for the other tests In the battery(see Appendix 2}.

TABLE 13.6 COMPARISON OF ACCURACY SCORES. SCII
=-

AGE 20·29 30·39 .;0-49 50·59 60-69 7()-79 TOTAL.-Less than 10 40,0 36.1 31.6 57.9 47.4 60,0 45.8

Greater than 60,0 61.9 68.4 4'2.1 52.6 40.0 64.2
10 -

Pearson Chi-square Value'" 5,085 not significant P a 0,4(156
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13.4.3. Time Scores - Stick Construction I Test

The means and the standard deviations were calculated for the time
scores for the normal group as a whole (Table 13.7) and for each
age groups separately (Table 13.8).

TABLE 13.7 MEAN AND SO OF TIME SCORES· SCI

n MEAN/SECS so AANGE

118 74.19 26,15 19·184

TABLE 13.8 MEAf'J AND SO OF f '\ - SCORES FOR EACH

AGE GROUP • SCI

""
AGES n MEAN/SECS so RANGE

20·29 20 65,2 21,09 36·'114

30·39 21 64,43 21,24 37·131

40·49 19 64,90 15,60 '19·89

50·59 19 68,58 17,£' 39·100-
60·69 19 84,21 25 v 46·144

70·79 20 98,05 -~~ j= 50·164
=.

It was interesting to note that the age group forty to fortY-lline
obtained the lowest time scores in this test unlike other tests where
they appeared to take longrr than younger groups,

Levine's test for equal variance was not significant (P=O,1054),
therefore, the variances between the groups were equal and the F
test was used to determine whether the means differed from one
another, The means were found to be significantly different
(P=O,0001), therefore, the separate variance t with the Bonferronl
correction for multiple comparisons was used to establish where the
differenceswere (Table 13,9),
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TABLE 13.9 DIFFERENCES IN TIME SCORES - SCI

AGE SEPARATE VARIANCE I IPVAlUE

20·29 30·39 0,9158

20·29 40-49 0,9675 _._-
20·29 50·59 0,6518

20·29 60·69 0,0133 I

20-29 70·79 0,0000 •••

30·39 40-49 0,9498

30·39 50·59 0,5751

30·39 60-69 0,0085

30·39 70·79 0,0000 ...

40-49 50·59 0,6272

40-49 60·69 0,0130 ,_
40-49 70·79 0,0000 ...

50·59 60-69 0,0411

50·59 70·79 0,0001 ..

60·69 70·79 0,0556
ee,

• P<0,05 •• P<0,01 '" P<O,OOl

As can be seen from Table 13,9 differences occurred In the time
scores obtained by the age groups twenty to twenty·nine, thirty to
thirty-nine, forty to forty-n;i19, fifty to fifty-nine and seventy to seventy-
nine. The data Were, therefore, regrouped and the procedures
repeated,

As Levine's test demonstrated significant dIfferences In the variances
between the groups (P = 0,0385), the Welch Test was used to
determine If there were any differences between the newly
established groups. This test showed that there were significant
differences (P :: 0,0003) and the separate variance t with the
Bonferronl correction was used to determine where these differences
were to be found (Table 13.10).
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TABLE 13.10 DIFFERENCES IN RE·GROUPED TIME

SCORES· SCI

AGE SEPARATE VARIANCE t
PVALUE

20·39 40·59 0,6540

2()'39 60·69 0,0069 •

20·39 70·79 0,0004 ••

40·59 60-69 00113

40·59 7()'79 0,0006 ••

60·G9 70"'9 0,1510

• P<O,OS •• P < 0,01

Thus the ages twenty to fifty· nine years and sixty to seventy-nine
year could be grouped together, Percentiles were calculated for the
regrouped ages as already described (see Appendix ~\

13.4.4. Time Scores - Stick Construction II Test

The means and standard deviations were calculated for the time
taken to complete the test for the group as a whole (Table 13.11)
and for each group separately (Table 13.12).

TABLE 13.1'1 MEAN AND SD OF TIME SCORES. SCII
:.Ie:

n I MEAN/SEes so RANGE
116 I 84,80 37.55 40·388

- 323-



TABU:: _1:..;:3;.:..:.1:.::2_-'M=EA:..:;N:.:......:A:..::N..:.:D:.......;S::..:D=--O::;;F...._T~I.:.:.:M=E--=S.:.CO:.:..;;.RE:::.;S=--:F.....:O=.:.R

EACH AGE GROUP - SCII

AGE n MEAN/SECS SO RANGE
20·29 20 69,75 17,88 41-113

3Q.39 21 72,52 19.80 60·108

40-49 19 76,16 13,69 60·9B

50-59 19 80,63 21,02 54·HiQ

60-69 19 89,95 29,16 42·116

70·79 20 130,0 68,B6 57·3B8

The same procedure for analysing the scores was used as that used
for the Stick Construction I time scores, Levine's test for equal
variance was significant (P = 0,0133) therefore the Welch Test was
used to establish If there were any differences In the scores (P =
0,0154), As there were differences in the scores the separate
variance t with the Bonferronl correction was used to determine
where the differences were (Table 13,13).

It was Interesting to note that there were no differences in the time
scores obtained by the different age groups on the Stick
Construction II test. None the less percentiles were calculated for
the different age groups as previously described (see Appendix 2),

However, once the data were regrouped the above mentioned
procedures were carried out and a difference was then found in the
scores obtained by the twenty to thirty-nine year olds and the seventy
to seventy-nine year olds at P<O,05 level of significance (Table
13.14),
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TABLE 13.13 DIFFERENCES IN TIME SCORES· SCII

AGE SEPARATE VARIANCE t
PVALUE.

20-29 30·39 0,6401

20·29 40-49 0.2050

20·29 50·59 ll,0911
-

20·29 G0-69 0.0147

20·29 70·79 0,0046

30·39 40-49 0,4921

30·39 50·59 0,2184

30·39 60·69 0.0363

30·39 70·79 0,0071

40-49 50-59 0,4353
c--'

40-49 60·69 0,0713
1-' .

40-49 70·79 0.0110
1--

50·59 60·69 0,2668

50·59 70·79 0.0229
t-- ~.-~

60·69 70·79 0.0851
II

TABLE 13.14 DIFFERENCES IN RE·GROUPED TIM§..

SCORES • SCII
-

AGE SEPARATE VARIANCe I
PVAI.UE

20·39 40·59 0,0788-
20·39 60·69 0,0184

:W·39 70·79 0.0054 •

40·59 60·69 0,1343

eO-69 70·79 OMS1

• P< 0,05
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13.4.5. Discussion OfThe Results Of Testing Normal Individuals

It is noteworthy that neither the Stick ccnstructlon I test nor the Stick
Construction II test reflected age related changes in the accuracy
scores. The only other study in which the performance of the elderly
was compared with that of the younger age groups was carried out
by Farver and Farver (1982) when they used the Stick Construction
tasks from the Boston Diagnostic Aphasia Sx mination (8001glass
and Kaplan 1972). Farver and Farver found a statistically significant
age effect (P < 0,05) when testing normal subjects between the age
of forty and eighty-nine years. This difference could be due to the
fact that the Goodglass and Kaplan stick designs (See Figure 13.1)
were more detailed and complicated than the figures used for this
thesis; in addition persons older than seventy-nine years were
included in their sample: and the subjects were require,J to reproduce
the design from memory. The results were theretore not C',irectly
comparable.

13.5. ResuLTS OF TeSTING PATIENTS

13.5.1. Accuracy Scores ..Stick Construction I Test

The mean and the standard deviation was calculated for the age
groups between which no slatistical difference was found when
testing normal subjects. In the case of the Stick Construction I Test,
a" age groups were combined (Table 13.15).

TABLE 13.15 MEAN ANn SD FOR ACCURACY SCORES

FOR PATIENTS • SCI

[,
l

-
AGE n MEAN SO

20·79 yl'$ 24 9,04 2,81
-~

The number of patients evaluated on this test was less than the total
due to the discharge of patlents before testing was completed (six)
and the fact that three patients suffered from severe problems which
rendered thern unteatable.
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13.5.2. Accuracy Scores - Stick Construction II Test

The mean and the standard deviation was calculated as mentioned

above. The results are seen in Table 13.16.

TABLE 13.16 MEAN AND SO FOR ACCURACY SCORES

FOR PATIENTS - SCII

AGE n MCAN SD RANGE
20·79 yrs 24 6,04 9,92 0-11

13.5.3. Time Scores - Stick Construction ITest

The means and the standard deviations were calculated for the time

scores obtained by the age groups between which no statistical

difference was found in the scores obtained by the normal group l.e.
the twenty to fifty-nine year olds and the sixty to seventy-nine year

olds (Table 13.17).

TABLE 13.17 MEAN AND SO FOR TIME SCORES FOR

PATIENTS - SCI

AGE n MEAN/SECS SO RANGE
20-59 yrs 15 116,64 36,58 76·216

60·7911rs 9 201,80 137,14 103·501

= dJ

13.5.4. Time Scores - Stick Construction II rest

The means and the standard deviations (Table 13.18) were

calculated for the Stick Construction II t=st as described In item

13.5,3.

TABLE 13.18 MEAN ANO SO FOR TIME SCORES FOR

PATI~NTS - §.Q!!

AGES n MEAN/SECS SD RANGE
~0·59 yrs 15 138.5 49,45 66·247

60·79 yrs 9 201.20 88,24 101·383
=-=
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13.5.5. Comparison Between Patients and Normal Subjects

13.5.5.1. Accuracy Scores - Stick Construction I and II Tests

Comparisons were made between the normal group as a

whole and the entire group of patients as no age related

differences were found in the normal group's accuracy

scores. Levine's test for variances between the groups was

found to be significant (P = 0,0000) in both instances,

therefore, the Welch Test was used to establish wllat the

differences were (Table 13.19).

TABLE 13.19 DIFFERENCES IN AC9URACY

SCORES OBTAINED BY NORMAL SUBJECTS AND

PATIENTS· SCI AND SCII

TE:ST AGE LEVINE'S TEST WELCH TEST
PVALUE PVALUE:

SCI 20·79 0,0000 0,0009 •••

SOli 20-79 0,0000 0,0000 ...

... P < 0,001

As can be seen from Table 13.19, both tests showed highly

significant differences between the scores obtained by the

normal group and those obtained by the patients.

