i1.5.4.2.

11.5.4.3.

TABLE 14.17

DIFFERENGES

IN_ACCURACY

SCORCS OBTAINED BY NORMAL SUBJECTS AND

PATIENTS - SR

AGE LEVINE'S TEST WELCH TEST
] P VALUE PVALUE
20-88 06,0000 00007 **
70-7% 0.0000 0,1939
P, 001

Accuracy Scores - The Posltion in Space Test

Testing for significant differences befween the accuracy
scoies obtained by the normal group and the patlent group,
was carfled out as for the Space Relations fest (Table
11.18).

TABLE 1118 _ DIFEERENCES IN _ACCURAGCY
SCORES OBTAINED_BY NORMAL SUBJECTS AND

PATIENTS - PIS

AGE LEVINE'S TEST FTEST
P VALUE PVALJE
20-59 0,8382 D,0000
6079 0,9934 0,3265
ki Pmlm

As in the space relations test, there were no statistical
differences In the parformance of the elderly group of
normal sitbjacts and the patients of the sama aga, This was
surprsing for a test of this level of difficulty but may again
be due to the small number of patients tested (n=7}. Six
patients ware found to be untestable in this age range which
is probably a more accurate reflection of its difficuity level,

Time Scores - Tha Space Relations Test

Comparisons were made between the normal and the
patient group within the age categories already established
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Le. twenly 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 11,18, There was no difference hetween the
normal and the patient group at the younger age in the time
taken to compiete (e test,

TABLE 11.19 DIFFERENCES IN_TIME $CORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS

-8R
AGE LEVINE'S TEST VVELCH TEST
P VALUE P VALUE
20-38 0,0000 0,0618
4050 0,0000 0,0048 *
80-69 0,0000 00120 *
70-78 0,0670 8,0000

*PeQ0E ™ P <0001

11.8.8. Analysis of Tests Executed by Patients

11.6.5.1. Space Relations Test

4)

a8

In the age group twenty to thity-ning, 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.

In the age group forly fo fifty-nine, six of the ten
patlents demonstraled problems as thay obtained
scores below the fiiteenth percentile and one was
ehischarged prior to completelng the test,

In the age group sixly 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) Qfthe six patiants In the seventy to seventy-nine year
group, fwo oblalned scores above the fifteanth
percentile, ona below and three were untestable.

.2. Position in Space Test

a) In the age group twenly to thirty-nine years, two
patients were found to have problems with position in
space as they received scores below the fifteanth
percentile and one was discharged without
completeing the test,

b) Inthe age group forty to fitty-nine years, five patients
recelved scores below the fifteenth percantile, one
was untestable and oné discharged prior to
completing the test.

¢}  Of the ten patlents [h the sixty to sixty-nine age group,
only one recelved a score within normal fimits, one
was discharged prior to completing the test, one was
untestable and the rest received scores below the
fitteenth percentile thereby demonstrating a problem
with position in space,

d} In the seventy to seventy-nine year age group, the
only patient who compieted the test, recelved a score
below the fifteenth percentle and one was dis-
charged.

Although the Spacoe Relations test appeared to be the
sasler of the two tests, there was no real difference in the
number of patients passing this test particulary In the
yolnger age groups, compared fo the Position in Space
test,

It was also interesting to note that no differences existed In
the tima scores obtained in the twenty to thirty-nine year old
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1158

group on the Space Relatlons test, the patlent and the
normal group taking equally as long to complste the iest.
Differances between the forly to fifty-nine year olds and the
sixty to sixiy-nine year olds were probably sigrifficant
(P<0,05), However, the differances between the patlents
and the normal group once they had reached seventy was
glmost certainly slgnificant (P<0,001). Caution should be
used in Interpreting these results due to the small humber of
patients in the seventy year old group,

Problems That May Be Dlaghosed From Performance On The Spacs
Relations Test And The Positlon In Space Test

The analysis of the performance of patlents on a multiple choice test,
takes a different form to that of drawing and construction tosts, as
miaking a dlagnosis 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 betwsaen the petformance of the
individeal patient on tests that require motor cutput 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 exscution of
the Spatial Relatlons and the Positlon in Space tests:-

a) Neglect of the left visual fleld was seen In the performance of
patlent twenty-seven [n both tests.

b) Poor spatjal ability in both aspects of spaca i.e. posifion in
space and spatial relations (patients two, aight, nine, ten and
twenty-two).

¢) Poor space visuallsation was seen in the performange of
patient twenty, This patient parformed within normal limits in
the space relations test, but poorly in the position in space test,
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11.6,

d) Visual inattention - Patient thirteen appeared fo be unable fo
see all the different designs at one time, therefore, was unable
to select the correct deslgn. Other problems such as poor
visual memory and poor concentration (patient eleven and
twelva) cannot always be dissociated from visual attention and
require an experienced tester to make a diagnosis.

e) Perseveration - this was sesn in the results of patient nine as a
design was repaatedly mark=

ITEM ANALY .3

ltem analysis was only carrled out oh the Speice Relations tast, The Position in
Space test is a speed test i.e. the subject had a limited timie to complete his
response thersfors 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
overdll 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 {o seventy-nine years {see Table 11.20).

As can be seen from Table 11.20, very little variation ocourred
between the items, each ftem demonstrating a high difficulty p,
therefore belng very easy to complete, The oldsr age group found
the first twenty items slightly mere difficult than the last twenty, This
was to be expected as the last twenty ltems used more famillar letter
and number relationships. Accordingly the Hems should be re-
ordered so that the test bagins with items twenty-one to forty.

The diffloulty index for the responses obtalned from the patient group
was aleo calculated, Fischer's Exact test was used to calculate
whether there were statistical differences between the normal and
patient group in the responses oblalned on each ltem (See Table
11.21),
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TABLE 11.20 DIFFICULTY INDEX - SR

BIFEICULTY p

TEM DIFFICULTY p | ITEM | DIFFIGULTYp | DIFFICULTY p
20-68 YRS 70-70 YRS 2080 YRS 70-73 YRS
1 0.97 0,90 2 100 100
2 0,96 0,80 22 0,45 0,50
3 097 0.75 2 0,91 6,80
4 0,98 1,00 2 1,00 100
5 i.un 1,00 25 085 0,80
B 0,99 0,85 % 09 o0 |
7 0,98 0,85 27 0.88 0.75
8 0,07 0,85 2 0,89 080
9 0,98 100 28 087 1,00
10 97 0,90 30 0,93 0,80
51 0,89 0,90 # 1,00 1,00
12 0,98 0,95 32 008 0,80
13 998 005 3 098 1,00
14 0,08 1,00 34 100 1%
18 1,00 1,00 36 1,00 100
6 200 0,90 38 0 100
17 1,00 1,00 7 0,08 1,00
18 0,98 8,30 3 1,00 1,00
19 100 1,00 38 1,00 1,00
20 0,98 1,00 40 100 1,00
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11.6.2.

The difficulty p for the seventy to seveniy-nine year old group was
not calculated as scores from only three patients in this group were
avallable. As previously stated three patients in this group were
untesiable on this component of the {est battery. Patlents in the
older age group appeared to have severe difficulty with spatial type
tasks not experienced In the cther tests (see dizcussion in Chapter
Eighteen) and the zero scores of the patients who were untesiable
should probably have been Included in the resulis.

From the difficulty Index calculated on the resulis of testing the
normal sutjacts it appeared that only tems one to twanty should be
retalned In the test and re-ordersd in terms of difficulty levels. The
remalning items were easy, In addition there wera more ltems which
demonstratad a statistical difference between the patient group and
the normal group in the first twenty items,

item Discrimination

This is the extent to which the item discriminates between the
subjects who can do well on the test and those who can not. The
procadures for establishing the disctiminatory levels of each item 1.e.
testing the significant differences between two proportions and the
corralation approach were impossibie to determine. This was due to
the fact that the difficulty lovels were high and cut points for the
upper 27% and lower 27% of the overall score could not be easily
establishad,
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ABLE 11.21 DIFFICULTY INDEX - PATIENT GROUP - SR

) TEM | DIFFICULTYp FTEM DIFFICULTY p

2 YRS 20.89 YRS

1 r2 21 1,00

2 076 2 0,98

3 082 P 0,88

4 084 ™ 24 098

5 0,86 25 0,80 *

<] 0,84 ™ 36 0,95

7 078 27 0,86

8 0,84 * 2 1,00

g 0,88 20 0,98

10 0,80 * 30 Tom

1 o " 0,88 =

12 0,08 2 0,84

13 0,80 ** 2 084 *

14 0,80 = 3 1,00

15 . 098 35 0,80 *

18 0,88 3 1,00

17 0,84 ™ 37 Y™

18 0.6 38 g2+

19 082 * ] 0,88

20 0,86 40 0,85

*P<005 ~P<001 *“P=00M

14.7. TEST RELIABILITY
1.7.4.  Split-Haif Rellability

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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11.7.2,

11.7.3.

twenty to sixty-nine and r = 0.73 for the age group seventy to
seveanty-nine,

Split-half reliabllity co-efficients can not be calculated for the Posltion
In Space test as the time [imit meant that not every item was
answered by all subjects,

Kuder-Richardson Fommula 20

In this methed of caleulafing test reliabillty, the pass-fall score for
each ilem was compared with the total score using the Kuder-
Richardson Formula 20, This procedure determined the inter-item
consistency of the test.

For tha age group twenty to sixty-nine the co-efficlent of correlation
was r = 0,87 and for the age group seventy to séventy-nine, r = 0,94,
Thus religbilly co-efficlents 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 below the r = 0,80 consldered desirable,

TABLE 11.22 RELIABILITY CO-EFFICIENTS - SR

AGE SPUT-HALF KUDER-RICHARDSON
20-89 043 087 ™
7079 0,78 D04 e

B < 0,001

Again the Kuder-Richardson Formula was not calculated for the
Position in Spaca test for the same reasons as those given in 11.7.1,

Inter-Rater Reliabillty

The Friedman two-way analysls of variance showed that there was
no statistlcal differsnce batwesn sither the accuracy {p=0,8825 in the
Space Relations test and p=0,8465 in the Poslition in Space test) or
fime scores (p=0,3529 in the Space Relations test) obtaihed by three
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examiners on each of six individuals tested. Both tests could therefore
be sald 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 ocoupational
therapists (group one) who rated the Space Relations and Positlon in
Space tests on a 0 to 5 scals, according to how well they felt the test
measured the defined sklilis (see Table 11.23),

TABLE 11.23 CONTENT VALIDITY - SR AND PIS

PERCERTUAL SKILL SPACE RELATIONS POSITION IN SPAGE
Mean Rating Mean Rating
Form a8 mess 14 20
Overall Contour 15 13
Sub-Units of Form 18 1.3
Parcaptual Conatancy 23 34 ™
Plrectionslity 2,1 28
Spago Ralatlons iz~ 18
Pasition in Spaca 28 BF
Figura-Ground 24 14
Colour _ 01 0
Praxls net reculred not required

** a better than average assessment of skl *** a very much better than avarage assessment

As can be seen, the Space Relations test was estimated to be only 2
better than average way of evaluating the skill of space relations.
The Position in Space test was thought to be a very much better than
average way of measuring the skill of position in spacs but was aleo
thaught to measure parceptual constancy.
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11.8.2.

Construct Validity

11.8.2.4.

11.8.2.2,

Age Differenttation

Discussion already presented indicated that some
perceptual skills detetiorate with age. In the case of the two
motor reduced space tests, both were found to be sensitive
fo age reated changes. The Spatial Relations test
demoenstrated 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 Posttlon 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 abllity to
perceive space.

Correlation with Other Tests In the Battery

The hiynest camrelation of the Space Relations test was with
the Deslgn Construction test (r = 0,56). This is realistic as
both tests were constructed to measure spatial relations.
Other comrelations 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 o complete the
other tests mentioned. The low correlation between the
Space Relations test and the Block Construction 1 and Stick
Construction | tests can only be explained by taking the
moter component of the latter two tests into account,
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TABLE 11.24 CORRELATION WITH OTHER TESTS
IN_ THE BATTERY - SR AND PIS

SPACE RELATIONS POSITION iN SPACE
TEST TEST
Arrows 048 0,25
vl 043 ™ 0,56
Block Canstruction | 0,31 0,28
Block Construction il 0,24 0,48 **
Stiek Constructian | 0,21 03¢
Stiek Construction Il 028 ™ 0,23
Deslgn Genstruction 0,56 0,52 v
Dot-Line 0,44 D49
Figurs-Ground 048 = 042
Percaptunl Constancy 043 037
Fasition in Spaca 0,27 1,00
Space Relations 1,00 027
Part-Whola 0,27 0,80
f.olour 0,12 0,21

P ), 00

The correlation of the Position in Space test with the VIVl
{r = 0,66} is interesting. It is poss.ble that copying drawings
of designs freehand requires a degree of space
visualisation. Correiatlon with the Black Construction il test
was expected as the tests were designed to measure the
same sklll as does the Deslgn Construction test.  Aspects
of the Pot-Line test also measure space visualisation hence
the correlation with that test.

However, the highest comelation (f - ,60) was with the
Part-Whole test indlcating the extent to which space
visualisation was nesded to complete this task,
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It s Interesting to note that the correlation of the two motor
reduced space tests is only (r = 0,27) which seemed to
show that different components of space percaption were
belng measured as infended.

A factor analysis was carrlad out on the tests in the battery
fo determine whether the tests had factors related to each
other, It can be seen that the Position in Space test did not
load et all for factor il which is probably a figure-
groundivisual diserimination factor.

TABLE 1125 _ SORTED ROTATED FACTOR
LOADINGS - $R AND PIS

FACTOR | FACTORII
Fasiiian In Space 0,80 | 0,0
Space Relotions 0,56 - 0,78
Block cmstmnl 0,74 00
Part-Whole n.is 0,0
M 0.63 041
Dot-Line 0,61 0,52
Figure-Sround 0,58 0,54
Design Construciion 0,59 0,67

It appears that tests that are loaded for Factor | require
spatial abliity, in particular the type of ability that requires
space visualisatlon. The Position in Space test had a high
ioading for this factar whereas the Spatial Relations test had
a higher loading for Factor i which appeared to be more a
measure of visual discrimination and figure-ground ability,

As no marker variables were included In the factor analysis,
rasults cannot be readily used for the purpose of construct
validity.
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11.9l

11.8.2.3. Results of Testing Patients

CONCLUSIONS

Both tests were found to be valuable in measurng the
difflculties experienced by patients In the younger age
groups, a statlstically significant difference being found in
the scores obtained by the patients and normal individuals
(Space Refations test twenty to sixty-nine years P < 0,001
and the Position In Space test twenty to fifty-nine years P <
0,001). The lack of differences found between the scores
obtained by oider groups could be dus to the small number
of patients tested. However, as several patients [n the older
age groups could not do the tests at all, it would seem that
performance, or lack thereof, could indlcate problams in the
area of space perception,

in summary the following has besn found on the gpatial relations test

a it was an easy test {o administer and judging by the difficuliy p, it was a fairiy
easy lest to complete although It was sensltive to age related changes;

m as in ail other tests It took longer for the older group of subjects as well as
the patients to complete the test;

m there was also a difference in the performance of younger people between
the normal group and the patlents, thus the test was sensitive to changes
which ocour as the result of a stroke in this group;

m jt was not clear why there was no difference in the performance between the
normal elderly and the elderly patlents. Small numbers In the patient group
could not be the only reason for this tack of difference as many of the other
tasts with small numbers of elderly did show a difference. Taking out all the
items that did not discriminate between subjests who could and those who
could not do the test may make the test more ussful for diagnosing problems

irt the elderly;
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reliability co-efficients were acceptable, except for the sphit-half reliability in
the twenty to sixty-nine year old group;

i the rating for content as evaluated by experts was not as high as was
expacted, Although it was shown 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 skllls;

& the test loaded for Factor || which ssemed to be a figure-ground and visual
discrimination factor, The results of this analysis seenh together with the
content validity study seemed to indicate that this test should be ussd to
determine visual discrimination ability,

the Block Construction | and Stick Gonstruction | tests were compiled to
provide information on the motor enhanced aspects of space relations. The
Spaca Relation test, however, did not cotrelate well with either of these
tests,

It would seem, thersfore, that the test was not a good measura of spatial
relations, but after undergoing revision and re-ordering of the items could be
used to evaluate visual discrimination.

In contrast the following has been fourd on the position i space test:-

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

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

® because it wes a imed test no item analysls was done;

u there was a "drop off" in the ability of normal subjects 1o complete the test

at a fairly eaily age;

m tha 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 reasen for the lack of differance in
the scores between the normal and the patient group.  If a zero score had
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been recorded for these patients a different picture would probably have
been found;

m the test demonstrated inter-rater refiability;

B construct validity for position [n space was demonstrated althaugh it also has
some maasure of perceptual consiancy;

m it correlated with the Block Construction [l test, a test which was constructed
to measure position in space and space visualisation using moter cutput:

m it has a very high loading for Facter | which was thought fo be a space
visualisation factor:

It would appear that the Position [n Space test was a good measure of this skill
and should be retained in the battery. Howaver, in constructing a new test, the
Position in Space test should be reduced by half. Befors the test can be
reconsiructed % 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 ta mors difficult.
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CHAPTER 12

THE BLOCK CONSTRUCTION TESTE

1241.

INTRODUCTION

Construction with blocks has long been used as a method of detarmining three
dimensional constructional ability, spatial concepts and the ability to motor plan.
As far as it can be ascettained, the first person to use Block Construction in
assessment was Poppelreuter in 1917 (Benton 1979).

Black Construction originated in the play of the child, Gesell (1966) stated that
bloek play was onhe 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),
buiiding and assembiy tasks involve the spatlal component of perception at the
conceptual level as well as in motor execution,

Although there iz a tendency for drawing and cohstructional disturbances to
ocetr together, this occurrence is varlable {(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 le,
construction with blocks Invelving malnly three dimenslonal constructions and
two dimensional construction as in the stick and desigh construction tests,

Only the Block Construction tests are discussad 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 iink betwsen
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 Blogk Construction 1 test is to be found in Chapter Four
{(4.6.10.) and Appendix 1, Section 2.10.1. while a description of the Block
Canstruction I 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 CF SIMILAR TESTS

Biock Conslruction tasks may invoive horizontal or verfical arrangements on &
flat surface or they may use a comhination of planes. The model may be three
dimenslonal or presented in abstract two dimensional form. Benton (1872:221)
stated that these tasks are not ... squivalent in thelr demands on sustained

attention

- percapiual acuily, the apprehension of spatiel relationships,

judgement of perspective and motor skil®. R is for this reason that different
types of Block Construction tests have been developed.

12.2.1.

Two Dimensional Horizontal And Vertlcal Arrangements

Several tests that involved construction in the horizontal and vertical
on & flat surface were avallable, However, they ali Inciuded matching
colour to make a design.

Kohs' Blocks were the forerunners 1 4his {ype of blotk design and
many tests have since been based on this test (Lezak 1983). The
mast widely used replacement of the Kohs' Biock test is the Biock
Design subdest of the Wechsier Intelligence Scales for Adulls
(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 a2 bouklet. The WAIS sub-test Is purported to
measure visto-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 Goidsteln and Sheerer Cube
Test,

The Cube Copying sub-test of the RPAB (Whiting et al 1985), is
similar to the WAIS test, but in this case the blacks are Goloured blue
and yellow (see Fig 12.1). The LOTCA Tast (ltzkovich: at af 1990) has
similar sub-test using biocks with calours.
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FIGURE 121 CUBE COPYING TEST - RIVERMEAD
PERCEPTUAL ASSESSMENT BATTERY

On enalysing the perceptual skills evajuated by the ahove mentioned
tests It ssemed that, apart from spatlal ability and the ability to form a
"gestal" (Part-whole perception), colour discrimination abllity was
also required, As these tests are also used to assess
cohceptualisation it seemed deslrable to complle a new Block
Construction test, the exesution of which required mainly spatial and
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12.2.2,

constructional ability. Construction In the horizental and vertical on a
flat surface was not included in the VuP-M baftery due to the
limitations of this dimension should colour not be Incorporated into
the deslgn. However, there are two designs, one In the Block
Construction | test and the other In the Block Construction Il test
which require the eonstraction to be made on the flat surface,

Three Bimznslonal Canstruction

Gesell (1966) descrlbed various block constructions used with
children. These increase in complexity as the chlid gsts older.
Gesall's constructions have been used In a test for the evaluation of
the pre-schcol child (Ames st al 1980). A tower of teh blocks and a
train can be produced by a child of two and a half years old while a
btidge can be constructed by a three and a half ysar to four year old
child, a gate can be constructed at five years and steps at six years,
Two of thase Block Constructions tasks, l.e. the tower and the
bridge, are included in the Standford-Binet Baftery (Tetman and
Merril 1973), an Intelilgence scale with norms for ages rangihg from
two years through o the young adult.

Grassi (1970) trled to Improve the Goldsteln and Sheerer Cube Test
In his Grassi Block Substitution Test which required the subjeut ta
reprotluce a three dimensional mode! instead of the two dimensional
construction demanided by the Goldstein and Sheerer test. The
Graesi test called for the subject to reproduce the design on all sides
l.e. top, side, and hottom of the construction thus requiring the
complex skill of space visuallsation.

Non-standardised three dimensional Block Construction tasks have
been described by Hecaen et al (1951) and Goodglass ahda Kaplan
(1972), however, the most commonly used three dimensiohal
construction task is that formulated by Benton et al (1883), This test,
originally called the Three Dimenslonal Construction Praxis Test
{Benton and Fogel 1962) consists of three different constructions of
increasing complexity, Benton et al (1983) obtained data for this test
ort one hundred cantrol patients hetwaen 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 patlenst i.e. those above fifty
vears was higher than for those below fifty years, howsver, no
statistlcal analysls was reported on the data, A patient wes said to
have intact function if he scored twenty to twenty-two points or above
2 ninety percent of normal controls obtalned this score,

Banton et al (1983) also evaluated patlent performance by
camparing the copying of a three dimsnslonal modet with that of a
photographic modeal, He found that the performance improved when
the three dimenslonal maodel was used.

Farver and Farver {1982) used the Block Gonstruction test described
in the Boston Diagnostic Aphasia Examination (Goodglass and
Kaplan 19872) to determine age related changes in constructional
tasks, This test consists of ten designs presented in the form of
photographs. The subject is given one minute to complete each
canstruction which Is then scored correct or Incorrect.  Farver and
Faver (1982) used this test to evaluate sixty-sight normal Individuals
ranging in age from forly years to eighty years. They found &
statistically significant age effect with increasing age. Diffarences
were found in the performance of the three age groups of sixty to
sixdy-nin., seventy to seventy-nine and elghty to eighty-nlne years.

Three lests have more recently been formulated for three
dimenslonal Bleck Construction l.e, the Three Dimensional Copying
tast of the RPAB (Whiling et al 1985), the Three Dimensional Block
Construction test of the COTNAB (Tyarman et al 1986) and the Plain
Block Design of the LOTCA (ttzkovich et al 1992).

Tha RPAB consists of only two tasks, the first a faidy simple one
which is used as a demonstration ltem (Fig 12.2). The second task
Is a more complicated censtrustion made up of several different
sized and shaped blocks. The total test score Is obtained from ohe
construction which the candldate fesls is undesirable as one mistake
oan be easily compounded. The COTNAB Block Construction test is
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EIGURE 122 TRIAL _ITEM - RIVERMEAD PERCEPTUAL
BATTERY - THREE DIMENSIONAL BLOCK CONSTRUCTION

very similar, the only differsnce balng 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 m~del is depicted on a card. No age related changes were found
in normal performance on either the RPAB test or the LOTCA, The
COTNAB has diifferant tables for each of three age groups j.e.
sixteen to thirty years, thirfy-one to forty-nine years and fifty to sixty-
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12.3.

1 2‘4(

five yesars, However no statisticai comparisons have heen made
between the scores for each of these groups,

REASONS FOR COMPILING NEW TESTS

Tests developed by Benton and Fogsl (1862) 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 spatia! location
of each piece, it was decided to construct a {est using blocks of a uniform slze,
shape and colour. In addition the avsilable administration and scoring
instructions for the above mentioned tests ware felt to be Inadequate to assure
test-retest reliabllity.

A test was therefore constructed that;

a) evaluated the ability to construct from both a tw..  3d a three dimensional
maodel in order to evaluate grasping and action space,

b) provided rigorous scorling and administration criterla.

c) provided an evaluation of normal function against which patient
performance could be evaluated.

Two Block Construction tests were designed. The Biock Construction | test
requires the sublect to copy a three dimensional model and the Block
Construction 11 test, the subjact to copy a two dimensional drawing.

RESULTS OF TESTING HORMAL INDIVIDUALS
12.4.1,  Accuracy Scores - Block Construction | Test

The means and the standard deviatlons were caloulated for the
normal group (i.e. group thres) as a whole (Table 12,1} and for each
age group Individually (Tabls 12.2).

TABLE 121 MEAN AND SD OF ACCURACY SCORES - BCI

h MAX SCORE MEAN oy RANGE

118 12 115 058 iz
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TABLE 122 MEAN AND SD OF ACCURACY SCORES FOR
EACH AGE GROUP - BCI

ase | n MEAN sD RANGE
20.28 20 148 024 1142
30-39 21 11,38 107 p12
4038 19 1,50 032 1112
50-50 19 1183 070 i042
60-9 19 1,37 1,30 812
7079 2 10,95 123 842

The Pearson Chi-sguare Test was used to determine whether any
difference existed in the performant# within the group as a whole. A
cut polnt of eleven was used with the percentage nbtaining a score
greater than and [ower than the cut point belng used to calculate the
Chi-square valua (Table 12.3).

TABLE 123 COMPARISON OF ACCURACY SGORES - Bel

AGE 20-79 3029 40-49 60-59 E0-89 070 | TOTAL

less than | 10,0 26,8 10,6 368 211 50,0 29,3
11

graater 3.0 T4 89,5 3.2 7.5 50,6 737
than 19

Paarson Chl-aquara Value = 12,40 P <0,05

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

a) The Pearson Chl-square Test showed that no difference
existed between the age groups twenty to twenty-nina, thirty to
thirty-nine, forty to forty-nine, fifty to flfty-nine and sixty to sixty-
nine (P = 0,1838), These age groups were, therefore,
combined for the purpose of further analysls.
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b) Yates' Corrected Chl-square test showed that there was a
difference betwsen the performance of the twenty to sixty-nine
year old group und 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 124 COMPARISON OF ACCURACY SCORES FOR
AGES 20-69 AND 70-79 YEARS - BCI

AGE 2069 70-79 TOTAL
Less than 11 214 £0.0 283
Greater than 11 78,8 50,0 787

Yatas' Comracten Chi-square Value = 0,024 P <0,05

Accuracy Scores - Block Construction [l Test

The means ahd the standard deviations were calculated for the
normal group i.e, Group thrae, as a whole {Table 12.5) and for each
age group Individually {Table 12.6}.

TABLE 12.5 MEAN AND SD OF ACCURACY SCORES . BCIl

n MAX SCORE MEAN sb RANGE

118 12 B.64 242 212

TABLE 126 MEAN AND SD OF ACGURACY SCORES FOR
EACH AGE GROUP . BCil

AGE n MEAN SD RANGE
20-28 20 108 1,82 72
30-39 21 10,38 T B2
4049 18 ™ 212 612
50-59 19 5,90 2,28 412
80-60 18 9,60 2,87 2
702 20 8,20 5,08 212
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The Pearson Chl-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 - BCH

AGE 2029 | 30-38 4045 50-58 60-68 70-79 TOTAL

less 350 476 526 57,9 526 75,0 53,4
than 10
grealer | 650 524 47,4 421 AT.4 250 48,6
than 10

Paarson Chl-aquare Value = 6,916 = Not sknlficant

As there were no differences amongst the age groups no further
analysis was carrled out. The data on both the Block Construction |
and li tests were, for the sake of convenianca, grouped as per the
other data In the battery for the calculation of percentiles l.e. twenty
to thirty-nine, forly to fiftysnina, sixty to sixty-nine and seventy-
seventy-hine.

Thus it can be seén that the null hypothesis which stated that
decrsased ability wil not be found with advancing age in visual-
perceptual motor function was rejected in the case of Block
Construction from a thres dimenslonal mode! (f.e, Blosk Construction
i at the 5% level of significance, and accepted in the Block
Construction II test,

Although the Block Construction | test demonstrated a drop off In
function In the eiderly subjects, the mean for the groups as a whole
( X = 11,5) was conslderably higher in this test than in the Block
Construction |l test ( X = §,84). This seemed to reinforce the
findings of Benton et al (1983) and Fall (1987) that Block
Construction from a mode! 1s easier than that from a drawing or
photograph and possibly makes differant perceptual demands.
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12.4.3.

Time Score~ - Block Construction | 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).

JABLE 128 MEAN AND SD_OF TIME SCORES - BCI

n MEAN/SECS sD RANGE

118 a3.08 34,35 41163

TABLE 129 MEAN AND SD OF TIME SCORES FOR EACH
AGE GROUP - B

AGE n MEAN/SECS 1) RANGE
2029 20 €0,28 13,52 41-89
-39 1l 87 ¢ 2489 41148
4049 i 19 TAT4 217 45136
50-59 1% 78,53 16,83 52110
5088 ie 9874 34,63 52-189
T0-79 20 123,85 41,85 62-183

Levine's test for equal varlance established that there was a
slgnificant difference in the varlances among the group (P=0,0001)
and the Welch Test established that there was a significant
difference betwsen the means of the time scores obtalned by the
different groups (P=0,0000). The separate variance t was, therefors,
used with the Bonferroni correction for muitiple comparisons, to
astablish where the differances were (Table 12.10).

On the basls of the differences found, further analysls was carried
out {Table 12.11),

Although no differences existe.. «: ahg some of the regrouped ages,
percentiles were calculated 11 1e twenty to thirty-nine year, forty to
fity-nine year, sixty to sixty-nine yeer and sevenly to seventy-nine
year age groups.
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TABLE 12.10 DIFFERENCES IN TIME SCORES - BGl

AGE SEPARATE VARIANCE §
PVALUE
20-28 30-39 0,2322
20-28 40-49 0,0213
20-29 50-59 0,0024 *
07 6069 0,0004 *
20-29 7079 0,0000
3099 4049 £,3635
3039 50.50 0,2042
3039 60-89 0,0070
30:39 7079 00000
40.43 50-69 0,7815
40-49 6069 0,0344
4049 70-79 0,0001 **
5069 60-89 0,0402
50-59 70-79 00001 *
80-89 7079 0,0277

* P<DOB - P<D,M *** P<0,001

TABLE 12.11 __ DIFFERENCES [N RE-GROUPED TIME CORES -
8CI

AGE SEPARATE VARIANGE t
| PVALUE
2030 80126
2039 0-89 0,001z =
2039 7079 0,0000 *+
4059 B0-60 0,0282
4059 7079 0,0001 *
B0-66 7079 0,0277

PO " P<0,001
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Time S-ores - Black Construction || Test

The means and the standard deviations were calcuiated 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 SD FOR TIME SCORES - BCIl

n MEAN/SECS 8D RANGE

118 84,07 80,05 30-576

TABLE 1213 MEAN AND SD OF TIME SCORES FOR
EACH AGE GROUP - BClS

AGE n MEAN/SECS sD RANGE

2029 20 51,80 12,02 3074

30:39 21 67,14 30,54 33162

4049 18 83,95 80,45 35316

50-50 18 82,84 1,07 PYEE
5089 19 126.42 84,72 82-360

7079 20 154,15 122,80 48-576

Levine's test for equal varlance established that there was =z
significant differance between the variances of the differant age
groups (P = 0,0002), and the Weilch Test demonstrated a significant
difference between the mean of the time scores (P = 0,0701). The
separate variance t was, therefore, used with the Bonferroni
correction, to establish where the differances were (Table 12.14),

The only difference found was between the twanty to twenty-nine
year olds and the sixly to sixty-nine year olds and the seventy to
sevenly-ning year alds at P<0,05, The statisticlan 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 varianca t vas used to

demonstrate where those differences were (Table 12.15).