13.5.5.2. Time sccrea- Stick Construction I and II Tests

Comparisons made between the different age groups

showed a difference in the scores obtained by the normal

group of subjects and the patients. The results are

reflected in Table 13.20.
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TABLE 13.20 DIFFERENCES IN TIME SCORES

OBTAINED BY NORMAL SUBJECTS AND PATIENTS -

SCI AND SCII

TEST AGE LEVINE'S TEST WELCHTESr
PVALUE PVALUE

SCI 20·59 0.01~\l O,{l()02...

E= 60·79 0,0001 0,0233 •

20·59 0,0000 0,0013 ••

6()"79 0,0195 0,0078 ••
~~-

• P < O,CS •• P ...0,01 ... P < 0,001

13.5,6, Analysis Of Tests Executed By Patients

13.5.6.1. Stick Construction I Test

a) In the age group twenty to thirty-nine years two
patients received scores below the fifteenth
percentile, therefore, demonstrating a problem with
spatial relations, three scored above and two were
discharged prior to cornpleting the test.

b) In the forty to fifty-nine year age group only three
patients received scores above the fifteenth
percentile. Six patients demonstrated problems as
they received scores below the fifteenth percentile
and one was discharged prior to completing the test.

c) In the age group sixty to sixty-nine years, foul' patients
received scores above the fifteenth percentile, four
below and two were discharged.

d) In the seventy to seventy-nine year age group, the
two patients who completed the test obtained scores
below the fifteenth percentile and therefore
demonstrated problems, three were untestable and
one was discharged prior to completing the test.
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13.5.6.2. Stick Construction II Test

a) In the age group twenty to thirty-nine years, three

patients Ieceived scores above the fifteenth

percentile, two below therefore demonstrating a

problem with position in space and one was

discharged prior to completing the test.

b) In the forty to fifty-nine year age group, six patients

received scores at or above the fifteenth percentile,

three below and orIe was discharged.

c) In the sixty to sixty-nine year age group, three

patients received scores above the fifteenth

percentile, five below and two were discharged.

d) The two patients who completed the test in the

seventy to seventy-nine year age group demonstrated

problems with position in space as they received

scores below the fifteenth percentile, three were

untestable and one discharged.

As In the Block Construction te-sts, the patients appeared to

find the construction of stick designs from the card (Stick

Construction II test) more difficult than the Stick

Construction I test. Only two patients received a score that

was higher in the Stick Oonstructlcn II test than in the Stick

Construction I test. In twt' cases the score was identical

and in nineteen cases the score for test I was greater than

in test II. This was tv be expected as the Stick Construction

II tasks Involved some space visualisation which is thought

to be a higher level space task than concrete spatial

relations.

It can be seen from Table 13.20 that the level of

significance of the differel1ces between the patient and the

normal group varied bstween P < 0,05 and P < 0,001.
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13.5.7. Problems That May Be Diagnose.dFrom Performance On The Stick

Construction Tests

As in the Block Construction tests, an analysis of the mistakes made

by the patients was more difficult than that of paper and pencil tasks.

An attempt was made to draw the patient's constructlons, while the

patient was in the process of constructing the design. The Stick

Constructions were easier to record than those of block design as

they were easier to draw quickly.

The following types of en "l> were recorded In both Stick

Construction tests :-

a) There was much trial and error i.e. the patient placed a stick

and continued to move it until he was satisfied with its

placement. This was seen in the performance of patient

sixteen. It is the candidate's opinion that this could be a sign of

apraxia. However In the case, of patient sixteen an Intention

tremor was the cause.

FIGURE 13.3 LEAVING OUT PARTS OF DESIGN
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FIGURE 13.4 SPATIAL MISPLACEMENT

FIGURE 13.5 SPATIAL MISPLACEMENT

~==================================~
FIGURE 13.6 SPATIAL MISPLACEMENT

~332 ~



,- - - - - - - - - - -.- --,- - - - - - - - -I
I , I

I
I I I

~ _ _ _ _ _ _ _ _ __ _1_ _ i
FIGURE 1.3.7
CONSTRUCTiON

INABILITY TO USE ALLOCATED SPACE FOR

Ir-
- - - - - - .- - - - - - -j

,
I
I

- -.I1- - - --

r - - - - - -,
I

<;:~~
l,. - - - - - - _ - - - L.

FiGURE 13.8 SEPAKATlot~ OF STICKS

FIGURE 13.9 ROTATION OF DESIGN
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D
fIGURE 13.10 ROTATION OF DESIGN

o
~
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FIGURE 13.11 PERSEVERATION
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FIGURE 13.12 CONSTANTLY CHANGING DESIGN
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b) Leaving out parts of a design (patient twenty-seven)

(see figure 13.3). This could be an indication of

visual inattention. According to Critchley (1953) it is

also a symptom of constructional apraxia.

c) Spatial misplacement of sticks which ranged from

gross misplacement seen in patients with severe

spatial problems (patient two and ten) (Figures 13.4,

13.5, 13.6) to the less severe spatial inability to place

the sticks within the bounds of the felt construction

board which was of the same size as the stimulus

card (patients fifteen, seventeen, and twenty)

(Figures 13.7 and 13.8). Other mild spatial deficits

were seen in the separation of the sticks.

d) Rotation of designs which Critchley labelled as a

symptom of constructional apraxia and Which also

demonstrated spatial problems (patient twenty-

seven) Figures 13.9 and 13.10.

e) Perseveration was very easily observed in the

performance of patient nine (Figure 13.11).

According to the candidate this is a strong indicator

of apraxia.

f) Constantly changing the construction could also be a

sign of apraxia (Figure 13.12).

The designs depicted in Figures 13.3 to 13.12 were taken

from the drawings made by the examiner of each patient's

construction. The figure on the left represents the model

while the figure on the right depicts the patients'

construction.

Stick Construction tasks appeaedr to be tasks in which

spatial problems were easily identified.

- 335·



13.6. ITEMANALYSIS

13.6.1. Difficulty Index

The difficulty index of the items in both the Stick Construction tests

can be seen in Table 13.21. The scores from the normal group of

subjects was used for this purpose.

It seemed that the items of the Stick Construction II test (i.e. Stick

Construction from a design printed on a card) were slightly more

difficult than those of the Stick Construction I test. Re-ordering of the

items for the Stick Construction I test should be done in the following

way:- four, one, two, six, five, three and for the Stick Construction II

test, s'x, three, four, five, two and one.

TABLE 13.21 DIFFICULTY INDEX - SCI AND SCII

[ ITEM

I

DIFFICULTV P
20-79 YRS

SCI SCII

1 0.95 0,64

2 0,92 0,71

3 0,77 0,80

4 0,96 0,79

5 0,82 0,75

6 0,91 0,81

The difficulty index for the responses obtained from the patient group

was also calculated (Table 13.22).

The Pearson Chi-square Test was used to calculate whether there

were statistical differences between the normal subjects and the

patient group in the responses obtained for each item. As can be

observed in Table 13.22 all of the items in He two tests showed a

significant difference (P < O,001)betwee;l "1€; scores obtained by the

patient group and those obtained by the normal group.



TABLE 13.22 DIFFICULTY INDEX - PATIENT GROUP - SCI

AND SCII

ITEM DIFFICULTV P
2.079 Yrs

SCI SCII

1 0,71 ... 0,17'"

2. 0.67 *** 0,29···

3 0.46 *** 0.29 ***

4 0,79- 0.42 ***

5 OAS·fIIiI 0,42 •••

6 0,75" 0,42'"

• P < 0,05 •• P < 0,01 ••• P < 0,001

The difficulty index of the patient scores on both tests indicated that

the re-ordering of the items would be similar to the order of difficulty

for normal subjects.

13.6.2. Item Discrimination

It was difficult to determine the discriminatory level of each iteIT' as

the difficulty p of each item was high and cut points could not be

established as in the case of the Block Construction tests.

13.7. rasr ReLIABILITY

13,7.1. Split-Half Reliability

This determines the internal consistency of the test. The resultant

co-efficients of correlation for the Stick Construction tests, age group

twenty years to seventy-nine years, can be seen in Table 13.23. The

Split-Half reliability co-efficients were r = 0,56 for the Stick

Construction I test and r = 0,48 for the Stick Construction II test.

This demonstrated a low degree of correlation between the two

halves of the test.
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TABLE 13.23 RELIABILITY CO-EFFICI::NTS - SCI AND SCII

TEST AGE SPLIT-HALF KUDER- RICHARDSON

SCI 20-79 0,56 0,56

--
SCII 20-79 0,48 0,80 •

• P <0,05

13.7.2. Kuder-Richardson Formula 20

Using the Kuder-Richardson Formula 20, a co-efficient of r = 0,56

was obtained for the Stick Construction I test. This was the same

co-efficient as that obtained in the Split-half calculation. The Kuder-

Richardson formula 20 gave a much higher co-efficient of correlation

I.e. r = 0,80 for the Stik Construction II test than did the Split-half

correlation.

None of the reliability co-efficients except for the Kuder-Rtchardsc 1

reliability co-efficient for the Stick Construction II test showed

statistical significance and this co-efficient was only significant at the

P < 0,05 level of significance. The Stick Construction tests therefore

did not prove to have internal consistency.

13.7.3. Inter-Rater Reliability

The Friedman two-way analysis of variance showed that there was

no statistical difference between either the accuracy or time scores

obtained by three examiners on each of the six individuals tested. In

the Stick Construction I test P = 0,8825 for the accuracy scores and

P = 0,1398 for the time scores. In the Stick Construction II test p =
0,3114 for the accuracy scores and P = 0,4169 for the time scores.

13.8. TEST VALIDITY

Two types of validity were determined.
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13.8.1. Content Validity

Content validity data were provided by fifteen occupational therapists

(group one) who rated the tests on a 0-5 scale, according to how well

they thought the tests measured the various defined skills.

80th tests were only rated as a "better than average" assessment of

space relations for which only the Stick Construction I test was

compiled. The stick Construction II test was lntende I to measure

position in space but was rated low for this skill by the therapists.

TABLE 13.24 CONTENT VALIDITY - SCI AND SCII
-

PERCEPTUAL SKILL SCI SCII
Mean Rating Mearl Raling

Form as Mass I 0,7 0,7.
OVf)mll Contour . 2,0 2,0

Sub-Units Ilf Form 1,6 1.7

Perceptual Constancy 0,9 1,0

DirectIonality 3,0" 2.8

Space Relatlons 3,3 •• 3.5"
/--- ..-

Position In seaee 1.3 1.4

Figure Ground 0.6 0.7

Colour 0,0 0,0

PraxIs required required

•• II botter than average assessment of skill

13,8.2. Construct Validity

Three types of construct validity were cons Idered,

13.8.2.1. Age Differentiation

Discussion already presented has indicated that some

perceptual skills deteriorate witr age. Both Stick

Construction tests ere not sensitj!}e to those cr..,mges and

thel efore they were not a valid measure of age differentials.
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13.8.2.2. Correlation With Other Tests In The Battery

The Stick Construction I test correlated best with the Dot-
Line test (r = 0,51). This corresponded with the therapists
rating which indicated that the test demanded directional
ability (Chapter Twenty One).