TABLE 12.14 DIFFERENCES IN TIME SCORES - BCIl

AGE SEPARATE VARIANCE t
P VALUE
020 3038 0,24
2028 4049 o0
08 5068 0,0422
028 606D 0.0030 *
e nas 0.0015 *
038 4048 0,848
05 608 03200
03 506 0,0163
0B 7070 0,008
4049 5089 00866
PV 01087
w4 709 0,0303
B050 6040 0,1020
6080 7098 00232
8060 7070 04337

* Pe0g8

On the basis of the results it was possible to caloulate percentiles for

gach of the age categories previously described.

Distussion OFf The Resulis Of Testing Normal Individuals

It was interesting to note that block construction from a two
dimensional mode) depicted on a care (Block Construction 11 test),
although seemingly the more difficult of the two tests (the means of
tha scoreg for each age group were lower than for the Block
Construction | test}, did not show age relatsd changes. Comparable
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TABLE 12,48 __ DIFFERENGES IN RE-GROUPED TIME
SCORES_- BCl!

AGE SEPARATE VARIANGE t

PVALUE

2088 4048 0.0275

2038 6069 T g0 -

20488 7079 0,0028 *

05 6040 0,0826

05 7079 T om0

g6 109 04397

' P<G05

tests In which the two dimenslonal model was depicted in a
photograph such as ths Thres Dimensional Construction Test
(Benton ot al 1983) and the Block Construction {est from the Boston
Diagnostic Aphasia Battery (Goldglass and Kaplan 1972)
demanstrated that changes oceuired with age. Farver and Farver
(1982} as already mentioned, found a statistically slanificant age
effect on the Boston Diagnostic Aphasla Battery. The age effscts
frunud were probahbly due to the fact that both these tests used blocks
of diffarent slzes and shapes and thus Involvact a varlety of skllls,
unllke the Block Construction 1l test of the V-P-M battery,

The type of mistakes mads by normal individuals consisted mainly of
spatial alignment. The dasign was not squared to the edge of tha
construction pad and the blocks were unaquelly aligned.

The {ime scor 5 reflacted an expected Increage in the time needed to
complete each test with advancing age. The stallstical difference
betwean the different ages was greater for the Block Construction |
test,
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12,6. RESULTS OF TESTING PATIENTS

12.8.4,

12.5.2.

12.63.

Accurac Scores - Block Canntruetion | Tast

The means and standard deviatiohs were calculated for the age
groups between which no statistical diffierence was found when
tasting the normal subjects i.e. fwenty to sixly-nine years and seventy
to seventy-nine years (see Tahle 12 16). No standard deviation was
calculated for the older group as the scores of only two patients were
available.

TABLE 1248 MEAN AND SD FOR_ACCURACY SCORES
FOR PATIENTS - BCI

AQR n MEAN sh RANGE
2056 v 288 2,10 =12
7019 2 86 . 49

Accuracy Scores - Block Construction [l Test

The mean and standard deviation was calculated for the age group
for which no statistical diffarance 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 4217 _ MEAN AND SD FOR _ACCURACY SCORES
FOR_PATIENTS - BCIl

AGE t MEAN 50 RANGE

079 | 15 418 o2 l

Time Scores - Block Cotistrustlon |

The means and the standard deviations were calculated for the age
groups hetween which no statistical difference was fount In the
normal groups e, twenty to fifty-nine years and shdy to seventy-nine
yaars {see Table 12.18).
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12,64,

12‘5!5'

TABLE 1218 _ MEAN AND SD FOR TIME SCORES FOR
PATIENTS - BCI
AGE B MIANISECS D RANGE
20-89 14 13879 5087 B4-276
8079 10 219.40 88,42 117979

Time Scores - Block Construction I

The means and the standard deviations were caloulated for the age
groups hetween which no statistical difference was found In the
normal group 1.8, twenty to fifty-nine years and sixty to seventy-hine
years {see Table 12.15).

TABLE 1219 _MEAN AND SD FOR TIME SCORES FOR
PATIENTS « BCN

AGE ] MEANISECS 8D RANGE
2059 14 12788 42,87 49202
B0-70 10 269,80 212,28 124443

Comparison Between Patients And Normal Subjects

12.5.5.1. Accuracy Scores - Blook Congtruction | Test

Comparlsons were made betwéen the patients amd the
normal sublects in the age groups previously defined. As
Levine's test for variances between the groups was found to
be significant, the Welch Test was used to test for
sigrifficant differences between the means of the scores
obtalned by the normal group and the patient group twenty
to sixty-nine years (Table 12.20). The difference betwsen
the performance of the two groups was significant at the P <
0,01 lavel of significance. No analysls was carriad out for
differences experienced by the seventy to seventy-nine year

group as only two patients sompleted the tast.
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12.5.5.2,

12.8.5.3.

TABLE 42.20 DIFFERENCES [N ACCURACY
SCORES_OBTAINED BY NORMAL SUBJEGTS AND

PATIENTS - BCl

AGE LEVINE'S TEST WELCH TEST
PVALUE PVALUE
2059 0.0000 D,o0GE
7078 . -
» P01

Accuracy Scores - Block ¢ astruction it Test

Testing far significant differences between the accuracy
storce eniained by the normal group and the patient group
was camled out on the same basis as for the Block
Construction | test. In this inslanice the difference between
the normal and the patlent group was only probably
s niant at the P < 0,06 level of significance (Table
12.21),

TABLE 1221 DIFFERENCES IN__ACCURACY

SCORES CBTAINED BY NORMAL SUBJECTS AND
PATIENTS - BCH

AGE LEVINE'S TEST WELCH TEST
PVALUE P VALUE
2079 0,0000 00118+
*P<0,08

Time Scores - Biock Construction | Test

Comparisons wera made in the age groups between which
no statistical difference was found in the fime taken by the
normal group w0 complete the test (Table 12.22).
Diffarences 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

- BCl
AGE LEVINE'S TEST WELCH TEST
PVALUE PVALVE
20-58 0,0001 0,0002 4
BO-79 02,0000 0,0065 **
= B <001

12.5.8.4. Time Scores - Block Construction 11

Comparisons between tha time scores obtained by the
patisnts and those obtained by the normal individuals wera
made on tha Block Construction |l test as described above
{see Table 12.23),

TABLE 1223 DIFFERENCES IN _TIME SCORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS

-« BCII
AGE LEVINE'S TEST FTEST
P VALUE P VALUE
2050 0.2573 0,0000 **
8078 o412z 09,0089 *

P00l P00

12.5.6. Analyslis of Tests Executed by Pafients
12,5.6.1, Block Construction | Test

a) Inthe age group twenty to thirty-nine ysars only one
patient obtained a score below the flteenth percantile
and could therefore be said to have a problem with
spatial relationships, Twoe patlents were discharged
prlor fo complating the test.
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12.5.6.4,

12.5.6.
12.5.6.1.

TABLE 12.22 DIFFERENCES IN _TIME SCORES
OBTAINED BY_ NORMAL SUBJECTS AND PATIENTS

- BCl
AGE LEVINE'S TEST WELCHTES [
P VALUE PVALUE
2050 0,0004 0.0002 *
8079 D,0000 0,0065
Ll S i |

Tima Scores - Block Construction 1]

Comparlsons between the time scores obtalned by the
patients and those obtained by the normal individuals were
made on the Bilock Construction {f test as described above
{see Table 12.23).

TABLE 12.23  DIFFERENCES IN TIME SCORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS.
. BCII

ABE LEVINE:S TEST FTEST

_ P VALUE PVALUE
2069 02073 £,0000 *
8079 0,422 0,0058 *

“PaR0t v Pe00m

Analysls of Tests Executed by Patients

Block Construction | Test

a) In the age group twenty to thiy-nine years only one
patlent obtained a score below the fifteenth percentile
and could therefore be said to have a problem with
spatlal relationships. Two patients were discharged
prior to completing the test,
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b}

¢)

d)

In the age group forty to fifty-nine yaars, fiva of the
fen patients received scorss belew the fifteenth
percentile, two were discharged prior to completing
the test and three received a full score.

Of the ten patients in the sixty to sixty-nine year old
group, only three demonstrated spatial relaflonship
problems as they obtained a score below the fiftleenth
percentile and one was untestable,

Of the five patients who completed the test In the
seventy to seventy-nine year age group ong abtained
a score below the fifteenth percentile, three were
untestable and one was discharged prior to
completing the test.

12.6.6.2. Block Construction |l Test

8)

b)

c)

d)

In the twenty to thity-nine year age group, thres
patients obtained scores above the fiftesnth
percentlle, two were discharged and two had spatlal
relatlonship problems as they obtained scores below
the fifteenth percentile.

In the forly to fifly-nine age group, flve patlents
receivad scores above the fifteenth percentlls, thrae
below and two wera discharged,

Of the ten patlents In the sixty to sixty-nine year age
group, flve patlents recaived scores above the
fifteenth percentlle, four demonstrated problems with
a score helow the fifteenth percentile. One was
untestable,

In the seventy to seventy-nihe yoar age group of the
two patients who completed the test, one recelved a
score above the fifleenth percentile and one below.

=299



12487

Three patients in the group were untestable and one
was discharged.

Slixteen of the twenty-four patients who completed the Block
Construction tests obtained & higher score on the Block
Construction | test, five an identical score and only threa a
higher score on the Block Construction 1 tast, an Indication
that the Block Construction Il test is more difficult for
patients.

The patients also took & longer pertod of time to complete
the Black Construction tests than did the narmal subjects,

Problems That May Be Dlagnoesed From Performange On The Blogk
Construction Tests

The analysls of the Block Construction tests.was more difficult than
that of papar and pencil tests as no permanent record was kept of
each patient's construction. An attempt was made o record the type
of mistakes made either through drawing or deseribing in wiitten
form the appearance of each patlent's construction and the process
used by the patient to construct the design. immediately the patlent
completed his construction ft was dismantled by the examiner to
meke way for the next fem., Due to time constralnts It was not
always possible to record all the observaticnhs,

The following types of performance and mistakes wera racorded in
the Blogk Constructions tests:-

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

b)  Blocks were omitted from the design. Patient fifteen also made
this type of mistake.

- 300~



d)

8)

)

General untidiness of a design which was basically correst 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-
ardination probiem.

Designs were rotated (Fig 12.3) as seen in the construchier . f
patients eight and fifteen (position in space problem).

Use of trial and error to complate the desigh i.e. the patient re-
orders, removes and replaces biocks untll the construction is
correct (patient sixteen) (planning problem).

Constant r.structuring of & design which does not result in a
correct construction in the end ({patient nine) (planning
prokilem).

Poor and incorrect spa. | .cement of a block (Fig 12.4 and
12.5 and 12.6) as seen in the construction of patient ona, two
and nine (spatial relations problem).

Space Relations 1.8, Grasping Sbace. The Block Construction
tests were eald to measure this skill as rated by the fifteen

occupational therapists. The Block Construction | test was
specifically constructed for this purposs, As the difference
belween the nomal group and the patient group wes almost
certainly significant at the 1% level It was felt th.at this was a good
test for space relations. Problems cen be seen in figures 12.6
and 12.7.

Position in Space |.e. Action Space. The Block Construction Il
test was consfructed for the purpese of evaluafing 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 patient group
at the 5% Isvel of significance on this test. It was falt that this
differance was sufflclent to make this 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 (1853) as being symptomatic of apraxia
was clearly seen in the performance of patlent nine, ie.
constant re-ordering  blocks, perseveration, the bulidihg of
her construction onh fop of the model and difficuities in the
carrect spatial placement of blocks (Fig 12.9).

FIGURE 12.3 CONSTRUCTION ROTATED
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FIGURE 12.4 POOR_SPATIAL PLACEMENT

et

b s L

FIGURE 12.5 INCORRECT SPATIAL PLACEMENT
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FIGURE 12,6 INCORRECT SPATIAL PLAGE
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FIGURE 12,7 PROBLEMS OF SPACE RELATIONS - GRASPING SPASE
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FIGURE 12.8 PROBLEMS OF POSITION IN SPACE - ACTION SPACE

FIGURE 12.8 _PROBLEMS OF POSITION iN_SPACE - ACTION SPACE
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12.6,

ITEM ANALYSIS

12.6.1.

Difficulty Index

The difficulty Index was calculated using the responses from the
normal group of Individuals in the age groups between which no
statistical diffsrences were found in the accuracy scores i.e. Blogk
Constructlon | test ages twenty to sixty-nirie and seventy to seventy-
nine years and Block Canstruction il test ~ all age groups combined
{see Table 12.24 and 12.25).

Some small varlations gcowred between the two sge groups in the
Block Construction | test but generally the ftems demonstrated = high
difficulty p and were, therefore, fairly easy., The ftems of the Block
Gonstruction 1l test showed a greater variation in the difficulty Index
and could, therefore, be presented In a different order i.e. item twe,
one, thres, five, four and six.

TABLE 12,24 DIFFICULTY INDEX - BC|

ITEM DIFFICULTY p DIFFICULTY p
20-88 YRS THTIYRE
1 .94 ' 093
2 0.9 003
3 0.08 1,00
a 1,00 003
5 a6 019
§ 087 1,00

The difflcully index for the responses obtaihed from the patient group
was also calculatad (Table 12.28 and 12.27). The Pearson Chi-
square Test was usad to caloulate whether there were statistioal
differences between the normal and the patient group in the
response obtained on each item. This was done to help to determine
the final test form. Tha probabliity values refer to the probable
diffarances befweean the patients and the normal subjects on sach
ftam of the tests,
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TABLE 12.256 DIFFICULTY INDEX - BCIl

ITEM DIFFIGULTY ¢
20-79 YEARS
, N A —
2 092
3 078
4 | 0.6
5 O.Td
§ 0,64 !

No caltulations were carred out for the seventy year old group on
the Block Construction | test due to the small number of patients In
the group. The younger groups of patlents found lems thres, four,
five and six more difficult than the normal subjects on this test,

TABLE 12,26 DIFFIGULTY INDEX - PATIENT GROUP - HC|

TEM DIFFIGULTY p
2069 YEARS
1 077
2 0,46
3 - 008
4 — 0,86 ™
P 077 *
8 0,50 *

* Pe 0,01 1 Pe 0,001
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12.6.2.

TABLE 12.27 DIFFICULTY INDEX - PATIENT GROUP - BCll

ITEM ' DIFFIGULTY p
2079 YEARS
1 078 *
2 o1 ™
] 0,43
4 029 ¥
5 058 »
6 0.3

POl Pen.on]

in the Block Construction Il test the Pearson Chi-square Test
demonstrated that statlstical differences were found beiween the
patient group and the normal group ttems three to six {BC | test) and
ltems onhe, two, four and five (BC Il test). These ltems should
therefore be retained In the final test form.

ftem Discrimination

Thig Is the extant to which the tem discriminates between those who
do well on the test and those who do not  If was, however,
impossible to carry out tests for determining the disciminatory level
of each ltem for the following reasons:-

12.6,.2,1. Testing the Significance of the Difference betwesn iwo
proportions

Due o the tact that the difficulty p of each test item was
high it was difficult to establish cut-polnts, therefora, this
procedure was not camied out on slther of the Block
Construction tests.

12.8.2.2. Conelational Approach

Fer the reasons given above, It was al:o irappropriate to
attempt this analysls on both Block Construction tests.
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12.7.

TesT RELIABILITY

12.7.1,

1a.7.2.

Split-Half Reliability

This determines the Internal consistency of the test with regard to
content sampling. The resultant co-efflcient of correlation for the
Block Construction | test was r = 0,47 for age groups twenty to sixty-
nine years and r = 0,32 for the age group sevenly to saventy-nine
years, This demonsirated a low degree of ¢orrelation between the
two halves of the test (Table 12.28). This test was unusual In that
ihe younger age group demanstrated a slightly higher refiabllity co-
efflcient than that of the older group, contrary {o the findings in cther
tests,

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

Kuder-RIchardson Formula 20

In this method, the pass fail score for each item was compared with
the total test score uzing the Kuder-Richardson Formula 20, This
pracadure deteredned the homogensity of the test items or the inter
item consistency of the test, For both the Block Construetion | test
and the Blogk Construction 1! test, the Kuder-Richardson Farmula
was calculated for all age groups combined. This gave a co-efficlent
of r = 0,73 for the Block Construction | test and r = 0,86 for the Block
Construction Il test which Indicated a high degree of corralation
bstween sach ftem and the total test score,

Thus the co-efficiont of correlation ranged between r= 0,32 and r =
rgg. A" refiabilittes excapt for the splif<half rellabllity of the age
a.eun seventy to saventy-nine years In the Block Gonstruction | test
showed statistical significance (Table 11.28). Reliability co-efficlents
¢i 0,80 «r above are {raditionally accepted as evidence of adequate
test relizbility although many tests are published with refiabilities
lower than this. It would seem, tharefors, that tt _ Block Construction
Il Test was the more reliable of the two.
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12.7.3.

TABLE 12.28 RELIABILITY CO-EEFICIENTS - BCl AND BCII

TEST AGE SPLIT-HALF RUDER:RICHARDSON
BC [ test 2069 D47 "
079 032
all ages 0,43 0,73 ™
BC Il tast ull ages | 0,73 0,06 "

*P<0Di P <, 00

Inter-Rater Reliability

The Friedman two-way analysis of varlance demonstrated that thera
was o statistical differance between either the accuracy {p=0,1353
Block Construction 1 and p=0,3114 Block Construction 1l test) or time
(p=0,0685 Block Construction | and p=0,1298 Block Construction il
test) scores obtained by three examiners on each of six individuals
tosted, Both tosts could, therefore, he sald to have interrater
reliabllity.

12,8, TEST VALIDITY

Two types of validity are discussed:-

12.8.1,

Centent Valldity

The data on content validity were providad by fifteen occupational
therapists who rated the Block Construction tests on 0-5 scala (Table
12.28).

As tan be seen the rating came close to the Upper quartile tn the skil
of space rolatiohs for both tests, Both block tests could only be
considered as a belter than average assessment of this perceptual
skifl. The Block Construction |l test was complled for the purpose of
measuring position In space (the space visualisation compoenent) but
It sesmed that the therapists did not feel that space visualisation was
measured o 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. [t could also
indicate that the Block Construction H test was a poor test of this
skill. Both tests wera found to require metor planning ability and
were, therefore, felt to be valld measures of constructional praxis

and space relations,

TABLE 12,29 CONTENT VALIDITY - BC| AND BC I

PERCEPTUAL BKILL

BLOGK CONSTRUGTION1 | BLOGK GONSTRUGTION I
MEAN RATING MEAN RATING
Forrn as Mass 07 . 0.8
Ovetall Cantour 2,0 20
Sub-Units of Form 18 18
Parcaptusl Constaney 04 11
Diectionality 19 1.0
Spaca Rexatiahs ' 366 37~
y Pasilicn kn Space 1,1 1.‘.I. .
Figwe-Brourd ot 08
Calaur 0,0 0,0
Prexls Essertial Rasential

**g better than average assessmaent,

12,82, Construct Valldity

12.8.2.1. Age Differentlation

As glready stated in this thesls some perceptual skills
deterlorate with age. Some tests were sensitiva to this age
differential and others wera not. In the case of the Block
Construction tests of the V-P-M battery only the Block
Censtruction | test L.e. Block Construction from a three
dimensional modsl was sensilive to this differential, with
pnly a probably slgnificant difference (P = <0,05) being
found betwesn age groups twenty to sixty-nine and seventy
to seventy-nine years. The Block Construction ] test did not
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12.8.2.2,

appear {0 be a valld measure of changes occurring with
age.

C rrefation with Other Tests in the Battery

The highest correlation of the Block Construction | test was
with the Desigh Construstion test (r = 0,64). This was
expacted 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 moter reduced nature of the Space Relatlons test,

The correlation of the Block Gonstruction I test with the
Posltion in Space fest was r = 0,48, the test with which it
was expacted to correlate, This correlation Is low, again
probably due to the motor reduced niature of the Position in
Space test.

It was Interesting to note that the correlation betwaen 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 oot on the tests in the battery
to determine whether tests had factors related to each
other, Blook Construction Il ls strongly loaded toward
Factor | which seems to be a space factor (see table 12.30).

TYABLE 12.30 SORTED _ ROTATED _FACTOR
LOADINGS - BCI AND BCil

TEST FACTOR| FACTORN | FAGTORIN
Block Construction | 028 48 042
Black Construction It 0,74 0,00 0,00
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12.8.2.2,

appear to be a valld measura of changes occurring with
age,

Caorrelatlon with Other Tests in the Battery

The highest carrelation of the Block Gonstruction | test was
with the Deslgn Construction tast (r = 0,64). This was
expected as both tests were compiled to measure spatial
relatlonships. However, the correlation with the Space
Ralatiors 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 Il test with the
Pasition I Space tost was r = 0,48, the test with which it
was expecled to correlate, This corrsiation is low, again
probably due to the motor reduced nature of the Position in
Space test.

it was interesting to note that the comelation between the
two Block Canstruction tests was only r = 0,22 {(see
correlation matrix in Chapter Twenty-Ong} indicating the
possibility of different skilis inherent In each,

A factor analysis was carried out on the tests in the battery
to determine whether tesis had faciors related to each
other. Block Construction il is strongly loaded toward
Factar | which seems to be a space factor (see table 12.30),

TABLE _12.30 SORTED _ROTATED _ FACTOR
LOADINGS - BCI AND BCH

YEST FACTOR! | FACTORN | FACTORUI
Block Construction ( 0.28 048 042
Block Gonstruction o | o0 0,00
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The Block Construction | test has loadings below C &0 and
wolld thus appear to belong to none of the existing factors.
As the factor analysis was an exploratory analysis and a no
marker variables were Inciuded, the résults can not bs
readily used for construct validity.

12.8.2.3. Results of Testing Patients

A statistlcal difference was found between th2 scores of
patients and normal subjects in the Block Construction | test
(twenty o sixty-nine vears} (P<0,01) and In the Block
Construction [l test (fwenty to seventy-nine years) (P<0,08}.

It wauld ssem, therefore, that both tests are a valid way of
determining dysfunction in V-P-M skilis in the C.V.A. patient.

12.9. CONCLUSIONS
The following was found on the Block Construction | test:

u i seemed that this test was a falrly easy test fo complete judging by the
levels of the item difficulty p values, However, it did show a drop off in the
abllity of normal elderly subjects at age seventy, therefore, these subjects
found the test more diffloult to complete than the younger group of subjects;

W As in all ofher tests the normal alderly and the patlents took longer to
complete the test;

w The test was sensiive to changes that took piace as a result of a CV.A.,
there being a statistically significant difference In the performance of the
patient and the nornial group twenty to sixty-nine years. In the seventy year
old group several patients were unable to compiste the test;

m The split-half rellability, although significant was low and the Kuder-
Richardson formula only approached an acceptable level. I seemed,
therefore, that apart from Inter-rater reliabliity, the Block Construction | test
was not a rellable test;
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B The fherapists evaluated the content only as a hatter than average
measurement of space relations;

¥ The Block Construction | test did r~t appear to fall inte any of the thres
factors identified n the facior ¢ alysis and its highest corrélation was with
the Design Construction test, i has very low comelations with the Space
Relations test. 1t would seem, therefore, that thls test was not a good
measure of the skl that it was consfrucied fo measure,

The Block Construgtion il test demonstrated the foliowing characteristics:-

M |t was also a falrly easy test to complete, although the difficulty levels were
lower than those of the Block Construction | test. In contrast to the Block
Constructlon [, this test showad no difference between the performance of
the different age groups. However, the test wag sensitive to changes that
took place as g tesult of a CV.A, but the differance befween normal subjects
and patients was only at the 5% level of significance;

® The Block Construction i test was shown to be far more reliable than the
Block Construction | test with acceptabla levels of rellability:

m Although constructed to evaluate position in space (space visualisation), the
therapists rated it extremely iow on this skil. According te them, the Block
Constructlon {I test was a tast of space relations.  The manner in which the
imodel was dapicted for the patient to copy, although different to that of the
Block Construction | test, did not changs the skifl belng measured In the
oplnlon of the theraplsts;

m This test did naot corralate highly with the position in space test, probably
because of the differences in the motor component. The Biock Construction
Il test, unltke the Block Construction | test was strongly loaded for factor |
which was thought to be a space factor, The two Block Construction tests
aiso did not correlate well with each other;

Taking 2l the foregoing into account It would seem that neither Block
Construction tests have strong and consistent indicators for their retentlon In
their present form in the batlary apart from the fact that both tests highlighted
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some of the problems known  be experienced by pationts with spatial
problems.

RBlock Construction tests form part of mest percaptual assessmant batteries and
it seems, therefore, that furthar research must be carried out to find an
acecepisble Block Construction test for the Vef-M batlery. Either the Block
Construction 11 test should be retained and improved or consideration should ba
given to including the Block Construction used by Benton ot al {1983) {.e. the
Three Dimensionat Construclion Praxis tast, in any future version of the V-P-M
hattery.
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CHAPTER 13

THE STICK CONSTRUCTION TESTS

131,

13.2,

INTROBUGTION

Unlike the Block Construction tasks, construction using sticks is used relatively
rarely a¢ a tasting medium. Howaver, construction of a design or pattemn with
sticks does enable the spatial componanis of percoption to be tested on a two
dimengional level instead of on a threa dimensional level as in the Block
Construction tasks.

Stick CGonstruction tasks were devised by the candidate for the purpose of
evalyaling spalial relationships and the link between spatial skills and motor
output at the twe dimansional level of space concepts. Critchley (1953)
dascribed Stick Construction as a way of evaluating constructional apraxia
which was proferabla to a drawing task as tha “.. the patients variatfons and
changes in mind are more In evidence to the close observer” (Page 180).

A dasoription of the Stick Construction | test is to be found In Chapter Four
Section 4.612. and Appendix 1 Section 2.10.3. and that of the Stick
Construction 1§ test in Chapter Four Section 4.8.13. and Appendix 1 Section
2.10. 4.

ReVIEw OF SIMILAR TESTS

Tne usuatl format for Stick Construsiion is a copylng task. Critchlay (1853)
described an unstandardised Stick Construction test containing sticks of
different lengths. According to Lezak {1983), Fogel also destribed a test of
copying designs with sticks. The most used Stick Construction tesfs were
those constructed by Benson and Barten {1870) and by Goedglass and Kaplan
(1972). Goodglass and Kaplan {1872) used the Goldstein and Sheetar (1955)
test as the basls for thelr awn {(see Figure 13.1). Althaugh the designs of the
Goodglass and Kapian test ate sultable for tho evaluation of percaptual funiction
@ described in this thesis, the mamary ¢o.apenent in the exacution of the test
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EIGURE 13, THE GOODGLASS KAPLAN STICK CON-

STRUCTION_TEST '
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FIGURE 13.2 THE BUTTERS AND BARTON STICK _CONSTRUCGTION
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133,

1 3I4l

made it unsutable for the V-P-M battary, There were also no normafive data
available for this test.

The Stick Construction tests of Benson and Barton (1970) and Butters and
Barton {1870) contalned deslgns that could have been used in the V-P-M
battery (see Figure 13.2), Sticks consiructed fo resemble matches were used
for this purpose. Again there were no normative data but some Information was
available on the different parformance of patlents with teft and right hemisphare
lesions as well as on a technlque requiring tha subject to rotate the design
{Banson. and Barton 1870, Butters and Barton 1970).

Hecaen and Assal (1970 : 293) used “reproduction of a serles of non-figurative
and flguralive models” with zigzags of threa, four and five elements as wellas a
somplex form, Thelr test alse required the reproductions of & cube model, a
house and a star of eight points. There were no normative data for this test
aithough control subjects, whose parformanco was compared with that of left
and tight brain damaged patients, produced copies fres of errors,

REASONS FOR COMPILING NEW TESTS

The Stick Canatruction dasigns used by Benson and Barton (1970), Hetasn
and Assal {1870} and Goodglass and Kaplan (1872), could have been used for
the Stick Constructior ‘est In this thesis. However, as nona ¢f these tests
offored any normative data and [ittle Information was avallable on tham, It was
thought to be appropriale to devalop a new test, Designs were therefore
constructed using two types of models for the subject to copy l.e. & model of
the sticks themselvas (Stick Construction | test) and that of & deslgn depicted on
a card (Siick Construction 11 tast).

RESULTS OF TESTING NORMAL INBIVIDUALS
13.4.1.  Agcuragy Scoras - Stick Construction | 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).
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18.4.2.

TABLE 131 MEAN AND SD OF ACCURACY SCORES - SCI

n MAX SCORE MEAN 5D RANGE

I 118 12 11,3 1,03 12

TABLE 13.2 MEAN AND SD OF ACCURACY SCORES FOR
EACH AGE GROUP - SCI

AGE n © MEAN b RANGE
20-29 20 11,68 .51 11412
30-39 Fl 1,1 0,56 1012
4048 19 11,28 1,99 T
5050 19 Va2 098 842
80-69 19 11,26 140 62
7078 20 1080 a3t 2

The Fearson Chissquare test was used to defermine whether
differences existed in the performance within the group as a whole. A
cut point of elevan was used, with the percentage obtalning a score
greater than and less than the cut point belng used to calculate the
Chi-sqttare vaiue (Table 13.3).

TABLE 13.3 COMPARISON OF ACCURACY SCORES .SCI

Ace |20 |30as 4040 |som |eos |70 | vovaL |

Lossihan 11 § 460 | 238 W0 368 b % g50 | 39

Grontor than | 650 | Y62 632 a3, 83,2 450 | 819
11

As there were no significant differences among the scores obtalned
by the different age groups, no further analysis war carrled out.

Accuracy Scores - Stick Construction Il Test

The means and the standard deviations were caloulated for the
nomal group as a whole {Tabla 13.4) and for each group separately
(Table 13.5).
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IABLE 13.4 MEAN AND SD FOR ACCURACY SCORES -
gCi

f haxX SCORE MEAN sD RANGE

118 12 1026 182 31z

TABLE 13.8 MEAN AND SD FOR AGCURACY SCORES
FOR _EACH AGE GROUP - SCIl

AGE n MEAN 8D RANGE
2020 a0 10,76 129 12
3038 4 10,86 118 g12
4049 . 19 10,88 136 12

. 50-50 . 1§ . "10.26 . 1.45 . . 8-i2
60-69 18 6,50 243 412
079 & 940 244 12

The Pearson Chh-square test was used to determine whether
differonces exlsted in the accuracy scores obtained by the different
age groups. A cut point of ten was used, with the percentage of
subjacts obtaining a score greater or less than the cut point baing
used to calculate the Chi-square value (Table 13.8),

Agaln no differances were found in the performance of the different
a: » groups therefore the null hypothesis which stated thal decreased
sty will not ba found with advancing age ih visual-parceptusl-motor
function, was retained in the case of both Stick Cunstruction tests.
Percentlles were calculated for the accuracy sceores In the age
groups determined for the other tests In the battery(see Appendix 2).

TABLE 13.6 COMPARISON OF ACCURACY SCORES - SCII

AGE 2020 | 3099 | 4049 | sose | a0 | vovs | ToraL

lessthan10 | 400 301 e §he 474 60.0 454

Grtorthan | - 600 89 | 684 | 421 528 | 400 | 842

Peareen Chl-aquars Value = B,085 nol signifleant P = 0,4053
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13.4.3.

Time Scores - Stick Construction | Test

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

TABLE 13.7 MEAN AND SD OF TIME SCORES - SGI

n MEAN/BECS sD RANGE

118 4,48 28,15 19184

TABLE 13.8 MEAN AND SD OF ;" ~_SCORES FOR EACH
AGE GROUP - SCI

AGES a MEANSECS | D RANGE
2029 20 85,2 oe | s
3039 2t 84,43 21,24 37131
4049 19 84,90 18,60 1680
§0-50 19 88,58 176 T 100
8069 19 84,21 26" 48144
7079 20 96,05 33,20 50184

it was interesting to note that the age group forty to forly-nine
obtained the lowest time scores in this test unlike other teste where
they appearad to taks longer than younger groups.