The Stick Construction II test correlated with the Design
Construction test (r = 0,57) (which was formulated t:)

evaluate spatial relations) and the Dot-Line test (I' = 0,53),
(seeTable 13.25).

The correlation between the two Stick Construction tests
was r = 0,47. This was a fairly low degree of correlation
considering the nature of the two tests.

A factor analysis was carried out to determine whether the
lndlvldual tests had factors related to each other (Table
13.26).

The Stick Construction I test had a low loading for Factor I
whlch appeared to measure spatial ability. There was no
loading on Factor II which seemed to be a visual
discrimination or figure-ground factor (see Table 13.26).
The highest loading was on Factor III. The other tests with
a loading on this factor seemed to need either colour
recognition or matching (Colour Matching test I' = 0,81 and
Design Construction r = 0,40). However, as all loadings of
0,50 or less should be ignored, it was apparent that the
Stick Construction I test did not clearly belof1:1to any of the
factors identified in the V-P-M battery. The Stick
Construction II test loaded for factor II (r = 0,60) which
appeared to be a figure-ground visual discrimination factor.
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TABLE 13.25 CORRELATION WITH OTHER TESTS

IN THE BATIERY • SCI AND SCII

TEST SCI SCII

Arrows 0,14 0,37

VMI 0,36 0,42

Block Constructlon I 0,37 0,46

Block Construction II 0,30 0,27

Position In Space 0,36 0,23

Space Relations 0,21 0,39

Design Construction 0,47 0,57

Dot-Line 0,51 0,53

FIgure-Ground 0,36 0,40..-...
Perceptual Constancy 0,37 0,46

Part·Whole 0,47 0,36

Colour 0,21 0,21

TABLE 13.26 SORTED ROTATED FACTOR

LOADINGS· SCI AND SCII

=
TEST FACTOR I FACTOR 11 FACTOR III

Stick Construction 1 0,46 0,0 0,53

Stick Construction II 0,0 0,60 0,46

As the Stick Oonstruction tests did not clearly load in
appropriate factor categories, careful consideration must be
given to their retention in future versions of the test.

13.8.2.3. Results of Testing Patients

An almost certainly significant difference wa\" found
between the scores obtained by the patients and the normal
subjects on both the Stick conetrucnon I test (P.::O,001)and
the Stick Construction II test (P <0,001). It would seem,
therefore, that both tests were valid measures of some type
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of V·P-M dysfunction ln C.V.A. patients. The question
remains, however, as to exactly what that function is. The
analysis ofpatients test results' also showed that the test
was an effective way of making a clinical diagnosis of some
types of V·P-M dysfunction e.g. apraxia.

13.9. CONCLUSIONS

Taking all the foregoing into account It would seem that the Stick Construction
tests should be dropped from the V-P-M battery for the following reasons:-

II The reliability co-efficients were low.

• The tests were not sensitive to age related changes in perceptual function.

• They did not appear to load with an appropriate perceptual factor.

• They correlated with other tests in the battery I.e. Dot-Line test, Which
appeared to be a measure of a similar function.

III They did not have high content validity as evaluated by the fifteen
occupational therapists.

It was apparent, that despite the fact that differences between normal and
patient performance were highly significant and that performance on the tests
were an excellent way of clinically demonstrating some spatial perceptual
problems, the psychometric characteristics are not robust enough to justify the
use of the Stick Construction tests.

Future research should investigate the value of the Stick Construction tests
described by Goodglass and Kaplan (1972) as a measure of two dimensional
constructional ability as this test contains more complicated figures than that of
the V-P-M Battery.
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CHAPTER 14

THE DESIGN CONSTRUCTION TEST

14 1 It: l'l.ODUCTION

Depth perception is used to interpret the three dimensional world and is needed

to enable us to move around successfully. It is difficult to evaluate depth

perception as larg<; f:.:~ces of equipment are needed to test this skill

successfully. 'j he Key Stone Teleblnocular Apparatus was developed to meet

this need but is no longer extensively used. Another means of evaluating depth

perception is through block construction tasks which are three dimensional in

nature. In order to solve some of the problems of testing depth perception, a

two dimensional task based on one of the laws of perspective i.e. overlapping

figures was constructed. Overlapping figures cue the individual to those figures

that are located in the foreground as compared to those located in the

background and are therefore further away. The Design Construction test was,

therefore, developed using this principle of perspective to evaluate spatial

ability. Depth perception was classified as part of spatial relations and belo";Js

to the subjective group of space constructs.

A description of the Design Construction test Is to be found in Chapter Four

Section 4.6.14. and Appendix 1 Section 2.10.5.

14.2. R~VIEW OF SIMILAR TESTS

Benson and Barton (1970) formulated the Token Pattern Test which consists of

two designs "constructed on 8 112"by 11" sheets of paper from small chips of
red plexiglass of different shapes" (Benson and Barton 1970:30). In this test

the subject is required to make an exact copy of the examiner's model. No

normative data were provided on this test and a limited study of the

performance of eight patients was described.

The LOTCA (Itzkovlch et at 1990) offers a SUb-test similar to the ':lesign

construction test of the V·P-M battery in which the subject is required to copy a

design depicted on a card with corresponding solid plastic shapes. No
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overlapping or underlapping is, however, possible in this test. Normative data

were obtained on fifty-five normal individuals, but though sensitive to problems

in patients, the test did not demonstrate age related changes.

14.3. REASONS FORCOMPILINGA NEWTEST

As the candidate did not find any test which required the usage of overlapping

figures as a means of evaluating depth perception, it was thought useful to

provide a task in addition to block construction, to evaluate this perceptual skill.

Thus a test was constructed which required the subject to construct a design

using thin plastic coloured shapes.

14.4. RESULTS OF TESTINGNORMAL INDIVIDW' .

14.4.1. Accuracy Scores

The means and the standard deviations were calculated for the

normal group as a whole (Table 14.1) and for each age group

individually (Table 14.2).

TABLE 14.1 MEAN AND SD OF ACCURACY SCORES -DC
'~... '.-.~

n MAX SCORE I MEAN so RANGE

118 12 I 10,41 2.06 2·12

TABLE 14.2 MEAN AND SD OF ACCURACY SCORES FOR

EACH AGE GROUP - DC

Age I n I Mean I so RANGE II
I

20·29 20 10.95 1.23 8·12

30·39 21 11,10 1.04 8·12

40-49 19 11.26 0,93 9·12

50·59 19 1M8 1.64 6·12

60·69 19 9.84 2.54 2·12

70·79 20 8.60 2.95 2·12
-
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The Pearson Chi-square test was used to determine if any

differences existed in the scores (Table 14.3). A cut point of ten was

used for this purpose.

TABLE 14.3 _gO~ON OF ACCURACY SCORES - DC

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

Lc>ss than 10 30,0 14,3 21,1 36,8 47,4 60,0 34,7

Greater than 10 70,0 85,7 78,9 63,2 52,6 40,0 65,3

The Pearson Chi-square Value = 12,65 P<0,05

As a significant difference was found in the scores obtained by the

different age groups, further analysis was carried out to determine

where these differences were to be found as follows:

a) The Pearson Chi-square Test revealed that there were no

differences in the scores obtained for the age groups twenty to

twenty-nine, thirty to thirty-nine, forty to forty-nine and fifty to

fifty-nine (P=0,3763), These scores were, therefore, combined

for further analysis.

b) Fisher's Exact test showed that there were no differences in

the scores obtained by the sixty to sixty-nine and seventy to

seventy-nine year aids (P = 0,5273). These scores were,

therefore, combined for further analysis.

c) Fisher's Exact test demonstrated a significant difference

between the scores for the re-grouped age categories (Table

14.4).

For the sake of continuity, percentiles were calculated for the

age groups already used for this purpose l.e, twenty to thirty-

nine, forty to fifty-nine, sixty to sixty-nine and seventy to

seventy-nine (see Appendix 2).
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TABLE 14.4 COMPARISON OF ACCURACY SCORES

20-59 AND 60-79 YEARS • DC
-

AGE 20·59 60·79 TOTAL

Less than 10 25,3 53,8 34,7

Greater than 10 74,7 46,2 65,3

Fisher's Exact Test P = 0,0037 P<0,01

It can be seen from Table 14.<; .at there was a significant

decrease in the scores obtalnec by the subjects over sixty

years of age. The null-hypothesis that decreased V-P-M

function will not be found with advancing age was rejected at

the 0,01% level of significance.

14.4,2, Time Scores

The means and the standard deviations were calculated for the time

scores for the group as a whole (Table 14.5) and for each group

separately (Table 14,6),

TABLE 14.5 MEAN AND SD OF TIME SCORES - DC

n MEAN/SECS so MNGE

118 119,1 41,15 53·255
L...

TABLE 14.6 MEAN AND SD OF TIME SCORES FOR EACH

AGE GROUP ~ DC

AGE n MEAN/SECS SO MNGE

20·29 20 87,85 25,54 58·141
""-~'.~...-'-

30·39 21 98,86 26,64 61·146

40-49 '19 110,47 24,38 53·157

50·59 19 114,42 34,69 69·202

60·69 19 143,89 44,46 78·255

70·79 20 160,70 37,95 111·254

-
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Levine's test for variances between the groups established that there

was not a significant difference in the variances (P=O,3860) therefore

the F test was used to investigate if there was A difference between

the mean time scores obtained by each group. A significant

difference was found (P=O,OOOO)therefore the pooled variance t with

the Bonferroni correction for multiple comparisonsWasused to find out

where these differences were (Table 14.7).

The data were re-grouped on the basis of the above findings and the

procedure repeated as above. Since Levine's test for equal

variances was not significant (P=O,2501) the F test was used to

determine any differences. The re-grouped ages were found to differ

significantly from one another (P=O,OOOO)therefore the pooled

variance t with the Bonferroni correction for multiple comparisons

was used to determine exactly where the differences lay (Table

14.8).

Although no differences existed between the twenty to thirty-nine

year olds and the forty to fifty-nine year olds, the scores we~e kept

separate for the compilation of percentiles (see Appendix 2). This

was in line with data compiled on the other tests. As a progressive

increase in the time taken to complete the test was apparent with

advanclnq age the null hypothesis was rejected.