Levine's test for aqual varlance was not significant (P=0,1054),
therefore, the variances hetween 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=0,0001), therefore, the separate variance { with the Bonfetroni
correction for multiple comparisons was used o establish where the
diffaronces were (Table 13.9).
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TABLE 13.9 DIFFERENCES IN TIME SCORES . SC|

AGE SEPARATE VARIANGE |
P VALUE
2029 3029 09158
2020 4049 0,0675
2020 50-59 08518
2020 60-69 0,013
2029 7079 0,0000 **
3030 4940 09408
3039 50.59 05751
3030 8n-69 0,0088
3049 7079 0,0000 **
4045 505D ' 08272
4048 068 8,0136
4049 7078 4,000 **
 50-49 §0-60 2,041
50-50 078 0,0001
60-89 7279 09556

*P<0.05 **P<OOt ™ P00

As can be seen fram Table 13.9 differences ocoutred in the time
scores obtalned by the age groups twenty to twenty-nine, thirty to
thirty-nine, forty to forty-rine, fifty to fifty-nine and seventy to seventy«
nine. The data were, therefors, regrouped and the procedures
repeated,

As Levine's test demonsirated significant differences In the varlances
between the groups (P = 0,0385), the Weich Test was used to
determine If there were any differences between the newly
established groups. This test showed that there were significant
differencas {P = 0,0003) and the separate variance t with the
Bonferroni correction was used to determine where these differences
were to be found (Tahble 13.10).
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13.4.4.

TABLE 13.10 DIFFERENCES IN RE-GROUPED TIME
SCORES - SCi

AGE SEPARATE VARIANCE {

P VALUE

03 4050 0,8540

048 6069 0,0089 *

2088 7070 0,004

4069 6060 00113

d48 7078 0,0008 *

c06a 7078 0,1610

*Pal,08 P <00f

Thus the ages twenty to fifty- nine years and sixty to seventy-nine
year could be grouped together, Percentiles wera calculated for the
regrouped ages as already desoribed (see Appandlx M

Time Scores - Stick Construction 1l 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 13.11 MEAN AND 8D OF TIME SCORES - SCll

n | mEANGECS 80 RANGE

118 £4.80 3785 40-388
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TABLE _13.12 MEAN AND SD OF TIME SCORES FOR

[ oAy

EACH AGE GROUP - SCl|

AGE n MEANISECS &D RANGE
2029 20 89.75 7 T
3039 2 | 72m 19,80 60108
4049 19 76,16 13,89 60-98
5059 I 80,63 21,02 54460
6009 19 89,95 20,16 42116
70.79 20 130,0 68,69 57388

The same procedura for analysing fhe scores was used as that usad
for the Stick Construction | time scores. Levine's test for equal
varlance was significant (P = 0,0133) therefors the Welch Test was
used to establish it there were any differences In the scores (P =
0,0184), As there were diffsrences in the scores the separate
varfance t with the Bonfetronl correction was used to determine
where the differences were (Table 13.13),

It was interesting to nota that there were no differences In the time
scores obtalned by the different age groups on fhe Stick
Construction Il 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 wera catrled out and a difference was then found In the
scores obtalned by tha twenty to thirty-nine year olds and the sevanty
to sevenly-nine year olds at P<0,05 level of significance (Table
13.14).
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TABLE 1313 DIFFERENCES IN TIME SCORES - SCI

AGE SEPARATE VARIANGE t
PVALUE

202 3099 0,6401
2020 4049 02080
2020 5059 00611
020 60469 00147
2020 7079 0,0046
039 4049 04521
048 5059 02184

3090 8049 . 0,0363
3038 7079 0,0074
440 B0E8 04253
40 6040 00713
w048 7070 ' 0,0110
5060 6049 02885
6088 7079 ' 0,0220
808 7070 0,0851

TABLE_ 1344 _ DIFFERENCES IN RE-GROUPED _TIME
SCORES - SGI|

AGE ' SEPARATE VARIANCE 1
PVALUE
2040 4059 0,0788
090 5040 00164
090 7079 00084 *
5 4089 2.1343
8060 7079 0,0661

* Pel06
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13.4.8,

Discussion OFf The Results Of Testing Normat Individuals

It is noteworthy that neither the Stick Construction | test nor the Stick
Construction 11 test reflected age related changes in the aceouracy
scores. The only other study in which tha performance of the elderiy
was comparad wilh that of the younger age groups was cartiad out
by Farver and Earver (1982} when they used the Stick Gonstruction
tasks from the Boston Diagnostic Aphasia Ex mination (Goodglass
and Kaplan 1972). Farver and Farver found a statistically significant
age effect (P < 0,05) whan testing normal subjects between the age
of forty and elghty-nine years. This diffsrence could be due to ihe
fact that the Goodglass and Kaplan stick designs (See Figure 13.1)
were more detalled and complicated than the figures used for this
thesls; in addition persons older than seventy-nine vears were
Included In their sample; and the subjects wera required o reproduce
the design from memory, The resulis wera therefore not tirectly
comparable.

13.5. RESULTS OF TESTING PATIENTS

13.6.1.

Acouracy Scores - Stick Construction | Test

The mean and the standard deviation was caiculated for the age
groups hetwaen which no statistical differance was found when
testing normal subjects. In the case of the Stick Construstion | Test,
all age groups ware sombined (Table 13.15).

ABLE 13,16 MEAN AND SD FOR ACCURACY SCORES
FOR_PATIENTS - SCI

AGE n MEAN s RANGE

2079y 24 8,04 2,84 013

The number of patlents evaiuated on this test was less than the total
due to the discharge of patlents befare tasting was completed {(six)
and the fact that three patients sufferad from savere problems which
rendered them untestable,
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13.5.2.

13.5.3.

13.6.4.

Accuracy Scares - Stlek Construction Il Test

The mean and the standard deviation was calculated as mentloned
ahove. The results are sezn in Table 13.18.

TABLE 13.16 MEAN AND SD _FOR_ACCURACY SCORES

FOR PATIENTS - SClI

AGE n RANGE

2079 yrz 24 6,04 8.4z 0-11

Time Scores - Stick Construction | Test

The means and the standard deviations were calculated for the time
scores obtsined by the age groups bstween which no statistical
differance was found in the scores obtained by the normal group Le.
the twenty to fifty-nine year olds and the sixty to sevanty-nina year
olds (Table 13.17).

TABLE 13.17 __MEAN AND 8D FOR TIME SCORES FOR

PATIENTS - SCi
AGE n MEAN/SECS sb RANGE
20-69 yrs 15 118,64 26,58 78218
80-780 y1s 8 201,80 187,14 103501

Tima Scores - Stick Construction  Test

The means and the standard deviations (Table 13.18) were
calculated for the Stick Construction Il test as described in item
13.8.3.

TABLE 1348 MEAN AND SD FOR TIME SCORES FOR
PATIENTS - SCil

AGES n MEAN/SECS 50 RANGE
20-58 yrs 18 1806 48,45 6247
8070 yrs 8 201,20 88,24 101308




13.8.5. Comparison Between Patients and Normal Subjects

13.6.8.1. Acouracy Scores - Stick Construstion | and Il Tests

Comparisons were made between the normal group as a
whole and the entlre 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 estsbiish what the
differences were (Table 13.19).

TABLE _13.19
SCORES OBTAINED BY NORMAL SUBJECTS AND
PATIENTS - SC! AND SCII

DIEFERENCES

IN___ACCURACY

TEST AGE LEVINE'S TEST WELCH TEST
PVALUE PVALUE
“ scli 20-79 0,0000 0,000g
gcl 2079 0,000 0.,0000
P < 0,001

As can be seen from Table 13.19, both tests showad highly
significant differences batween the scores obtalned by the
normal group and those obtalned by the patlents,

13.56,5.2. Time Scores - Stick Construction | and |l Tests

Comparisons made between the different age groups
showed a difference In the scores obtained by the norrmal

group of subjects and the patients.

reflected in Table 13.20.
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13.5.6.

TABLE 13.20 DIFFERENCES IN TIME SCORES
OBTAINED BY NORMAL SUBJECTS AND PATIENTS -
SCI_AND SCil

TEST AGE LEVINE'S TEST WELCH TEST
PVALUE P VALUE

§al 2068 40138 fLg02
80-78 0,0001 00233«
scll 20-58 0,0000 0,003
&0-78 0,0198 0,007~

P Pl MP<00M

Analysig Of Tests Executed By Patients

13,6.6.1, Stick Construction | Test

a)

b)

o)

In the age group twenty fo thidy-nine years two
patients received scores below the fifteenth
percentile, therefore, demonstrating a problem with
spatlal relations, three scored above and two were
discharged prior to completing the test,

In the forly to fifty-nine year age group only three
patients recelved scores above the fifteenth
percentite. Six patients demonstrated problems as
they received scores below the fifteenth percentile
and one was discharged prior t¢ completing the test.

In the age group sixty to slkty-nine years, four patietts
recelved scores above the fifieenth percentile, four
below and two were discharged,

In the seventy to seventy-nine year age group, the
two patients who completed the test obtained scores
below the fifteenth percentle and therefora
demonstrated problems, three were untestabls and
one was discharged prior to completing the test,
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13.5.6.2. Stick Construction Il Test

a) In the ags group twenty to thirty-nine years, three
patlents recelved scores above the fifieenth
percentiie, two below thersfore demonstrating a
problem with position In space and one was
discharged prior to completing the test,

b) in the forly to fifty-nine year age group, six patients
received scores at or above the fifteenth percentlle,
three below and ore was discharged.

¢} In the sixty to sixy-nine year age group, three
patients received scores above the fifteenth
percentile, five below and two were discharged.

d) The two patlents 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 flfteenth percentile, three were
untestable and one discharged,

As In the Block Construction tests, the patlents appeared to
find the construction of stick deslgns from the card (Stick
Construction [l test) more difflcult than the Stick
Construction | test. Only two patients recelved a score that
wasg higher in the Stick Constructicn Il test than in the Stick
Construction | test. In twt cases the score was identical
and in nineteen cases the score for test | was greater than
Intest Il. This was tv be expected as the Stick Construction
1l tasks involved some space visuslisation which is thought
to be a higher level spage task than concrete spatial
relations.

It can be seen from Table 13.20 thet the level of
significance of the differences between the patient and the
normal group varled between P < 0,05 and P < 0,001,
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13.8.7.

Problems That May Be Diagnosed From Performance On The Stick
Construction Tests

As In the Block Construction tests, an analysis of the mistakes made
by the patlents was mora difficult than that of paper and pencll tasks,
An attempt was made lo draw the patlent's constructions, while the
patient was in the process of constructing the deslgn, The Stick
Gonstructions were easfer to record than those of bleck design as
they were easier to draw quickiy.

The following types of ern..s were recorded In both Stick
Construction tests :-

a) There was much trial and arrar i.e, the patient placed a stick
and contlhued to move it untl he was satlsfied with Uis
plagsment. This was seen in the performance of patient
gixtesn. 1tis the candidate's opinion that this could be & sign of
apraxla. 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
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FIGURE 13.5 SPATIAL MISPLAGEMENT
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FIGURE 13.6  SPATIAL MISPLACEMENT




FIGURE 13.7 INABILITY TO USE ALLOCATED SPACE FOR

CONSTRUCTION

e o i — ——

IGURE 13.8 _SEPARATION OF STICKS

FIGURE 13.9 ROTATION OF DESIGN
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FIGURE 13.10 ROTATION OF DESIGN

FIGURE 13.11__PERSEVERATIO

RN I

EIGURE _13.12 CONSTANTLY CHANGING DESIGN
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b)

¢)

d)

e)

Leaving out parts of a design (patient tweniy-seven)
{see figure 13.3). This could be an indication of
visual [hattention, According to Critchlay (1953} it is
also a symptom of constructional apraxia,

Spatial misplacement of sticks which ranged from
gross misplacement seen In patients with severe
spatial problems (patient two and ter) (Figures 13.4,
13.5, 13.6) o the less severe spatial inability {o 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
werg seen in the separation of the sticks,

Rotation of deslgns which Critchiey labelled as a
sympton of canstructional apraxia and which also
demonstrated spatial problems (patient fwenty-
seven) Figures 13.8 and 13.10.

Perseveration was very easily observed in the
performance  of patient nine  {Figure 13.11).
According to the candidate this |s a strong Indicator
of apraxia,

Constantly changing the construction could also be a
sign of apraxla (Figure 13.12).

The deslgns depicted In Flgures 13.3 to 13,12 were taken
from the drawings made by the axaminer of each patient’s
consiruction. The figure on the left represents the model
while the figure on the right deplots the patients'
construction,

Stick Construction tasks appeaedr {o be tasks in which
spatial problems were easily identified.
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13.6.

ITEM ANALYSIS

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 ftems of the Stick Construction |l test (f.e. Stick
Construction from a design printed on a card) were slightly more
dlfficult than those of the Stick Construction | test. Re-orderihg of the
items for the Stick Construction | test should be done in the following
way.- four, one, two, six, five, three and for the Stlek Construction 11
fest, six, thres, four, five, two and one,

TABLE 13.21 DIFFICULTY INDEX - SC] AND SCII

ITEM | DIFFICULTY p

_ wemws

S5C§ sC
1 0,95 0,64
2 0,82 | 071
3 0.77 0.80
4 0,98 279
5 0,62 0,75
B 0,91 0,81

The difflculty 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 nommal subjests and the
patient group in the responses cobtalned for each item. As can be
obsetved in Table 13.22 all of the items In e two tests showed &
significant difference (P < 0,001) betwee: *1& scores obtalned by the
patient group and those abtained by the normal group.



13.6.2,

JABLE 13.22 DIFFICULTY INDEX - PATIENT GROUP - SCI|
AND ScCil

Tem DIFFICULTY P
2079 Yra
8CI scll
1 071" 0,47« .
2 0,67 ™ 0,25+
3 0,45 ™ 0,23 **
4 o7e™ 042 =
5 0,45 0,42
8 075" 042 ™

‘P<005 *“P<001 *"P<0,001

The difficuity index of the patient scores on hoth tests indicated that
the re-ordering of the items would be similar to the order of difficulty
for nomal subjects.

ltem Discrimination

It was diffleult to determine the discriminatory level of each item as
the difficulty p of each item was high and cut peints could not be
established as in the case of the Block Construction tests.

13.7. TEST RELIABILITY

13.7.1.

Split-Half Reliability

This determines the intermnal consistency of the test. The resultant
co-efflcients of cotrelation for the Stick Construction tests, age group
twenty years to seventy-nine years, can be seen in Table 13.23. The
Split-Half reliabllity co-efficients were r = 0,66 for the Stick
Construction | test and r = 0,48 for the Stick Construgtion i {est.
This demonstrated a low degree of comelation beiween the iwo
haives of the test.

H
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TABLE 13.23 RELABILITY CO-EFFICIENTS - SCI AND SCil

TESY AGE SPLUT-HALF KULER- RICHARDSON

8cl 20-79 0.5 0,56

scil 20-79 048 0,80 *
*P<005

13.7.2. Kuder-Richardson Formula 20

Using the Kuder-Richardson Formula 20, a co-efficlent of r = 0,56
was obtained for the Stick Construction | test. This was the same
co-efficient as that obtained in the Spiit-half calculation. The Kuder-
Richardson formula 20 gave a much higher co-efilclent of correlation
i.e. r = 0,80 for the Stik Construction il test than did the Split-half
cormrelation.

Nona of the rellabilty co-efficients except for the Kuder-Richardsc»
reliability co-efficient for the Stick Construction [ test showed
statistical significance and this co-efficient was conly significant at the
P < (0,05 level of significance. The Stick Construction tests thersfore
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 oh sach of the six individuals tested. In
the Stick Construction | test P = 0,8825 for the accuracy scores and
P = 0,1398 for the time scores. In the Stick Construction il test P =
0,3114 for the accuracy scores and P = 0,4168 for the time scores.