14.4.3. Ciscusslon of the Results of Testing Normal Individuals

The Design Construction test was compiled to provide additional

knowledqe of spatial concepts and to measure the possible decrease

in spatial ability with advancing age. There were no other tests

comparable to the Design Construction test of the V-P-M battery In

the literature, therefore, the age related changes found In this test

could not be compared with any other tests. The Design

Construction test, in line with the overall findings of this study,

demonstrated a decrease in scores obtained by the subjects older

than sixty years.

- 347-



TABLE 14.7 DIFFERENCES IN TIME SCORES - DC

AGE POOLED VARIANCE t

PVALUE

20-29 30-38 0.2879

20-29 40-49 0,0345

20-29 50-59 0,0144

20-29 60-69 0,0000 ...

20-29 70-79 0,0000 •••

30-39 40-49 0,2685

30-39 50-59 0,1490

30-39 60-69 0,0000 ...

30-39 70·79 0,0000 •••

40-49 50-59 0,7140
-

40-49 60-69 0,0023 *

40-49 70-79 0,0000 ..

50-59 60-69 0,0069

50-59 70-79 0,0000 ...

60·69 70-79 0,1146

• P<0,05 •• P<0,01 ••• P<0,0001

TABLE 14.8 DIFFERENCES IN RE-GROUPED TIME SCClRE::S

- DC

AGE POOLED VARIANCE t

PValue

20-39 40-59 0,0118

20-39 60-69 0,0000 ...

20-39 70 ~ 0,0000 ...

40-69 ~ -6} 0,0009 ..

-
40·59 70·{9 0,0000 ...

60-69 70·79 0,1144
._. -

•• P<0,01 ... P< 0,001
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Again the types of mistakes made by the normal elderly individual

were similar to those made by the patients, i.e. there were incorrect

spacing of the pieces so that they did not fit onto the felt test board,

incorrect orientation of the pieces and a great deal of trial and error

used to obtain the correct orientation of the triangles in item two.

Problems were seen in the spatial arrangement of the pieces in

relation to each other and with respect to the correct overlapping and

underlapping of the pieces.

14.5. RESULTSOF TESTINGPATIENTS

'14.5.1. Accuracy Scores

The means and the standard deviations were calculated for the age

groups between which no statistical difference was found in the

scores when testing the normal individual i.e. the twenty to fifty-nine

year olds and the sixty to seventy-nine year olds (see Table 14.9).

Four patients in the twenty to fifty-nine year old group were

discharged prior to completing the test In the sixty to seventy-nine

year old group five patients were untestable, one of these due to

severe visual neglect. Two patients were discharged prior to testing.

TABLE 14.9 MEAN AND SD FOR ACCURACY SCORES

FOR PATIENTS - DC

AGE n MEAN SD RANGE
20-59 14 8,14 2.85 2-12

.._-
60-79 3 5.5 3,96 0-10

14.5.2. T'

The neans and the standard deviations were calculated for the time

scores in the age groups within which no statistical difference was

found in the normal subjects i.e. twenty to thirty-nine years, forty to

sixty-nine years and seventy to seventy-nine years (Table 14.10).

Unfortunately no patients in the seventy to seventy-nine year

category were subjected to evaluation by means of this test.



TABLE 14.10 MEAN AND SO FOR TIME SCORES FOR

I ATIENTS - DC

AGE n MEAN/SEes SD RANGE

20·39 4 209,75 94,72 10·6295

40·69 17 196,82 51,71 1469·305
-

70·79 0 . . .

14.5.3. Comparison between Patients and Normal Subjects

14,0,3.1. Accuracy S~Jres

The means of the accuracy scores obtained by the patients

were compared with those obtained by the normal subjects

to determine whether there was a statistical difference

between the two sets of scores.

Levine's test for equal variance proved to be significant in

the case of the twenty to fifty-nine year olds (P=O,OOOO)

therefore the Welch Test was used to establish whether

there were differences in the means calculated for the twc

groups (Table 14.11).

In the case of the sixty to seventy-nine year olds (in reality

the sixty year olds only) Levine's test was n(J~significant

(P=0,0235) therefore the t test was used to determine the

differences between the means (Table 14.11).

It can be seen from Table :4, 11 that a difference existed

between the mean scores obtained by the patients and the

normel groups at the P<0,01 level of significance in :'oth

age categories.
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TABLE 14.11 DIFFERENCES IN ACCURACY

SCORES OBTAINED BY NORMAL SUBJECTS AND

PATIENTS. DC

I
- -AGE LEVINE'S TEST tTEST

PVALUE PVALUE

20·59 0.0000 0.0023 ..

60·79 0.1235 0.0028 ••
~ - -

•• P<0,01

14.S.3.l. Time

As with the accuracy scores, the means of the time scores
for the normal Individuals and the patients were compared
to determine whath;:1rthere were any statistical differences.
In the case of the twenty to thirty-nine year olds and the
forty to sixty-nine year olds Levine's test of equal variances
was significant ~r:::0,0000 and P ::: 0,0278 respectively).
Therefore the Welch Test was used to determine the
differences in the maans (Taoie 14.12).

TABLE 14.12 DIFFERENCES IN TIME SCORES

OBTAIIIlED BY NORMAL SUBJECTS AND PATieNTS

:"p_Q

~ - - =
AGE! LeVI~'e'S TEST WF.LCIiTe~

PVALUE tJVALUE
~. ta·· ..._

·39 0.0000 0.0929

.()Q 0.0278 0.000'"

79 . .
-.. --- ==-

... P <0.0001

It was interesting to nato that no statlstlcal difference existed
in the time scores obtained by the normal and the patient
groLlps in the age range of twenty to thlrty-nine years.
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14.5.4. Analysis Of Tests Executed By Patients

An analysis of the scores of the patients showed the following:-

a) In the twenty to thirty-nine age group only one patient obtained
a score below the fifteenth percentile and therefore
demonstrated a problem with space perception as evaluated by
this test. Three patients were discharged prior to being
submitted to this test.

b) In the age group forty to fifty-nine years, five patients obtained
scores below the fifteenth percentile, one was discharged prior
to completing the test and four performed within normal limits.

c) In the age group sixty to sixty-nine ye...rs, four patients had
defective scores l.e. below the fifteenth percentile, four
performed within the normal limit and two were discharged
prior to testing.

d) Of the patients available for testing in the seventy to seventy-
nine year old group, two were untestable by means of this test
altbough they had both participated in the two preceC'mg
construction tests. This was probably due to a combinatic1 of
factors which included fatigue. Two patients were untestable
on all tests in the battery, while another patient was untestable
on all but the simplest matching tasks. One was discharged
prior to attempting this test.

14.5.5. ProblemsThat May Be Diagnosed From Performance On The
Design Construction Test

a) Space Relatic'ilships. The mistakes made were similar to
those described for the normal subjects, however, the errors
were more obvious. Space relationship problems were as
follows:-
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• Pieces of the design had the incorrect orientation to one
another other as seen in the construction made by ;::'c:ltient
twenty-one.

• Constructions were also very untidy with pleces separated
or the overlaps were too deep - patient ten.

b) Position in Space. These problems were demonstrated
through incorrect orientation .;.f the design pieces, (patient
twenty-one) and rotation of the entire design (patient two and
patient twenty-one)

c) Apraxia. Apraxia was evident in the dosign constructed by
patients seven and nine in that the pieces were re-ordered and
built on top of tho model.

d) Disregard for left space. This was seen in patient nine.

Although spatial problems and apraxia were clearly evlderu,
performance on this test did not demonstrate problems other than
those already discussed in the Block and Stick Construction tests. In
addition problems were exacerbated by the difficulty experienced in
handling the pieces which were made of thin cardboard covered with
very thin plastic. The pieces were thus flexible and the small pleces
w~re difficult for the hemiplegic pauents t~ manoeuvre with one
hand.

1.1.6. ITEMANALYSIS

146.1. Item Difficulty Index

The difficulty index was calculated for the normal group in the age
groups between which no statistical differences were found in the
scores obtained l.e. twenty to fifty-nine year olds and sixty to
seventy-nine year ole's(Table 14.13).
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TABLE 14.13 DIF=FICUl.TY INDEX· DC

I
.. -

ITEM DIFFICULTY p DIFFICULT'( P
I 20·59YRS 60·79YRS

1 CJ.!lG 1.0

2 0.60 0.50

3 0.95 0.79
_,.,,'"'=- .".-+.,.....,.,..... .._""""-,.,.

4 0.84 0,79
o- r-

5 0.97 0.92
1--'

G I 0,99 0,92

'===='=

It appears from Table 14.13 that the items in order of difficulty were
one, six. five, four, three and two.

The difficulty index for the responses obtained from the patient group
was also calculated (Table 14.14)

ITEM NO.

TABLE 14.14 DIFFICULTY INDEX - PATIENT GROUP· DC

DIFFICUl. TY 11 DIFFICULTY P

20·59 YRS 60·79 YRS

0,57 ... O.SO

OI~1 ... 0,30 ~

0,50 ... 0.25

0.67 0.50 ••

3

4

5

6

0,57'" 0.38 •
·"c",~~~_c,,~~~>.,,_~ _

0,64 0.25

, P<0,05 .. P<Q,01 ••• P.;0.001

The Pearson Chi-square test was used to calculate whether there
were statistical differences between the normal and the patient group
in the responses obtained on each item. This was done to help to
determine the final test form (see Table 14.14).

i! WaS interesting to note that the items differentiated between the
normal and the patient performance in the younger age group better
than they did in the older age group. This might have been due to
the decreased ability in the normal older individual. as well as to the
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fact that there were no scores from the seventy to seventy-nine year
old group.

All the items, except for item six, should be retainec: if the test were
to become part of the battery, but re-ordering of the items as
mentioned above should take place.

14.6.2. Item Discrimination

Two ways were used to determine the discriminatory level of each
item.

14.6.2.1. Testing the Significance of the Difference between Two
Proportbns

The responses obtained by those normal individuals whose
overall scores were in the upper 27% were compared with
those whose overall scores were in the lower 27%. A cut
," "of one was used for the Fisher's Exact calculation in
making this comparison (Table 14.15).

All items that showed a significant difrerence between the
upper 27% and t!,e lower 27% should be retained as they
discriminated between those subjects \\ )10 could do the test
and those who could not. Thus, according to the results
depicted in Table 14.15, all items hould be retained
although \,Iey might not have diSCIiminated in the younger
age group, they did so in the older age group.
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TABLE 14.15 ITEM DISCRIMINATION • DC

ITEM 20·59YRS 60·i9YRS

1 0.1069 0.0325 •

2 0,0000 ... 0,0007 ...

3 o 02'J7 • a,onD7 ••
.

4 O,OUI. .. 0,0108 •

5 0,2317 0,0325 •

6 0,0013 •• 0,0001 •••

• 1"<0,05 •• P<O,Ol ... P<O,OOOl

14.6,2.2. Correlational Approach

This approach showed the relationship of the individual
responses to the total test score (Table 14.16).

TABLE 14,16 BI·SERIAL CO·EFFICIENT OF

CORRELATION BETWEEN ITEM AND TOTAL SCOI3S

..:..QQ

20·59 YRS 60-69 YRS

Item Upper Lower rValue Upper Lower rVolut>

27% 27% 27% 27%
.-

1 1,0 0,81 0.51 .... 1,0 0,56 0,72 ...

2 1,0 0,24 0,84'" O,BO 0,0 0,85'"

. 1.0 0.74 0,56'" 0,80 0,0 0,85'".
4 1,0 0,48 0,73 ... 1,0 0,44 0,80 •••

-,-
5 1,0 v,86 0,50 ... 1.0 0,5S .10,70'"

6 1,0 0,67 0,70 , .. 1,0 1),11 0,89'"

... P<O,OOl

The correlational approach indicated that all items were
discriminatory and should therefore be retained in the final
test form.
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14.7. TEST RELIABILITY

14.7.1. Split-Half Reliability

This determined the internal consistency of the test. The re:wlting
coefficient of correlation fer the age group twenty to fifty-nine was
r=0,43 and for the age group sixty to seventy-nine, r=O,89. It
seemed, therefore, that the reliability of the design construction test
was lower when the young age group was considered (See Table
14.17).

14.7.2. Kuder-Rlohardson Formula 20

This method of calculating reliability coefficients determined the inter-
item consistency of the test. The co-efficient of correlation for the
age group twenty to fifty-nine years was r=0,79 and for age group
seventy to seventy-nine years r=1,Owhich was an exact correlation
of each Itemwith the total test score (Table 14.17).

TABLE 14.17 RELIABILITY CO-EFFICIENTS. DC

AGE SPur·HALF I<UOL'lR·RICHARDSON

20·59 0,43 ... 0.79 •••

60·79 0.89 ... 1.00 ...

••• P < 0.001

As can be seen from Tabie 14.17 all the reliability co-efficlents were
significant at the P<O,001level of significance.

14.7.3. Inter-Rater Reliability

The Friedman two-way analysis of variance showed that there was
no statistical difference between either the accuracy (P=0,6065) or
time (P=O,6065)scores obtained by the three examiners on each of
the six individuals tested. The test, therefore, showed inter-rater
reliability.
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14.8. TESTVALIDITY

To determine the validity of the Design Construction test as a measure of

spatial relationships. two types of test validity were investigated.

14.8.1. Content Validity

Content validity was provided by the fifteen occupational therapists

(population one) who rated the test on a 0-5 scale. Using this

method the design construction test was shown to be a very much

better than the average method of evalLlating spatial relattonstnps

(Table 14.18) and was. therefore. considered to be a valid method of

evaluating this perceptual skill.

TABLE 14.18 CONTENT VALIDITY· DC

PERCEPTUAL SI(ILL MEAN RATING =,
Form as mass 1.4

Overall Contour 1.3

Sub·Units of Form 1.5

Perceptual Constancy 1,3-<--- __ """"'_"_·.·,·c ___ ·"""'._. _·",,,,~--,,c",,.,_,.-__

Colour 2.5
~

DirectiOnality 1.9 -
Space Relations 3.7 ...

--"---
Position In Space 1,9

-
Figure·Ground 1.7

Praxis Required

••• A very much beUer than averogo assessment

It also appeared to be an average assessment of colour perception.

This was due to the different colours used in the designs.
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14.8.2. Construct Validity

14.8.2.1. Age Differentiation

Discussion aiready presented indicated that some

perceptual skills showed a progressive decrease with age.

The Design Construction test demonstrated a decrease in

the ability to do the test from tile age of approximately sixty

years. This test could therefore be said to be a valid

method of evaluating age related changes.

14.8.2.2. Correlation with other tests in the Battery

The highest correlations of the DeSign Construction test

were with the two drawing tests and the Block Construction I

test. The lowest correlations were with the Colour Matching

test, the Arrows test and the Block Construction II test

(Table 14.19). The reason for the low correlation with the

Blo(~k Construction II test was not clear as both tests were

constructed to measure the same skill.

A factor analysis was carried out to determine whether other

tests contained factors related to the Design Construction

test.

TAEILE 14.19 CORRELATION WITH OrHEI~ TESTS

IN THE BATTERY • DC

rVALUE rVALue

VMI 0.61 Posi\ion in 0,52
Space-.-.---

Part·Whole 0.56 Block 0.64
Construction I

Perceptual Constancy 0.55 Block 0.39
Construction II

Figure·Ground 0.59 Slick 0,47
construcuon I-

Arrows 0,32 Stick 0,57
Construction II- --

Dot·Llno 0,63 Colour 0.23

Space Relations 0,66 I II
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The tests that appeared to measure the same factor as the

Design Construction test were the Spatial Relations test, the

Arrows test, the Stick Construction II test, the Perceptual

Constancy test, the Dot-Line test and the Figure-Ground

test (Table 14.20).

TABLE 14.20 SORTED ROTATED fACTOR

LOADINGS - DC
-
TESr FACTOR II

Dot·Line Test 0.52

Flgure.Ground 0,54

Space Relations 0.78

Arrows 0,75

Stic~' Construction II 0,60

Design Construction 0,57

Perceptual Constancy 0,52
--~~.. e..·•· - -

The tests in Facto, ler than the Arrows test, the

Perceptual Constancy test and the Figure-Ground test were

constructed to measure spatial concepts. It seemed,

however, that these tests also needed visual discriminative

ability. The loading of the Design Construction test for

Factor II might be due to the dlscrlmlnative ability needed to

determine tne overlapping of the shapes correctly. The

Design Construction test also loaded for Factor I (0,51)

which was the space factor. The Design Construction test,

therefore, did nor clearly measure one perceptual construct.

14.8.2.3. Results of Testing Patients

The Design Construction test was shown to be

discriminative of perceptual problems in patients, a

significant difference between the scores of the normal

group and the patients being obtained (twenty to fifty-nine

years P<O,01, sixty to seventy-nine years P<O,01).
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14.9. CONCLUSIONS

In summary the following has been found on tr'" Design Construction test:-

III Although easy to administer, the subjects found the pieces difficult to handle,

a fact which could have led to some of the mistakes made in constructing

the designs;

II The test was sensitive to changes in V-P-M function with advancing age and

could differentiate between the orobierns of ageing versus the problems

caused by C.V.A. There we: ~ demonstrable difference between the

performance of the normal group of individuals and the patients;

III The items differentiated between those subjects who could do the test and

those who could not and the difficulty level of the items was variable;

II Reliability coefficients were at acceptable levels;

II The Design Construction test was according to the occupational therapists

also a valid measure of the skill for which it was constructed. It was also a

valid means of demonstrating perceptual dysfunction in C.V.A. patients;

III The test seemed to correlate with most other tests in the battery and had a

higher loading for Factor II which appeared to be a visual discrimination

factor, it however also loaded for Factor I which was the space factor,

therefore its content has not been clearly demonstrated;

Consideration must be given to all the space tests and whether there is a need

for the variety of construction tests compiled for the V-P-M battery. It appeared

that the type of spatial plvoJlems , -..1tcould be diagnosed through the Design

Construction test could be just as easily diagnosed through the Stick and Block

Construction tests. The ability to overlap figures did not feature as a major

problem in testing both the normal and the patient group and did not

necessitate the retention of this test in the battery.

Although the psychometric characteristics were fairly robust for this test, it

might need to be withdrawn from the battery due to the type of pieces out of
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which the test is constructed and the resultant difficuity in reproducing the

pieces in future versions of the test.
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CHAPTER 15

THE COLOUR MATCHING TEST

The perception of colour gives interest and vitality to the perceived world.
Without perception of the myriad hues within the colour spectrum, the world
would be dull and uninteresting. A.:>artfrom this, colour assists us to perceive
depth as well as to distinguish an object from Its background. It is important to
determine a patient's ability to distinguish colour as defective colour perception
will mitigate against the use of colour cues to help patients to perform when
poor spatial function makes activities, such as dressing difficult.

15.1. INTRODUCTION

A description of the Colour Matching test is to be found in Chapter Four Section
4.6.15. and Appendix 1 Section 2.11.

15.2. Review OF SIMILAR TeSTS

Two tests for colour blindness have been formulated (Hardy et al 1955 and
Ishihara 1964). Ihe stimulus materials for both these tests consisted of cards
printed with (.Iff(;."ent coloured dots forming recognisable figures against a
background of contrasting coloured dots. Although these are tests for colour
blindness they have been' 'sed in asses~""g brain damaged patients. De Renzi
and Spinnler (1967) combmed the Ishihara plates' with tests of pOinting,
naming, colour drawing and verljal memory for colour, in a battery, for
evaluating impaired colour perceptior, ill brain impaired patients. The Ishihara
plates' were fE'lt to be unsuitable for use in the V·P-M Battery as they required
vlsi.al closure skills and figure-ground perception as well as colour recognition
skills.

Other tests of colour perception require the subject to arrange coloured paper
chips (Farnsworth 1943) or coloured plastic chips (Whiting at al 1985)
according to hue,
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The Colour Matching sub-test of the RPAB (Whiting et 131 1985) is suitable for

use with C.vA patents. as it is the only test available that offers normative

data. However. the test was published after this study was commenced. The

Farnsworth test was unobtainable as it was published over fifty years ago.

Goldstein and Sheerer (1953) used skeins of wool to evaluate the ability to

differentiate colour hue and br':~htness. However, the Goldstein and Sheerer

test wac: primarily designed to measure abstract and concrete thought

processee., The subject. when completing the test. is required to explain his

reasons fur matching certain colours. Although Kertesz (1979) used this test

on his patients to evaluate colour agnosia, the test was thought to be unsuitable

for the purposes required of this battery due to the type of skill that it was

designed to msesure.

Varney (Lezak 1983) developed a set of twenty-four line drawings of familiar

objects each of which was accompanied by samples of four different colours.