13.8. TEST VALIDITY

Two types of valldity wers determined.
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13.8.1.

13.8.2,

Content Valldity

Content validity data were provided by fifteen occupational therapists
(group one) who rated the tests on a 0-5 scala, according to how well
thay thought the tests measured the various dafined skills.

Both tests were only rated as a "better than average" assessment of
space relailons for which only the Stick Construction | test was
complled. The stick Construction Il test was intende ! to measurs
position in space but was rated low for this skill by the therapists.

TABLE 13.24 CONTENT VALIDITY - SCt AND SCI

PERGEPTUAL SKILL sc| s
Maan Rating Maan Rating
Form as Mass 07 07
Ovaral Contowt ) 20 20
Sub-Unlts of Form 1.8 1.7 .
Percoptual Conslancy 08 1,0
Diactionality 30" 28
Spaca Relations g 35"
Pesition In Soace 13 1.4
Figute Ground 08 Y
Gelour ' 00 00
Proxds ' racuired roguired

* 4 better than avarage assesament of skili

Construct Validity
Three types of consiruct valldity were considered.
13.8.2.1. Age Differentiation

Discussion already presented has Indicated that some
parceptual skils deteriorate with age.  Both Stick
Construction tesis ere not sensitive to these changes and
theiefare they ware 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 | test correlated best with the Dot-
Line test (r = 0,51). This corresponded with the therapists
rating which indicated that the test demanded directionai
ahility (Chapter Twenty One),

‘The Stick Construction Hi test corralated with the Design
Canstruction test {r = 0,57) (which was formulated to
evaluate spatial relations) and the Dot-Line test {r = 0,53},
(see Table 13.25).

The correlation between the two Stick Cunstruction tests
was r = 047. This was a fairly low degreg of correlation
considering the nature of the two tests,

A factor analysis wag carrled out to determine whather the
Individua! tests had factors related to each other (Table
18.26).

The Stick Construction | test had a low loading for Factor |
which appeared to measure spatlal ability. There was no
loading on Factor il which seemed to be a visual
discriminatlon or figure-ground factor (see Table 13.28).
The highest loading was on Faclor lll. The other tests with
a loading on this factor seemed to need either colour
recognition or matching (Colour Matching test r = 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 | test did not dlsarly belong to any of the
factors identified in the VWP-M battery. The Stick
Construction il test loadad for factor Il (r = 0,60) which
appeared to be a figure-ground visual disgrimination factor.
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13.8.2.3.

TABLE 13.25 CORRELATION WITH OTHER TESTS
IN THE BATTERY - SCI AND SCH

TEST §C! sGH
AMOwS 0,14 037
VMl 036 0,42
Block Construction | 8,37 0,46
Bloek Gonstruciion I 030 027
Position In Space 0,38 623
Space Relations o..21 0,39
Design Constnuction 047 0,57
DotsLine 0,51 0,83
Flgure-Ground 0.3 040
Percaptuat Constancy 037 048
Part-Whalo 047 | n.éa
Calour 021 . 621
TABLE _13.26 SORTED ROTATED _FACTOR
LOADINGS - SC| AND SCll
TEST FAGTOR | FACTOR !l FAGYOR M
Slick Construction 1 0,46 b.u 0.53.
Sikek Constroction I 0,0 0,80 046

As the Stick Construction tests did not clearly load in
appropriate factor categories, careful cansideration must be
given to thelr retention In future verslens of the test,

Results of Testing Patients

An almost certainly significant difference wex found
between the scores obtalned by the patisris and the normal
subjects on both the Stick Construction | test (P«<0,001) and
the Stck Construction 1t test (P <0,001). It would seem,
therefore, that both tests were valid measures of some type
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13-9-

of WP-M dysfunction in C.V.A. patlents, The question
remains, howsveér, as to exactly what that function is. The
analysis ofpatients test results' also showed that the test
was an effective way of making = clinical dlagnosis of some
types of V-P-M dysfunction e.g. apraxia.

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:-

M The rellability co-efficlents were low.
® The tests ware not sensitive to age rslated changes In perceptual function.
m They did not appear to load with an appropriate perceptual factor,

= They comelated with other tests In the battery i.e. Dot-Line test, which
appeared to ba a measure of a simllar funstion.

® They did not have high content validity as avaluated by the fifteen
occupational therapists.

it was apparent, that despite the fact that differences bstween normal and
patlent performance were highly signlileant and that performance on the tests
were an excellent way of clinically demonstrating some spatial perceptual
probleme, the psychometric characteristics are not robust enough to justify the
use of the Stick Construction tests.

Future ressarch should investigate the value of the Stick Construction tests
described by Goodglass and Kaplan (1872) as a measure of two dimensional
constructional akllity 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

14.4.

14.2,

h;. RODUCTION

Dapth perception is used to interprat the three dimenslonal werld and Is needed
to enabie us to move around successfully. It is difflcult to evaluate depth
perception as large pizces of equipment are needed to test this skilf
successfully. vhe Key Stone Telebinocular 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 thrae dimenslonal In
nature, In order to solve some of the problems of testing depth perception, a
two dimenslonal task hased on one of the laws of parspective i.e. overlapping
figures was constructed. Overlapping figures cue the individual to those figuras
that are located in the foregreund as compared to those localed 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 classifled as patt of spatlal relations and belorgs
to the subjective group of space constructs.

A description of the Deslgn Gonstruction test 1s to be found in Chapler Four
Section 4.5.14. and Appendix 1 Seclion 2,10.5,

REVIEW OF SIMILAR TESTS

Benson and Barlen (1870} formulated the Token Pattern Test which conslsts of
two designs “constructad on 8 1/2" by 11" sheets of paper from small chips of
rad plexiglass of diffarent shapes" (Benson and Barton 1970:30). In this test
the subject Is required to make an exact copy of the examiners model. No
normative data were provided on this test and a limited study of the
performance of elght patients was desaribed.

The LOTCA (ltzkovich et al 1980) offers a sub-esi simllar to the design
construction fest 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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14I3l

14.4,

overlapping or underlapping is, however, possible in this test. Normative data
wete obtained on fifty-five normal individuals, but though sensitive to problems
in patients, the test did not demonstrate age related changes,

REASONS FOR COMPILING A NEW TEST

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

RESULTS OF TESTING NORMAL INDIVIDL!* "

1441, Acouracy 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 141 MEAN AND SD OF ACCURACY SCORES -DC

" | mAX SCORE MEAN sD RANGE

118 12 1041 2,08 212

TABLE 14.2 MEAN AND SD_OF ACCURACY SCORES FOR
EACH_AGE_GROUP -DC

Ane n Mean 8D RANGE
2029 20 1085 1,23 892
3039 2 | 10 104 812
40.49 19 14,28 0gs | 842
£0:59 18 1088 1,44 B2
80-69 19 884 264 212
7079 20 8,60 296 212
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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 _COMPARISON OF ACCURACY SCORES . DC

AGE

20-26 | 3039 | 40489 | S50-59 . 6059 | 70-79 | TOTAL

Lrss than 10 300 14,3 211 36,8 474 60,0 4,7

Greater than 10 700 85,7 758 63,2 528 40,0 853

The Paarson Chi-squara Value = 12,68 P<0,05

As a significant differsnce was found in the scores obtained by the
different age groups, further analysis was carrled out to determine
where these differences were to be found as follows;

a)

b)

The Pearson Chi-square Test revealed that there were no
differences in the scores obtained for the age groups twenty to
twenty-ning, thirty to thirty-nine, forty to forty-nine and fifty to
fifty-nine (P=0,3763). These scores were, therefors, cotribinad
for further analysis.

Flsher's Exact test showed that thers were no differences In
the scores obtalned by the sixty to sixty-nine and sevanty to
seventy-nina year olds (P = 0,5273). These scores were,
therefore, combined for further analysis.

Fisher's Exaot test demonsfrated a significant diffetence
between the scores for the re-grouped age categorles (Table
14.4).

For the sake of continuity, percentlles were calculated for the
age groups already used for this purpose le. twenty to thirty-
nine, forty to fifty-nine, sidty to sixty-nine and seventy to
seventy-hine (see Appendix 2),
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14.4.2,

TABLE 144 _ COMPARISON OF AGCCURACY SCORES
20-59 AND 60-79 YEARS - DG
AGE 20-59 B0-79 TOTAL
Less than 10 25,3 53,8 34,7
Greater than 10 4.7 46,2 B5.3

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
The null-hypothesis that decreased V-P-M
function will not be found with advancing age was rejscted at

years of age.

the 0,01% level of significance,

Time Scores

The means and the standard devlations were calculated for the time
soores for the group as a whole (Table 14.8) and for each group
separately (Table 14.6).

TABLE 1456 _MEAN AND SD OF TIME SCORES - DC

n

MEAN/SECS

8D

RANGE

118

18,4

41,16

63-255

TABLE 14.6 MEAN AND SD OF TIME SCORES FOR EACH

AGE GROUP - DC

AGE h MEANISEGS D RANGE
20:28 20 87,65 26,54 B8-141
038 21 98,08 28,64 §1146
4048 19 11047 24,38 534157
5068 19 114,42 34,80 69-202
6040 18 4389 4446 78.255
707 20 16070 7,98 111254
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14.4.3,

Levine's test for vatiances between the groups established that there
was not a significant difference in the variances {P=0,3860) therefore
the F test was used to investigate If there was a difference between
the mean time scores obtained by seach group. A significant
difference was found (P=0,0000) therafore the pooled variance t with
tha Bonferroni correction fer multiple comparisons was used 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
varlances was not significant (P=0,2501) the F test was used to
determine any differences. The re-grouped ages were found to ditfer
significantly from one another {P=0,0000) therefore the pooled
variance t with the Bonferronl correction for multiple comparisons
was used to determine exactly where the differences lay (Table
14.8).

Althaugh no differences existed between the twenty to thirty-nine
year olds and the forly to fiRy-nine year olds, the scores were kept
separate for the compilation of percentiles (see Appendix 2), This
was in line with data compiled on the other tests. As & progressive
Increase in the time taken to complete the test was apparent with
advancing age the null hypothesis was rejected.

Biscussion of the Results of Teating Normal Individuals

The Design Construction test was compiled to provide additional
knowledge 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 hot be comparad 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,
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TABLE 14.7__DIFFERENCES IN TIME SCORES - DG

AGE POCLED VARIANCE t
P VALUE

20-25 B0-35 0,287

2028 A0-49 0,0345

2029 5059 0.0144

2029 GR-89 0,0000 *+
20:29 T0-79 0,000 **
038 4049 0,268

3038 5059 01490

3030 G060 0,0000 **
30-38 70-19 04,0000
4040 5069 07140

40-49 80-69 0,0023 * ]
4048 70-79 . 0,0000 *
&50-69 8065 0,0088

850-59 70-79 0,0000 ™~
8080 7079 01148

*P0,0s *P<OM ~* P<0,0001

TABLE 14.8 DIFFERENCES IN RE-GROUPED TIME SCORE

- DC

AGE POOLED VARIANCE t

P Value

2038 4069 0,018

20-38 B0-59 0,0000 =

20-38 ™, | 00000

40:£9 L -e; ' 0,000

08 1009 0,0000 *

8059 70-78 0,144

*padd1  ***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 pafients, i.e. there were incorrect
spacing of the pieces so that they did not fit onto the felt test board,
incorrect orientation of the pleces and a great deal of trial and error
used to obtain the correct orientation of the trangles in ffem two.
Problems were seen in the spatial arrangement of the pleces in
relation to each other and with respect to the correct overlapping and
underlapping of the pieces.

14.5. RESULTS OF TESTING PATIENTS

14.6.1,

14.5.2,

Accuracy Scores

The means and the standard deviations werse calculated for the age
groups between which no statlstical difference was found in the
scores when testing the normal individual i.e. the twenly 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 grotp were
discharged prior to completing the test. In the sixty to seventy-nine
year old group five patients were untestabls, one of these due to
severe visual neglect, Two patlents were discharged prior to testing.

TABLE 14.9 _ MEAN AND SD FOR ACCURACY SCORES
FOR PATIENTS - DC

AGE n MEAN SD RANGE
20-58 4 8,14 2,85 2-12
60-72 8 55 3,08 10
o O

T

The aeans 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 seveniy-nine years (Table 14,10},
Unforiunately no patients in the sevenly to seventy-nine year
category were subjested to gvaluation by means of this test,
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TABLE 1410 WEAN AND SD FOR TIME SCORES FOR

FATIENTS - DG

AGE n MEAN/SECS 8D RANGE
20-39 4 208,78 24,72 10-6288
40-59 17 196,82 8,7 1462-305
70-79 4] - .

14.6.3. Comparison between Patients and Normal Subjects

14,6.3.1.

Accuracy S.Jres

The means of the accuracy scares abtained by the patients
wera compared with those obtained by the normal subjects
to determine whether there was a statistical difference
between the iwo sats of scores,

Levine's test for equal variance proved to be significant In
the case of the twenty to fifly-nine year olds (P=0,0000)
therefore the Welth Test was used to establish whether
there were differences in the means calculated for the twe
groups {Table 14.11).

In the case of the sixty to seventy-ning year olds {in reality
the sixty year olds only) Levine's test was ne. significant
(P=0,0235) therefare the t test was used to determine the
differences between the means (Table 14.11).

It can be seeh from Table :4,11 that a dlfference existed
between the mean scores obtained by the patients and the
normal groups at the P<0,01 level of significance in both
age categories,
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14.8.3.2.

TABLE 14.11

DIFERENCES

IN__ACCURACY

SCORES OBTAINED BY NORMAL SUBJECTS AND

PATIENTS - DC

AGE LEVINE'S TEST tTEST
PVALUE P VALUE

2059 £.0000 00023

EG79 0.1235 0.0028 *

P00l

Time

As with the aceuracy scares, the means of the time scores
for the pormal individuals and the patlents were compared
to determine whethar thare ware 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 (P = 0,0000 and P = 0,0278 respectively).
Tharefore the Welch Test was used to dstermine the
differences in the maans (Taule 14.12).

TABLE 14.12 DIFFERENCES IN TIME SCORES
QBRTAINED BY NGRMAL SUBJECTS AND PATIENTS
= pe

AGE LEVIME'S TEST WELGIH TEST
f VALUE ¥ VALUE
2039 0,0000 0.0028
4060 00278 0.000 ¢
7078 . .
" P <0001

it was intarastng o noto that no statistical difference existed
in the time scores obtained by the normal and the petient
groups In the age rangs of twanty to thirty-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)

b}

€)

d)

In the twerty to thily-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 patlents were discharged prior to belng
submitted to this test.

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

In the age group sixty to sixty-nine yeurs, four patients had
defsctive scores [e. below the fifteenth percentils, four
performed within the normal limit and iwo were discharged
prior to testing.

Of the patients avallable for testing in the seventy to seventy-
nine year ofd group, two were untestable by maans of this test
although they had both parilcipated in the two prececing
oonstruction tests. This was prohably due to a combination of
factors which Included fatigus. Two patients were untestable
on all tests [n the battery, while another patlent was untestable
on all but the simplest matching tasks. One was discharged
prior to attempting this test.

14.5.5.  Problems That May Ba Dlagnosed From Performance On The
Deslgn Construction Test

a)

Space Relatirnships. The mistakes made were similar to
those described for the normal subjects, however, the errars
were more obvious. Space relafionship problems were as
follows:«
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« Pieces of the design had the incorrect orlentation to one
another other ag seen in the construction made by patient
twanty-ohe.

+« Constructions were also very untidy with pleces separated
or the ovetiaps ware too deep - patlent ten.

b} Position in Space. These problems were demonstrated
through Incorract orientation of the design pieces, (patlent
twenty-one) and rotation of the entire design (patient two and
patient twenty-ons).