The subject is required to point to the colour appropriate to the object. This test

was administered to one hundred normal subjects only four of whom failed to

iuentify the colourc of at least twenty objects correctly.

15.3. ReAsoNs FOR COMPILIt>'GA New TeST

15.3.1. As tests such as the Ishit •..1fa Plates' and the Goldstein and Sheerer

skeins of wool were found to be unsuitable for the V·P·M Battery, it

was necessary to formulate a standardised test of matching colcur
hues.

15.3.2. The Colour Matching SUb-test of the Rivermead Perceptual

Asseesrnent Battery (Whiting at al 1985). required the subject te
manipulate plastic chips. This was found to be difficult for apraxic

patients. The Colour Matching test of the V·P-M Battery described in

this thesis does not require motor output apart from pointing. This

action does "lot seem to be affected by apraxia and makes execution

of the test easier.
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15.4. RESULTS OF TeSTING NORMAL INDIVIDUALS

15.4.1. Accuracy Scores

The means and the standard deviations were calculated for the
normal group as a whole (Table 15.1) and for each group separately
(Table 15.2).

TABLE 15.1 MEAN AND SO OF ACCURACY SCORES '.COL
-

MAXSCORFi MEAN SD-
16 14.07 1.2

TABLE 15.2 MEAN AND SO OF ACCURACY SCORES FOR

EACH AGE GROUP· COL
-

AGe n MeAN so AANGE
f------ -

20-29 20 14.85 1,14 13·16- ~
30·39 21 14.57 172 11·16

40·49 10 15.21 0.92 13·16-
50·59 10 14,95 1.13 12·16

"'" _,_- .-
60-G9 19 14.0 1,63 10·16- ~ f--- ,_ -
'10·79 ;'0 14.45 0,03 13·16

= - .. - -= _. '-
The Pearson Chi-square test showed that there was no statistical
difference in the performance of the groups when the percentage
obtaining a score greater than the cut paint of fourteen was
compared to the percentage obtaining a score of less than fourteen
(Table 15.3). Therefore the null hypothesis of no significant
difference between the age groups was retained in this instance.

Percentiles were calculated for each age group within the defined
parameters of oge that were established on the results of other tests
(Appendix 2) for the sake of ul'iformit~.
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TABLE 15.3 COMPARISON OF ACCURACY SCORES - COL

AGE 20·29 30·39 40.49 'l0·59 60-69 70·70 TOTAL jJ

Less than 14 40 3'3.3 21.7 26.3 52.6 55.0 ~B_._-- ~.'"" :--
Grcntorthnn14 60 eG.7 15.9 73.7 47.4 450 619_
- _-_ - ~." ...".- ._._= ..~,

Penrson Chi'Square valuo" 0.16GB not significant

15.4.2. Time Scores

The means and the standard deviations were calculated for the time
scores for lile group as a whole (Table 15.4) and for each group
separately (Table 15.5).

TABLE 15.4 MEAN AND SO OF TIME SCORES • COL

E-;-MEANJSt!CS ~~D _~NGE-I\
l=116__ ~-=- 46.41 =-I~·63 12·152 II

TABLE 15.5 MEAN AND SO OF TIME SCORES FOR EACH

AGE GRO..!:lf_. COL

AGO----------r·-------------,r-------~----------~I20·29

n MEANJSec so RANGE

20 31,5 12,64 17·65
II----~--II---·z----·~-r_·--·---·_ll

30·39 21 33.95 13,82 li·12,--_ __0_
4049 19 45.10 19.70 1)-07

---,-'+---(------;-----1--
50·59 19

-.-$.---f-"="--<f----.-~-_t~.-.~~~.+'-o~---__II
60·69 19

14.96 27·86

32,79

20 24.06 34·13470·79 05.20

Levine's test for equal variance established that there was a
significant difference in the variances among the groups (P=O,Q170)
and the Welch Test established that there was a signifioant differenco
in the means obtained for tile time scores for the different age groups
(P<O,001),
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The separate variance t was therefore used with the Bonferroni
correction for multiple comparisons, to establish where the
differences were to be found (Table 15.6).

TABLE 15.6 DIFFERENCES IN TIME SCORES - COL

AGE SEPARATE VARIANCEI

PVALUE

20·29 30-39 0,5593

20·:::3 40-49 0.0160

20-29 50·59 0,0007 •

20·29 60·69 0.0065

20·29 70·,1'9 0.0000 ...

30·;39 40·49 0.0474------
30·39 50·59 0,O~36 --
30·39 60·~9 0,0135-_._. --
30·39 70·?9 0,0000 ...~----~~~~--.--.--- ------ ..,._----_
40-49 50·!i9 0,6006-,----,------!-·_-----------II
40,49 GO·69 0,2445

40-49 0,0080--~-------------------.~.5C·()9 00·09
_. __ .----~-. ~---.--~- ~-.-- ....~-===.~.=.•~•.•"..=•...==-=••.

50·50 70·70 0,0133

70·79 0.3098

• Pc.O,05 .. P<0,01 ... P<Q,Q01

It was noteworthy that alttloLlgh a probably significant differenM in
the performance time existed between ~hetwenty to twenty-nine and
the fifty to fifty·nine tear aids, no difference was demonstrated
between the twenty to twenty-nine and sixty to sixty-nine olds It was
possible, therefore, to combine the time scores as per the already
established groupings, A similar analysis was then carried out on the
regrouped data to determine whether differences existed in the
newly formed age groups (see Table b T .
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TA8LE 15.7 DIFFERENCES IN RE-GROUPED TIME SCORES

- COL
;=. --

AGE SEPARATE VARIANCE t
PVALUE

20·.19 40·S\) 0.0002 ••--
20·39 (l0·69 0,0081 •

20·39 7Q.79 0.0000 ...

--
40·59 60·69 0.2780

-
40·59 70·79 0,0056 ••

60·G9 70·79 0,3098
~

• <P 0,05 •• P~O,Ol ••• 1"',,0.001

The new age categories thus formed showed no difference in the
lenqth of time taken to complete the test between the forty to fifty-
nine year olds and the sixty to sixty-nine year olds. There was also
no difference found between the performance of the sixty to sixty-
nina year olds and the seventy to ceventy-nlne year olds.

Time scores were converted to percentiles which can be found in
Apper.c.lix2.

15.4.3. Discussion Of The ResLlltsOf Testitig Normal Individuals

Although the research into changes in perceptual function with age is
fairly extensive, not much work had been done on the changes
exoerlenced in colour perception witI') advancing age. Botwinick
(1981: 1G6) said that "tile elderly do not seem to lIave special
Nob/ems see/),g colours. altllougll some colollf's, not all. are esen
less clearly and vividly". He said that blues and violets (shorter wave
lengths) were seen less vividly, but that yellows and reds (longer
wave lengths) were seen clearly. This was contrasted to the findings
of Blrren et al {1959} who found a startling decline after the age of
thirty years In the ability tv ui!')tlnguls.. colours, with blue and green
discrimination being most affected, Birren et al (1959) have also
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reported that with increasing age, colour had less influence on the

perception of an object than did form.

The results obtained by the candidate for colour matching did not

demonstrate any differences between the older and younger aYE:!

groups in the ability to distinguish different colours. The mistakes

that were made also did not involve blue/green confusion, but were

related to the different hues of the same colour. This confirmed the

results found by Whiting et 01 (1985) who also did not find a
decrease in colour perception with advancing age.

15,5. RESULTS OF TESTING PATIENTS

15.5.1. Accuracy Scores

The means and the standard deviations were calculated for all age

groups combined (see Table 15.8) as no difference was found in the

performance levels of the various ages in the normal group.

TABLE 15.8 MEAN AND SO FOR ACCURACY SCORES FOR

PATISNTS - COL

= c

n MF.AN so RANGE

32 12.44 2,94 5·16

15.5.2. Time Scores

The means and the standard deviations were calculated for the age

groups twenty to thlrty-nlne years, forty to sixty-nine years and

seven.y to seventy-nine years (see table 15.9) as these were the age

groups within which no statistical difference occurred in the scores

obtained by the normal group .
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TABLE 16.9 MEAN AND SO FOR TIME SCORES FOR

PATIENTS· CO,=
;= " ".I AGE n MEAN/SECS SD RANGE

,~

20·39 7 97,14 102,17 28·277

40·69 20 85,90 46,90 22·199

70·79 5 187,20 116,98 78·379

15.5.3. Comparison Between Patients And Normal Subjects

15.5.3.1. Accuracy Scores

No statistical difference was found between the scores
obtained by the patients and those obtained by the normal
individuals, although several patients obtained scores below
the fifteenth percentile.

15.5.3.2. Time Scores

The time scores obtained by the patients In the age
categories twenty to thirty-nine, forty to sixty-nine and
seventy to seventy-nine were compared with those scores
obtained by the normal individuals in those age groups.

Levine's Test for equal variance was found to be significant
in all age categories, however, the Welch Test showed that
there W9S no significant difference between the scores
obtained by the normal and the patient group in the age
groups twenty to thirty-nine years and seventy to seventy-
nine years, a significant difference was found only in the
age group forty to sixty-nine years (Table 15.10).
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TABLE 15.10 DIFFERENCES IN TIME SCORES

OBTAINED BY NORMAL SUBJECTS AND PATIENTS

- COL
-

AGE LEVINE'S TEST WELCH"ST]
PVALUE PVALUE

20·39 0,0000 o.iss» ~
10·69 0,0030 0,0033 ••

70·79 0.0000 0,1694

.. P<O,01

15.5.4. Analysis Of Tests Executed By Patients

An analysis of the scores obtained by the patients showed that
seventeen of the patients obtained scores that could be judged
defective as they fell below the fifteenth percentile. Ten of these
failures were due to left neglect, and seven were due to mis-
jud:;lement of the finer hues of certain colours. Only one patient
demonstrated a true (colour agnosia) achromatopsia (see Chapter
Eighteen). One patient was unable to complete this test along with
all the other tests in the battery due to poor concentration and severe
hernlanopla.

15.5.5. Problems That May Be DIClgnosedFrom Performance On The
Colour Matching Test

a) Neglect of a Visual Field: As in all other tests described in the
V-P·M battery, patients who had a severe left neglect of the
visual field performed poorly on this test as none of the colours
located on the ieft half of the mult1plechoice plate were correctly
matched (see patient number twenty-eight). The Colour
Matching test was not the only test in the battery that could be
used for the diagnosis of neglect of a visual field.

b) Colour agnosia or achromatopsia is a defect in the perception of
colours and is discussed in Chapter Eighteen. The Colour
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Matching test of the V-P-M battery was a suitable test for the

diagnosis of achromatospia particularly as language is not

required for its execution. (The diagnosis of achromatopsia was

made in the case of patient number seven).