¢} Apraxia,  Apraxia was evident in the doslgn constructed by
patients sevan and nine In that the pleces wers re-ordered and
bullt on top of the madel,

d}  Disregard for loft space. This was se&n in patient nine,

Although spatial problems and apraxia were ciearly evident,
performance on this test did not demonstrate problams ather than
those already distussed in the Block and Stick Constructlon tests. In
addition problams were exacerbated by the difficulty experisnced In
handling the pleces which were mada of thin cardboard covered with
very thin plastic. The pleces were thus flexible and the small pleces
wera difficult for the hemiplegle puvents to manosuvre with one
hand,

14.6, ITEM ANALYSIS

14 8.1,

ltem Difficulty Index

The difficulty index was calculatad for the normal group in the age
groups between which no statistical differences wete found in the
scorgs obtained lLe. twenly to fifty-nine year olds and sixty to
saventy-nine year olc'a (Table 14.13).

- 363



TABLE 1413 _DIFFICULTY INDEX - DC

ITEM DIFRICULTY p BIFFICULTY p
20-50 YRS 60-70 YRS
1 688 10
2 0.60 0.50
3 085 0,79
4 084 0,79
§ 097 0.2
g 0,09 0.2

It appears from Table 14.13 that the items In order of difflcully were
ane, §ix, five, four, thres and two.

The diffigulty Index for the responses abtained from the patient group
was also calculated (Tabla 14.14)

TABLE 14.14 _DIFFICULTY INDEX - PATIENT GROUP - DC

ITEM MO, DIFFIGULTY p DIFFICULTY p
2059 YRS G070 YRS
1 0.5¢ 0.50
b 0,2t v [ h i g
3 0,50 ** 0,28
4 e.87 0,80 *
5 0,57 038 *
& 0,64 0.25

* P<005 **Pe0,0f “**Feb,001

'The Pearson Chi-squars test was used to calculate whether there
were siatistical differences between the normal and the patlent group
in the rasponses obtained on each item, This was done to help to
determing the final test form {see Table 14.14).

¢! was Interesting to note that the items differentiated between the
normal and the patient performance in the younger age group betler
than they did in the older age group, This might have been due fo
the decreased ablllty int the notmal ofder individual, as well as to the
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14.8.2.

fact that there were no scores from the seventy to seventy-nine year
old group.

All the items, excepi for item six, should be retained If the test were
{o becoma part of the batiery, but re-ordeting of the items as
mantioned above should take place.

ltem Riscrimination

Two ways were used to determine the discriminatory level of each
ftem,

14.6.2.1, Testing the Significance of the Difference between Two
Propottinns

The responses obtained by those normal individuals whose
overall scores were In the upper 27% were compared with
those whose overalt scores ware in the lowar 27%. A cut
.~ of one was used for the Fisher's Exact calculation In
making this camparison (Table 14.18).

Al ltems that shiowad a slgnificant difference between the
upper 27% and e lower 27% should be retained as they
digoriminated betwaen those subjects v no could do the test
and those who could not. Thus, according to the results
depicted in Table 14.15, all ftems hauld be retalned
although w oy might not have disctiiminated In the younger
age groug, they did so in the alder age group.
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14.8.2.2,

TABLE 14.45 ITEM DISCRIMINATION - DC

ITEM 20-59 YRS 6070 YRS
1 0,1069 0,0326 *
2 0,0000 *4* 0,0007 =
3 00297 * nang7 «

Y 00w ** 0.0108 *
5 0.2317 ' 0,0026 *
5] 0.0013 ™ o.0om

* P05 *P<0,01 *=* P<0,0001

Correlational Approach

This approach showed the relationship of the individual
responses to the total test scare (Table 14.186).

TABLE 4446 BI-SERIAL  CO-EFFICIENT -~ OF
CORRELATION BETWEEN ITEM AND TOTAL SCORE

~D¢

2089 YRS G080 YRS
ltam Uppar Lower rVaiue Upper Lower 1 Value
% 2% am %
1 1,0 081 S R (R 0,58 | 072
2 10 0.24 0,84 ** 0,80 0,0 0,85 M+
i 1.0 0,74 0.68 0,50 6.0 0,85
4 10 048 L1 Rl 1.0 D44 0.80
8 10 uds | 060 1.0 GEs OO
] 1.0 0,57 0,70 % 1.0 a1 0,89+

o+ P, 004

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

14,7.1.

14.7.2,

14.7.3.

Split-Half Rellabitity

This determined the Infernal consistency of the test. The reaulting
coefficlent of correlation for the age group twenty to fifty-nine was
r=0,43 and for the age group sixty to seventy-nine, r=0,89. it
seemed, therefore, that the rellability of the deslgn construction test
was lower when the young age group was considered (Sse Table
14.17).

Kuder-Rlchardson Formula 20

This method of caloulating reftability coefficients determined the inter-
tem consistency of the test. The co-efficlent of correlation for the
age group twenty to fifty-nine years was r=0,79 and for age group
sevanty to seveniy-nine years r=1,0 whith was an axact correlation
of each item with the fotal test score (Table 14.17).

FABLE 14.17 RELIABILITY CO-EFFICIENTS - DC

AGE SPLIT.HALE KUDER-RICHARDSON
20'58 Q‘u whit - 079 L 1]
8076 0,89 " 1,00

P« 0,001

As can ba seen from Table 14.17 all the reliabllity co-sfficients wers
slgnifleant at the P<0,001 leval of significance.

inter-Rater Reliabllity

The Frietiman two-way analysls of varlance showed that there was
ne statistical difference hetwesn either the accuracy {P=0,6085) or
time (P=0,6065) scores obtained by the three examiners on each of
the six Individuale tested, Thy test, therefors, showed inter-rater
rellabllity.
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14.8. TEST VALIDITY

To determine tha validity of the Design Censtruction test as a measure of
spatial relationships, twg types of test validity were investigated.

14.8.1.  Content Validity

Content valldity was provided by tha fifleen ocgupational therapists
{population one) who rated the test on a 0-5 scale. Using this
method the design censtruction test was shown ta be a very much
better than the avérage method of evaluating spatial relationships
(Table 14.18) and was, therefore, consklered to be a valid mathod of
evaluating this perceptual skill.

TABLE 1418 _GONTENT VALIDITY - DC

PERGEFTUAL SKILL MEAN RATING |
Form as mass . | 1.4
Overall Contour 13
Su-Units of Form ' ' 15
Percepiunl Conatancy 1,3
Colgur 26
Dirgetionslity t.9
Space Ralntiong A7 ™
Pasition in Spoce 1.8
Figure-Ground 1.7
Praxis Fedquired

= A vary ruch batier than averatie assessment.

)t 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.

14.8.2.2.

Age Differentiation

Discussion afready presented indicated that some
perceptual skifis showed 2 progressive decrease with age.
The Design Construction tast demonstrated a decreass in
the abllity to do the test from the aga of approximately sixty
years. This test could thersfare be said to be a valid
methed of evaluating age related changes.

Garrelation with other tests in the Battery

The highest correlations of the Deslgn Constructlon test
wera with the two drawing tests and the Block Construction 1
test. The lowest correlations ware with the Colour Matshing
test, the Arrows test and the Block Construction Ii test
{Table 14.18). The reason for the low gorretation with the
Block Construction If test was not clear as both tests were
constructed to measure the same skill.

A factor analysis was carried out to determine whether other
tesls contained factors related to the Design Construction
test,

TABLE 1419 CORRELATION WITH OTHER TESTS
IN THE BATTERY - DG

rVALUE _ r VALUE
ymi 81 Posilion in 0.51
) Space

Pet-Whels (.58 Bloch 0,64
Construgtion |

Peteaplunl Constangy | 0,56 Block 035
Construetion It

Figure-Ground 0.59 Stick 0A7
Gonatruciion £

Amraws 032 8lick 0,87
Consiouction |l

Dot-Line 0,63 Colaue 0,24

Space Refations 0,66
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14.8.2.3,

The tests that appeared to measure the same factor as the
Deslgn Construction test were the Spatial Relatlons test, the
Arrows test, the Stick Construction !l test, the Parcepiual
Constancy test, the Dot-Line iest and the Figure-Ground
test (Table 14.20),

JABLE 1420 SORTED ROTATED  FACTOR
LOADINGS - DC

TEST FACTOR Il
Dot-Ling Test 0,52
Flgure-Ground 0.54
Spaca Relations 0.7
Amows ' 076
Stick Construction i 0,60
Design Construction 0,57
Parceptusl Canatancy 0,52
The tests in Facto. er than the Arrows test, the

Perceptual Constancy test and the Figura-Ground test wars
constructed to measure spatial concepts, it seemed,
however, that these iests also needed visual discriminative
abllity, The loading of the Daslign Construction test for
Factor Il might be due to the discriminative ability needed to
determine the overlapping of the shapes correctly. The
Design Construction test also loaded for Factor | (0,61)
which was the space factar, The Design Construction test,
therefore, did nor clearly measure one perceptual construct,

Results of Testing Patlents

The Design GConstruction test was shown to be
discriminative of perceptual problems in patients, a
significant diffsrence between the scores of the normal
group and the patients belng obtalned {wenty to fifty-nine
years P<0,01, slxiy to seventy-nine years P<0,01).
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14.9. CONCLUSIONS

In summary the following has been found on th-~ Design Construction test:-

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 construsting
the designs;

The test was sensitive to changes in V-P-M function with advancing age and
could differentiate between the nrobiems of ageing versus the problems
caused by CV.A. There wa: : demonstrable difference between the
performance of the normal group of individuals and the patlenis;

The ltems differentiated befween those subjects who could do the test and
those who could not and the difficulty level of the kems was variable;

Rellability coefficients were at acceptable levels;

The Design Construction fest was according to the accupational theraplsts
also a valid measure of the skill for which It was constructed. It was also a
valid neans of demonstrating perceptual dysfunction in C.V A, patients;

The test seemed to correlate with most other tests in the battery and had a
higher foading for Factor 1| which appeared to be a visual discrimination
factor, It however also loaded for Factor | which was the space factor,
therefore its content has not been clearly demonstrated;

Consideratiori must be given to all the space tests and whether there is a need
for the varisty of construction tests compiled for the V-P-M battery. It appeared
that the type of spatlal pruulems « at could be dlaghosed through the Design
Construction test could be just as easily diagnosed through the Stick and Block
Construction tests. The ability to overiap figures did not feature as a major
problem in testing both the normal and the patient group and did not
necessitate the retentlon of this test in the battery.

Although the psychometric characteristics were falrly robust for this lest, it
might need to be withdrawn from the battery due to the type of pleces out of
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which the fest ls constructed and the resultant difficulty in reproducing the
pleces in future versions of the test,

-~ 362 -



CHAPTER 15

THE COLOUR MATCHING TEST

15.1.

15,2,

INTRODUCTION

The perceplion of colour gives interest and vitality to the perceived world,
Without perception of the myriad hues within the colour spectrum, the world
would bo dull and unintereating. Agart from this, colour agsists us o perceive
depth as well as to distinguish an object from its background. [t 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 whan
poar spatial function makes aclivities, such as dresaing difflcult.

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

ReVIEW OF SIMILAR TESTS

Two tests for coluur blitdness have been fermulated (Hardy et al 1955 and
Ishihara 1964). The stimulus materials for both these tests consisted of cards
printed with cifferent coloured dots forming recognisable figures against a
background of gontrasting colourad dots. Although these are tests for colour
blindnass they have been 1sed In agseswitg brain damaged patients. De Rengzi
and Spinnler (1967) combined the Ishihara plates’ with tests of pointing,
naming, colour drawing and verbal memory for colour, ih a battery, for
evaluating impaired colour parception i brain impaired patients. The Ishihara
plates’ were felt to be unsuitable for use in the V-P-M Battery as they required
vis.al closure skills and figure-ground perception as well as colour recognition
skills,

Other tests of colour perception require the subject to arrange colourad paper
chips {Farnsworth 1843) or coloured plastic chips (Whiting et al 1888)
according to hue.
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1'8!3!

The Colour Matching sub-lest of the RPAB (Whiting et al 1985) is suitable for
use with C.V.A. patients, as it is the only test available thet offers normative
data. However, the test was published after this study was commenced. The
Farnsworth test was unohtainahle as it was published over fifty years age.

Goldstein and Sheerer (1953) used skelns of wool to evaluate the ability to
differentiate colour hue and bilghtness. However, the Coldstein and Sheerer
fest wa= primarily designed to mesasure abstract and concrete thought
processe:, The subject, when completing the test, Is required to explain his
reasons fur matching certain colours, Although Kertesz (1979) used this test
on hig patients to evaluate colour agnosia, the test was thought to be urisuitable
for the purposes requirad of this battery due to the type of skill that it was
designed to meesure,

Varney (Lezak 1983) developed a set of twenty-four line drawings of familiar
ohjects each of which was agcompanigd by samples of faur different colours.
The subject is required to point to the colour appropriate to the object. This test
was administered to one hundred normal subjocts only four of whom failed to
idantify the coloure of at least twenty objects correctly.

REASONS FOR COMPILING A NEW TEST

i5.3.1.  As tests such as the Ishitara Plates' and the Goldstein and Shearer
skeins of wool were found to be unsuitable for tha V-P-M Battery, it
was nocessary to formulate a standardised test of matching colour
hues.

15.3.2. The Colour Matching subvest of the Rivermead Percaptual
Assessment Battery (Whitlng et al 1986), required the sublect tc
manipulate plagtic ¢hips. This was found to be difficult for apraxic
patients. The Colow Matching test of the V-P-M Battary describad in
this thesis does not require motor output apart from peointing.  This
action does not seem to ba affected by apraxia and makes execution
of the test easier.
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15!4‘

RESULTS OF TESTING NORMAL INDIVIDUALS

154.1.

Accuracy Scores

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

TABLE 151 WMEAN _AND SD OF ACCURACY SCORES .COL

n MAX SCORE MEAN §0 RANGE

A1) 18 14,87 149 1046

TABLE 16.2 MEAN AND SD OF ACCURACY SCORES FOR
ACH AGE GROUP -CO

AGE n MEAN 50 RANGE
wa | 2 14,08 144 1316
3048 2 14,57 172 1418
4040 9 1521 0sz 1316
5060 19 14,95 118 1248
6060 19 140 183 10-18
7079 20 1445 003 16|

The Pearson Chi-square test showed that there was no slatiatical
differance in the performance of the groups when the percentage
obtaining a score greater than the cut point of fourtaen was
compared {o the parcentage ablaining a score of less than faurtean
{Table 15.3). Therafore the null hypothesis of no significant
difference between the age groups was retained in this instance.

Percentiles were caloulated for ¢ach age group within the defined
parameters of age that were establishad on the results of other tests
(Appsndix 2) for tha sake of uniformity.
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15.4.2.

TABLE 15.3 COMPARISON OF ACCURACY SCORES - COL,

AGE 20280 | 2030 | 404D | 50:50 | 6089 | ¥0-70 TGTALl

Less than 14 a0 233 a7 24,3 §2.6 55.0 1

Groater than 14 60 €67 3.8 3.7 474 45,0 g19

Pearson Chi-sguare valug = 0,1GB8 not sigaihizant

Tima Scores

The means and the standard devlations were calculated for the time
scores for e group as a whole (Table 15.4) and for each group
geparately {Table 156.5).

TABLE 154 MEAN_AND SD OF TIME SCORES - GOL

8 MEANISECS s RANGE

114 46,41 Lk 12152 i

TABLE 155 MEAN AND SD OF TIME_SCORES FOR EACH
AGE GROUP - 6oL

AGE n MEANISES S0  RANGE
2049 20 18 12,84 1768
3030 24 33,98 12.82 1eT2
4048 19 45,18 1870 1407
80-50 19 48,16 14,68 2786
£0:69 19 5566 378 82
7070 20 85.20 2460 94134

Levine's test for equal variance established that there was a
stgnificant differance in the variances among the groups (P=0,0170)
and the Walgh Test established that there was a significant differenge
In the means chtained for the time scoras for the different ags groups
(P<0,001).
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The separate variance t was therefore used with the Bonfarroni
correction for multipla comparisons, to establieh where the
differences were to be found (Table 15.5).