15.6. ITEMANALYSIS

As no significant dlfferenoes occurred in the accuracy scores obtained by the

various age groups, the scores for all the subjects in the normal group (l.e.

group three) were combined for the completion of the item analysis, validity and

reliability studies.

15.6.1. Item Difficulty Index

The difficulty index for the sixteen items in the Colour Matching test

can be seen in Table 15.11.

TABLE 15.11 DIFFICULiY INDEX· COL

I COLOUR
-

ITEM DIFFICULTY p COLOUR I1'EM DIFFICULTY p
20-79YRS 20·79YRS

'-""'-~

Dark Olive 1 0.83 Beige 9 1,00
Green

Pole Blue 2 0,98 Dark Groen 10 0,74

Pink 3 1.00 Orange 11 1,00

Dark Red 4 0,92 Chocolate 12 0,96

Brown

Diu!) 5 0,98 Apple Green 13 0,71

Burnt G 0,96 Blue 14 0.93
Orange

Darll Blue 7 0,98 Orange Red 15 0.94

Olive Green 8 0.86 Cinnamon 16 0,92

Brown

- -
The items in order of difficulty were: (three, nine. eleven), (two,

seven), five, (twelve, six), fourteen, sixteen, four, eight, one, ten,

thirteen.
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Items three, nine and eleven do not have other similar colours of a

slightly different hue in the test, they are therefore easy to

distinguish. Items two, seven and fourteen are all blues and there is

some difficulty in distinguishing them, particularly the colour falling in

the middle of the range i.e. item fourteen. Item six (burnt orange) is

often confused with the cinnamon brown colour of item sixteen. Item

fifteen, the orange/red colour is often confused with item four which

is the dark red colour. Items one, eight, ten and thirteen are all

greens of different hues and these proved to be the most difficult to

distinguish. The items containing the dark and light blue greens

were transposed as was the dark green with the apple green.

The difficulty index for the responses obtained from the patient group

was also calculated (Table 15.12).

The items in order of difficulty for the patient group were as follows,

(three, nine, twelve), seven, fifteen, (one, two, eleven, five), six,

thirteen, (four, eight), fourteen, slxtee.i, ten.

TABLE 15.12 DIFFICULTY INDEX· PATIENT GROUP· COL

ITEM NO. D1FFICUL TV p ITEM NO. DIFFICULTY p.

20-79YRS 20-79 YRS

1 0,84 9 0,97

2 0,84 • 10 0,41 ...

3 0,97 t 1 0,84 ...

4 0,63 ... 12 0,97

5 0.64 •• 13 0,81

6 0,81 • 15 0,56 ...

7 0,94 15 0,88

II
8 0,63 16 0,53 ...

• P<O,05 .. P<O,01 ... P<O,001

Although left neglect affected the performance of the patients, it did

not appear to have unduly influenced the difficulty level. For example
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item thirteen located in the extreme left column, was not found to be

as difficult for the patients as for the normal group,

Fischer's Exact test was used to calculate whether there were

statistical differences between the normal and the patient group in

the responses obtained for each item. Table 15.12 shows those

items that differentiated between patient ar':l normal performance l.e.

sixteen, fourteen, eleven, ten, four, two, six and eight. It was

lnterestlnc to note that they were not always the more difficult items

and only one item was located in the extreme left column. The main

problems experienced by the patients on this test were due to the

difficulty in distingLlishing the subtle difference in various hues and

not left neglect.

15,6.2. Item Discrimination

This is the extent to which the item discriminates between thor

subjects who can do well on the test and those who can not. Two

ways of determining this within the normal group were used.

15.6.2.1. Testing the Significance of the Differences Between Two

Proportions

The responses of the top twenty seven percent of the test

results were compared with those of the lowest twenty

seven percent (Table 15.13).

On this basis, items, one, four, six, eight, ten, thirteen,

fourteen, fifteen and sixteen, should be retained. This

would include hues of green, blue and red 'ather tilan the

orange colour of different hues.

15.6.2.2. Correlational Approach

This approach showed the relationship of the individual

responses to the total test score. For results see Table

15.14.
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Using this approach it was apparent that only those colours
thu~ e different in hue should be retained in the test

Thus items. four. five. six. eight. ten. thirteen. fourteen.
fifteen and sixteen whinh tested hues of blue, red. orange
and green should be retained in the final test form, It was
interesting to note that other tests "f colour perception
(Farnsworth 1943. Goldstein and sheerer, 1953 and
Whiting et al 1985) teot for the ability to discriminate
between hues. Although it Is not stated in the literature. this
may be the main type of dysfunction occurring after brain
dam ago (SOQ achromatopsia).

TABLE 15.13 ITEM DISCRIMINATION· .C01.
,~

20·19 vn3

O.OuOl ~u

2 O.1(iOO
"--._

3 ·
1\ 0.0199 ••--~ 1--
S 0.1609- ot=.=t' __

I,l 0.0339 •
m;o,;,=_--" ~

7 0.3135

0 0.0012

9 ·
10 0.0000 ..."'_.
11 ·
12 0.0160

f- .._- -. .=~
13 0.0000 ...

14 Q,010!)"
!-.

16 0.019(1••

10 0.0101 ••
=

• (' <: 0.05 '0 P <l 0.Q1 ... P .; 0.001
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!A§.bE. 15.14 BI·SERIAL CO·EFFICIENT OF

CORRELATION BETW~ ITEM AND TOTAl. SCORE

-COL

0.30 ••

UPPER 27% LOWER 2n;, DISCRIMINATION

1.00

1.00 0.03 0.70 ...

0.04

1.00 0.84 ono ....
,=,==~~== =c= ===~~__ , _

J 1.00 0.(]4 0.30 ..

o 1,00 0.0!) 0.50 •••

It~-=-,-~,-~,~='=~~'=-==+=='===I=-~=~=-'-==="'
0.72 0,60 ...B 1,00

n

1.00
~=--~~-~='--'F=-~=-=-91

0.1)3 !>,72 ...10

11

12

13

14

1.00 0.91 0.41 ...

0,8~ ...

1.00

1.00 0,34
Ip.~~·~_·,···=="w=,"'=,=,·,,=_,=",=••=== = ..=~. -'·+-==·'.==.~~~~;i

1.00 0.84

1S

10

15.7. TEST ReLIABIl.ITY

1571 Split-Half R~liability

0(11

The result of the coefficient of correlation between the two halves of
tho test was r=0,44. This low correlation may be due to the fact that
responses to il1dividllal colours were scattered l.e, each colour was
not grouped within the test. thus tho Split-half reliability IS probably an
inappropriate calculation for this type of test.
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15.7.2. Kuder-Richardson Formula 20

Using this formula. the resulting coe~;icient of internal consistency
was r:: 0,38.

Thus it can be seen that the Colour Matching test does not have high
internal conaistency.

15.7.3. Inter-Rater Reliability

There were no statistical differences if'! the scores obtained by the

three examiners on the six individuals tested (see population five) for
both accuracy (P ;:: O.84G5) and time (P ::::0.9592) therefore tnter-
rater reliability was proved.

15.8. resr VA:'IOITY

15.8.1. Cont~nt Validity

Tho occupation::.1therapists (i.e population one) rated the test as a
very much better than average measure of colour perception
( x=4.7). It would seem. therefore. that the Colour Matching test is
what it is purported to be t.e, a test of colour discrimination. It is
important to note that four therapists did not give a score of five out
of five for this test as a test of colour matching ability.

15.8.2. Construct Validity

15.8.2.1. Age Differentiation

The results on this test confirmed the findings in the
literature l.e. colour perception did not appear to change
with age.

15.8.2.2. Correlation with Other Tests in the V·P~M Battclry

As can be seen from Table 15.15 there was a very low
correlation between the Colour Mntching test and the other
tests in the V·P·M battery, This was to be expected as tM
Colour Matching test was constructed to measure colour
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discrimination only, The high3st correlation was with the
Design Construction test, the only other ter.. .vhere colour is
used.

TABLE 15.15 CORRELATION WITH OTHER TESTS

lli..THE BATTERY .. COL

rVALUe.-
Arrows 0.01-
VMI 0,14-
Block Construction I 0.13 ---
Bloek Construction II 0,00- ~.~
OoHme 0,26

Oosign ConstrllcUon 0,3B

Figuro/Ground 0,03

Porceptual Constancy 0.21

P\lnitiOO in seaeo 021
I--*~" -~--

Part ~~~IJlo O,lG-
S\\ckCol1SlluC\ion I 0,21

" ~. _.""'-"'"'t'<'.~,""';'~__ . _.
Stick Conotluctlon II 0,21

S[mtinl Ro:ationo 0,15
,,=, ...,.,.

A factor analysis was carried out on all the tests in the
battery to determine which tests had factors that were
related. The Colour Matching test was categorised as
belonging to Factor III.the only other test with a rating above
five in this factor was the Stick Construction I test (Table
15.16). It was unclear why this test should have a loading
for Factor III which appeared to be a colour tactor, The
loading for the Design Construction test which made use of
colour cues was surprisingly low for this factor.
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--------,-----'.--- ..----~-----------------

.:,;TA:..:,:B::,:L:.:E::...-....:1:.:.5:..:,.1.::;.6_....:.:.:SORTEDROTATED FACTOR

LOADINGS w COL
IF-=-'-======--== ====,=====-=-. :=::-::=

TEST FACTOR III
--l=~---~~'~---.-

O.4G

0.40

Stick Construction II
-------- --------1---------11

Design Construction

Colour Mulching 0.81

SliCk Construction I 0.53

BlOCk Construction I 0.42

15.8.2.3. Results of testing patients

The test showed no statistical difference between the
patient group and the normal group. It was, however,
interesting that clinically it was found to be useful in that a
case of achro.natopala was demonstrated.

15.9. CONCLUSIONS

In summery-

• The colour matching test was easy to administer.

II It, however, did not demonstrate age related changes, nor was there a
significant difference between the performance of the normal group and the
patients. However, the problems of a patient with achromatopsia were
clearly demonstrated.

II The item difficulty p was high, however eight of the items demonstrated
differences between normal and patient performance. The item
discrimination studies showed that only the items that required the subjr>ctto
differentiate between different hues of the same colour discriminated
between those who could do the test and those who could not.

• Reliability studies, apart from the inter-rater reliability, were poor probably
due to the nature of the test.
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ItI The test was shown to be a valid rneasu e of colour perception in patients,
although it was not a valid measure of age related changes.

• It did not correlate well witl, other tests in the battery and it fell into Factor III
which was labelled by the candidate a colour discrimination factor.

In spite of its low reliability the test should remain a part of the V-P-M battery
but it should be reconstructed to consist unly of the items which determine the
ability to distinguish between hues.
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CHAPTER 16

APRAXIA

16.1. INTRODUCTION

One of the aims of this study was to demonstrate the manner in which the V-P-
M test battery could be used to diagnose cs in visual-perceptual-motor
syndromes. Apraxia is one of the syndromes which could result from a
cerebro-vascular accident. The dlffere < oes of apraxia are, therefore,
described and the results of the tests v' ~stlents discussed in order to
demonstrate the salient features of a constructional apraxia.

16.2. DEr-INIT!ONOF APRAXIA

Before apraxia is discussed one needs to have a workable definition of it.
Apraxia, therefore, in the context of this thesis may be described as an
impairment of the ability to carry out purpose wement by an individual who
has normal primary motor skills i.e. strenqin es and co-ordination and has
no marked sensory or intellectual disturbances (Geschwind 1965, De
Ajuriagueml and Tlsaot 1869, Hecaen 1f81, Miller 1986). The terms apraxia
and dyspraxia are often used Interchangeably. Apraxia however, refers to the
complete absence of ccnectcus purposeful movement, whereas dyspraxia
refers to dysfunction. In general apraxia has been used to refer to adult
malfunction whereas dyspraxia has been used to refer to a similar disorder in
ohildhood. Although dyspraxia is probably a more suitable term. apraxia is
used in this thesis due to its wide LIsein the literature.

The term apraxia was first used by Steinthal in 1871. however, it was Liepman
who received the credit for describing apraxia as a clinical entity (Hecaen
1961). Much dlscusalcn about the nature of apraxia has taken place between
then and the present. However. major contrlbutlons to the classification of the
different types of apraxia were made by Pick in 1905 who distinguished
between ldeomo.or and ideational apraxia, and Kleist. who in 1912 was the first
researcher to refer to the phenomenon known as a constructional apraxia. He
initially referred to it as optic apraxia but in work done together with Strauss in
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1934 it was changed to the term used today (Hecaen 1981). More recently
workers such as De Ajuriaguerra and Tissot (1969), Heilman (1979), Ayres
(1985), Hecaen and Rondot (1985) and others added substantially to the
understandlnq of apraxia,

Over the years many other types of apraxia were described, for example, Luria
(1980) enumerated the varieties of frontal, kinaesthetic, dynamic and optic
spatial apraxia. Hecaen (1981) described rnelokmenc, unilateral limb.
buccofaclal and dressing apraxia. On reviewing the literature it seemed that
ideomotor. ideational and constructional apraxia incorporated all the symptoms
that were compatible with the definition already given. In contrast the other
types mentioned were distinguished by the difficulty of defining the limits
between them and primary motor (meloklnetlc apraxia) or sensory (kinaesthetic
apraxia) defects and by their sequential character or unilateral aspect (unilateral
limb apraxia). Dressing apraxia has the same set of symptoms as vlsuo-
constructional disorders resulting from riglit hemisphere lesions (Heaaen and
Rondot 1985) and, therefore. did not seem to exist as a distinct entity. Somato
dyspraxia described by Ayres (1985) and Flsher at al (1991) had a sensory
base to it as the name implied and therefore did not fit the definition .s:lraady
given,

The basis of lmderstanding apraxia Is the understanding of the concept of
praxis. Praxias are movement combinations which are acquired. These
movement combinations, once learned, become autcmatlc and the patterns laid
down as motor engrams in the brain. A simple example of a praxis is learning
to catch a ball. l.e, holding out one's arms in supination rather than reflexly
holding them over the face for protection. The laying down and re-use of motor
engrams is essential to the occupational therapy process in which both old and
new sl<illsare used.

A movement combination Is. of necessity spatial in character, l.e. the limb
moves through space. A movement sequence, therefore. has two components.
Firstly, there is a declslon making component or cognitive component, which is
the 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 component is a perceptual one. in which the . 'sual and spatial
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information that is necessary for the cognitive process, is provided. A spatial
component is, therefore, an essential basic part of any movement pattern. De
Ajuriaguerra and Tissot (1969) have described the development of praxias or
motor engrams based on the Piagetian concept of the development of a space
structure and have linked types of apraxia to each of the developmental levels.

16,3. REView OF THE NeUROLOGICAL BASIS OF APRAXIA

Before examinlng the different types of apraxia it may be helpful to review the
neurological basis of praxlas (Geshwind 1965, Heilman 1979, Faglloni and
Basso 1985).

It appears that it is the left parietal lobe that stores motor engrams for the
control of all purposeful skilled movement. When a movement is to be
performed impulses are generated in the parietal lobe and travel to the pre-
motor cortex on the left and thence to the motor cortex. Impulses generated in
this way activate the right side of the body, therefore, for skilled movement
patterns to take placewith the left side of the body, impulses must cross from the
left pre-motor cortex to the right pre-motor cortex via the corpus callosum.

Movements can be initiated in several ways, for example, by commands, l.e.
through the medium of language, by Imitation or they can be self initiated.

Should a command or instruction be given to perform a certain series of
movements such as "catch the ball" the auditory stimuli are first Interpreted in
the secondary auditory cortex. This aree is connected to the pre-motor cortex
via the parietal lobe where the relevant motor patterns 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 can be seen together. Many apraxic patients are also aphasic
and in this instance the language disorder is often diffic:ult to distinguish from
the apraxic disorder. However, it seems unlikely that impairment in language
plays a role in impairing the ability to imitate gestures (De Renzi et aI1980). It
is the carrying out of movement to verbal command that is affected in the left
brain damaged individual. Thus, when a movement Is self generated, i.e. is
done as a response to thinking, the connection between language and
movement is vital as thinking is done in language.
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Geschwind (1965) attributed the fact that axial movements were rarely
disturbed in apraxia to the fact that these movements were controlled mainly
through the extra-pyramidal system which has its origin over the entire cortical
mantel. The pyramidal system largely originates in the motor cortex and
damage to the left parietal region prevents verbal commands from reaching the
pyramidal system thus affecting fine movements generated through this
system. The extra-pyramidal system, originating from Wernicke's area is not
affected as it stili has access to verbal command.

Should a movement be initiated through Imitation i.e. initiated through a visual
stimulus, a different route is utilised. This time the stimulus is generated in the
vlsual cortex from where it is relayed via the left parietal lobe to the pre-motor
centre. Should the visual stimulus have spatial connotations, the whole
process becomes more complicated as the stimulus must be interpreted on the
right side of the brain before crossing to left pre-motor cortex. Thus, lesions of
the right side of the brain may affect the spatial component of movement
planning.

Lesions of the left parietal area also cause some disturbances in the spatial
ordering of movement but because this is the non-dominant hemisphere for
spatial function, these disturbances are not as marked as when the lesion is on
the right side. Performance is qualitatively impaired depending upon the
hemisphere involved.

Warrington (1969) compared the drawings of patients with left sided and right
sided lesions. Those with left sided lesions tended to simplify drawings while
those with right sided lesions had problems with the proportion, articulation and
spatial relationships of the drawings. This was due to the type of function
disturbed (see 16.3.3.). The tests of the V-P-M battery will make it possible to
investigate the function of the two sides of the brain ir. more detail.

This is a simplistic view of the neuro-anatomical basis of apraxia, however', it
serves to help in the understanding of the mechanisms behind the various
types.
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16.4. TYPES OF APRAXIA

16.4.1. Ideational Apraxia

Ideational Apraxia was defined by Solet (1975) and Poeck (1982) as
the inability to perform a sequence of movements using a real object.
Patients with ideational apraxia are also unable to perform correct
motor patterns in response to language i.e. in response to command
(Heilman 1979). In addition, ideational apraxia has been described
as the inability to put the elements of a sequence of movements
together in the required order although the individual elements can
be executed correctly (De Ajuriaguerra and Tissot 1969).

The most well known example of this was the patient who could light
a match but could not take the next step of putting the match to the
candle. Ideational apraxia is thus, a disturbance of the basic ability
to anipulate objects in a required sequence. The problem was
ideational or conceptual, the patient knew what the end product was
but not how to get there (Ayres 1985). Individual components of
activities were perfectly performed but their relationship to each other
was not. A patient would, therefore, be able to pour milk into a cup
for tea but would not be able to stop pouring in time to leave space
for the tea or able to take the next step of pouring the tea.

According to De Ajurlaguerra and Tissot (1969), Ideational apraxia
was a defect in Plaget's first stage of developing a space structure
i.e. in the manipulation of objects in space or the practical stage

De AJuriaguerra and Tlssot ('1969) stated that the manifestation of
ideational apraxia was always bilateral and was often seen in the
context of severe aphasia.

Miller (1986) provided an excellent error analysis of the problems
common to the execution of tasks carried out by patients with an
ideational apraxia te.:

• Elements occur in the wrong order.
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• Sections of the sequence are omitted.

• Two or more elements a~e blended together e.g. patient lifts sugar
towards a cup while at the same time making a stirring motion.
The action is incomplete.

• The sequence continues beyond what is necessary e.g. person
undresses Instead of just taking off his Jersey.

• Objects are used inappropriately e.g. tooth brush used to brush
hair.

• Movements are made in the wrong plane of direction.

• Perseveration of movements occurs.

• Many attempts at the movement are made.

There are many examples of the potential danger to the patient when
sequences of actions are not performed in the correct order e.g.
turning on a gas stove. Filling the kettle and neglecting to light the
stove, occupaucnat therapists are In the ideal posltlon to eV(:l,,,,ate
the patient for ideJtional apraxia as everyday tasks are the most
obvious te~ting medium. The Block. Stick and Design Oonstructlc 1

tests of the V·P-M battery will demonstrate ideational apraxia if the
manner In which the task is completed Is carefully observed.

16.4.2. Ideomotor Apraxla

Ideomotor apraxia was defined by solet (1975) as the impairment of
symbolic or expressive gestures and/or the utilisation of an object in
its absence. 11"1 this type tile ideation was intact but the planning or
programming had broken down (Ayres 1985). This detect in the
space structure centred of one's own body (the second stage of
Piaget's development of a space 'Jtructure) i~ demonstrated in
symbolic gestures such as waving goodbye. mal<ing the sign of the
cross, etc.
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