TABLE 15.6 DIFFERENCES IN TIME SCORES - COL

AGE SERARATE VARIANGE 1
P VALUE

2025 3049 0,653
080 4049 00160
2028 5069 0.0007 *
2020 6089 £.0085
029 7049 £.0000
W3 4049 0.0474
038 8059 ol
030 6039 00138
18 70 0.0000 *+
4049 5099 0,6008
4040 6060 0.2448
4048 00 0.0080

- B0 6D )
059 70¥0 0,013
6058 7079 0.3098

"RaQ05 ' P=0.01 ** P<D.001

It was noteworthy that although a probably significant differenics in
the performance time existed belwaen the twenty to twenty-nine and
the fifty to fifty-nine year olds, no difference was demonstrated
between the twenty to twenty-ning and sixly to sixty-nine olds. It was
possible, therefore, to gombine the time seores as per the already
patablished groupings, A similar analysis was then carrded out on the
regroupad data to determine whether differences existed in  the
newly formed age groups (see Table 5.7,



16.4.3.

TABLE 158.7 DIFFERENCES IN RE-GROUPED TIME SCORES
- COL,

AGE SEPARATE VARIANCE t

PYALUE

2034 459 0.0002

2039 3069 o0.0csy *

20:39 7078 0,0000 ***

40-59 60-68 02780

40-68 70-78 0.0056 **

650690 70.78 02008

"o D08 tRe001 ™ P01

The new age categories thus formed showed no diffarsnce in the
length of tima taken to complete the test belweer tha forty to fifty«
nine year olds and the sixty to sixty-nine year olds. There was also
no ditference found between the performance of the sixty to sixiy-
nine year olds and the seventy to seventy-nine yeat olds.

Time scores were canverted to percertiles which gan be found in
Apper.dix 2.

Discusston Of The Results Of Testing Normal Individuals

Although the research into changes in perceptual function with age is
fairly extensive, not much work had been done on the changes
exnerienced In colour perception with advanaling age. Botwinick
{1981: 146) sald that ‘the elderly do no! seem to have special
sroblems seslng colours, although soeme colours, not all, are £3en
lass clearly and vividly". He said that bluss and viclets (shorter wave
lengths) were seen less vividly, but that yellows and reds (lohger
wave lengths) ware seen glearly. This was contrasted tv the findings
of Blrren et al (1958) who found a startling dedline after the age of
thirty years in the ability tu distinguis.. colours, with biue and green
discrimination bsing most affectsd. Birren et al (1958) 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 betwesn the cider and younger ags
groups In the abllity to distingulsh different colours. The mistakes
that were made also did not involve blue/grean confusion, but were
refated to the different hues of the same colour. This confirmed the
resulis found by Whiting et al (1985) whe also did not find a
decrease in colour perception with advancing age.

16.5. RESULTS OF TESTIHNG PATIENTS

15.5.1.

16.5.2,

AcclUracy Scoras

The means and the standard deviations were calculated for all age
groups combined (see Table 15.8) as no difference was found Ih the
performancs levels of the various ages in the normal group.

TABLE 15.8 MEAN AND SD FOR ACCURACY SCORES FOR

RATIENTS - COL

hge n MEAN ) RANGE

2079 a2 12.44 2.54 618
Time Scores

The means and the siandard deviations ware calculated for the age
groups twenty to thirty-nine years, forly to sixty-nine years and
seveny to seventy-nine years {see table 15.9) as these were the age
groups within which no statistical difference ossurred In the scoregs
obtained by the narmal group.
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18.6.3.

TABLE 15.9 MEAN AND SD FOR TIME SCCRES FOR

PATIENTS - COL
AGE n MEAN/SECS s RANGE
2038 7 97.14 10217 28277
40.89 20 85,80 46,90 22100
70-79 5 187,20 116,98 78379

Comparison Betwsen Patients And Norma! Subjects

18.5.3.1.

18.6.3.2.

Accuracy Scoras

No statistical difference was found hetween the scores
obtained by the pafients and these obtalned by the normal
individuals, although several patients obtained scores below
the fifteenth percentile.

Time Scores

The fime scorss oblained by the patietts in the age
categories twenly to thirty-nine, forty to sixty-nine and
seventy to sevenly-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 was ne significant difference between the scores
obtaited by the notimal and the patient group In the age
groups twenty to thirty-nine years and seventy to sevenly-
nine years, a signlficant diffarance was found only in the
affe graup forly to shdy-nine years {Table 15.10).
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15.5.4,

TABLE 15.10 DIFFERENCES IN_TIME SCORES
OBTAINED BY NORMAL SUBJEGTS AND PATIENTS

- COL
AGE LEVINE'S TEST WELCH TEST
P VALUE PVALUE
2039 0,0000 0,155¢
A0~ 88 06030 0,0033 ~
70-79 00000 0,1684
P

Analysis Of Tests Executed By Patlents

An analysls of the scores abtalned by the patients showed that
seventeen of the patients obtalned scores that could be judged
defective as they fell below the fliteenth percentiie, Ten of these
fallures were due to left neglect, and seven were due to mis-
judgsment of the finer hues of certain colours, Only one patient
demonstrated a trus (colour agnosia) achromatopsia (see Chapter
Eighteen). One patient was unable to complete this test along with
all the other tests in the battery due o poor aoncentration and severe
hemianopia.

Problems That May Be Diagnosed From Perfermance On The
Colour Matching Test

g) Neglect of a Visual Field:  As in all other tests described In the
V-PM battery, patients who had a severe left neglest of the
visua[ field performed poorly on this test &8 none of the colours
located on the isft half of the mulliple choles plate were correctly
matched (se¢ patlent number tweniy-eight). The Colour
Matching test was noet ihe only test in the battery that could be
used for the diagnosis of neglect of a visual field.

b) Colour agnosla or achromatopsia is a defect In the perception of
colours and is discussed in Chapter Bightean. The Colour
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15.6.

Matching test of tha V-P-M battery was a sultable 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 patlent number seven).

ITEM ANALYSIS

As no significant differences ocourred in the accuracy scores obtained by the
various age groups, the scores for all the subjects in the normal group {i.e.
group three) were combined for the completion of the item analysla, validity and
reliability studies,

15.6.1.

item Difficulty (ndex

The difficulty index for the sixleen lems in the Colour Matching test
can be seen in Table 15.11.

TABLE 15.41__DIFFICULTY INDEX - COL

COLOUR

ITEM | DIFFICULTYp [  COLOUR MEM | DIFFIGULTY p
2019 YRS 20-79YRS

Dark  Olive 1 0,83 Belge 8 100

Grean

Pale Bive 2 098 Dark Green 10 0,74

Pink 3 1,00 Orange " 1,400

Dark Red 3 0,62 Chotolata 12 0,08
Brown

Blug & 0,98 Apple Green 3 0N

Burnt & 098 Blus 14 0,03

Orange

Darit Blue 7 0,98 Orange Red 15 0,94

Oiiva Gresn 8 0,56 {innaman 18 0,92
Brown

The ftems in order of difficulty were:

{three, nine, sleven), (two,

seven), five, (twelve, six), fourtean, sixteen, four, sight, one, ten,

thirteen.
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ltems three, ning and eleven do not have other sitnilar colours of
stightly different hue in the test, they are therefore easy to
distinguish. Items two, seven and fourteen are all bluas and there is
some difficulty in distinguishing them, particularly the colour failing in
the middle of the range i.e. Hem fourteen, ltem six (burnt orange) is
often confused with the cinnamon brown colour of item sixteen. item
fifteen, the orange/red colour s often confused with tem four which
Is the dark red celour. ltems one. eight, ten and thirteen are all
greens of different hues and these praved 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 caloulated (Table 15.12).

The items In order of difficulty for the patient group were as follows,
(thres, nine, twelve), seven, fifteen, (one, two, eleven, five), six,
thirteen, (four, eight), fourtean, sixtesn, ten.

TABLE 15.12 DIFFICULTY INDEX - PATIENT GROUP - COL

{TEM NO. DIFFIGULTY p FTEM NO. DIFFIGULTY p.

20-79 YRS 2079 YRS

1 o84 9 097

2 TR 10 0,41 *

3 D97 1 084 =+

4 083 12 0,97

5 0,84 * 1 0,81

8 0at ~ 15 0,68

7 0,94 15 0,88

8 083 16 0,53

* P<D05 *"PelDl ™ P<0,001

Although left neglect affected the performance of the patlents, it did
not appear to have unduly influenced the difficulty level. For example
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15.6.2.

itam thirteen facated in the extreme left column, was not found to be
as difficult for the patients as for the normal group.

Fischer's Exact test wss used to calculate whether there were
statistical differences between the normal and the patent group in
the responses obtained for each item. Table 15.12 shows those
items that differentiated between patient and normal performance |.e.
shdeen, fourteen, eleven, ten, four, two, siX and aight. it was
interesting te note that they were not always the more difficult items
and only one item was logated In the extreme [eft column, The main
problems experienced by the patlents on this test were due fo the
difficulty in distinguishing the subtle difference in various hues and
hot left neglact,

[tem Discrimination

This is the extent to which the item discriminates between thos
subjects who can do well on the test and those who ¢an not. Two
ways of determining this within the nermal group were used.

15.6.2.1. Testing the Sigrificance of the Dlfferences Between Two
Proportions

The resporises of the top twenty seven percent of the test
results were compared with those of the lowest twenty
saven percent {Table 15.13).

On this basis, items, one, four, six, eight, ten, thireen,
fourteen, fifteen and sixteen, should be retained. This
would include hues of green, blue and red ‘ather than the
orange colour of different hues,

15.6.2.2. Correlationat Approach

This approach showed the relationship of the Indlvidual
responhses to the tofal test score. For resuits see Table
15.14,
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Using this approach i was apparent that only these colours
then . o different in hus should be retained In the test.

Thus iems, four, five, six, eight. ten. thirtean. fourleen,
fiteen and sixteen which testod hues of blus, red, crange
and green should be retained in the final test form. It was
Interesting to note that other tesis ~f golour parceplion
(Farnewortn 1943, Goldstein and Sheerer, 1953 and
Whiting et ai 1985) test for the abifity to discriminaie
between hues. Although it Is not statad In the [erature, this
may be the main type of dysfunclion accurring aiter brain
damage (sce achromatopsia).

TABLE 15.13 JTEM DISCRIMINATION . COL.

ITEM 20.78 YRS
1 0001
2 04508
3 ]

4 0,089 *

5 0,1503

v 00360 *

7 "o

2 60012

1] -

to 00000
o 1 .

12 00760

13 10,0600

14 o010

9 00189 *

1 o101 *

-

*Pe008 *Re0f "™ P<Q0Dt
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TABLE 1514 BI-SER!AL __ CO-EFFICIENT _OF
CORRELATION BETWEEN [TEM AND TOTAl. SCORE

~CoL
FTEM UPPER27% | LOWERZ?% | DISCRIMINATION

1 100 083 070
2 100 0.04 030 "

i 4 oo 0.4 650 ™
5 100 0,04 030 *
8 100 0.08 0,50
7 1.00 0.07 8.4
8 100 072 0.60 *
8 . . ;
10 1.00 0,63 572 =
1 . \
12 100 91 a1
13 1.00 0.3 0 =
14 100 0.04 050
6 100 0.0 0.50
16 100 061 061 *

“Psi MPapOm

15.7. TEeST RELIABILITY

18.7.1.

Split-Half Reliability

The rasult of the coefficlent of correlation between the twe halves of
the test wag r=0,44. This low correlation may be due to the fact that
teaponses to individual colours wers scattersd i.¢. each colour was
not groupad within the test, thus tho Splithalf reliability is probably an
inappropriate calculation for this type of test.
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168.7.2.

15.7.3.

Kuder-Richardson Formuta 20

Using this formula, the resulting coellicient of intemal consistency
was r= 0,38,

Thus it can be saen that the Colour Matching test does not have high
internal congistancy.

Inter-Rater Reliability

There were no statistical differances in the scoras ablained by the
three gxaminers on the sik individuals tested (see population five) for
both accuragy (P = 0,8465) and time {F = 0,9592) therefoie intar-
ratar reliability was proved,

16.8. TESTVALIDITY

16.8.1.

15.8.2.

Gantent Validity

The oseupationsd tharapists (e populetion one) rated the test as a
very much beftor than averdges moeasure of colour percaption
{ X=4,7). It would seem, therefore, that the Colour Matching fest is
what it is purported to be L.e. a test of colour discrimination. 1t is
impartant to nate that four therapists did not give a score of five out
of tive for this test as a test of colour matching ability.

Canstruct Validity
16.8.2.1. Age Differantlation

The results on this test confirmed the findings in the
literature i.e. colour pergeption did not appear to change
with age.

16.8.2.2. Correlation with Other Tasts in the V-P-M Battary

As can be seen from Table 15.16 there was a vary low
correlation between the Colour Mitching test and the other
tests in the VWP-M baltery. This was to be eXpected as the
Colour Matching test was canstructed to measuie colour
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diserimination only. The highast corrslalion was with the
Design Gonstruction test, the only other tes* where colour is
used.

TABLE 1615 CORRELATION WITH OTHER TESTS
IN_THE BATTERY « COL

t VALUE
Amows i1
vMI 0.14
Bloek Censtruction | 0.13
Black Gonttuction i 0.00
DoteLing 0.28
Design Ganatruclion 0.38
Higure/Ground . 0,03
Parcoptual Constancy 0.21
Poatian in Spage 021
Part wWhule 0.16
Sligk Sanghuetion ) .21
8tick Songtruction li o2
Spatial Relationg 0.15

A factor analysis was carried out on alt the tests in the
hattery to determing which tests had factors that were
relafed, The Colour Matching test was calegorised as
belonging to Factor I, the anly other tast with a rating abave
five In thia factor was tha Stick Construction | test {Table
15.16). It was unclear why this test shotld have a loading
for Factor lll which appeared to be & colour factor, The
loading for the Design Construction test which made use of
colour cues was surprisingly law for this factor.
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TABLE _ 15.16 SORTED __ROTATED FAGCTOR
LOADINGS - COL

TEST FACTORI
Stiek Construclion 048
Denign Consteuckon 040
Golour Matshing 081
Stiek Gonstrackon § 053
[lack Construction | [+ 3

16.8.2.3. Results of testing patients

The test showsd no statistica! differenca between the
patient group and the normat group. [t was, however,
intaresting that clinically it was found to be useful in that a
case of achronatopsia was demonstrated.

18.8, GONCLLUAIONS

In sumimary:-

The colour malching test was easy to administer.

It, however, did not demonstrate age relatad changes, nor was thers a
significant difference betweean the performance of the normal group and the
patients. However, the problems of a patlent with achromatopsia wera
clearly demonstrated.

The item difficulty p was high, howaver aight of the items demonstrated
differences betwsen normal and patlent performance.  Tha item
discrimination studies showaed that only the items that required the subjert to
differentiate between different hues of the same colour discriminated
between those who could do the test and those who could nat.

Reliabllity studies, apart from the inter-rater rellahility, were poor probably
due to the nature of the test.
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M The test was shown {o be a valid measuie of colour perception in patients,
althaugh it was not a valld measure of age related changes.

|t did not corralate well with other tests in the battery and it fali into Factor i
which was labelled by the candidate a colour dissrimination fastor.

in spite of its fow rallability the test should remain a part of the V-P-M bhattery
hut it should be reconstructed to consist enly of the items which determine the
ability to distinguish between hues.
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CHAPTER 16

APRAXIA

16.1.

13-2-

INTRODUCTION

One of the aims of this study was to demonstrate the manner in which the V-P-
M tost battery could be used to diagnose c¢ in visual-perceptual-motor
syndromes, Apraxia is one of the syndromes which could result frem a
carebro-vaseular accident. The differe * - nes of apraxla are, tharefore,
described and the resulls of the tests o jatients discussed In order to
demonstrate the sallent features of a constructional apraxia.

DEFINIT!ON OF APRAXIA

Before apraxia i 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 abllity to carry out purpose wement by an indlvidual who
has normal primary motor skills i.e. strengin a8 and co-ordination and has
no marked sensory or intellectual distwbances (Geschwind 1965, Da
Ajuriaguerra and Tissot 1669, Hecaen 1281, Miller 1888). The terms apraxia
and dyspraxia are often used interchangeably. Apraxia howevet, refers to the
complete absence of conscious purposeful movement, whergas dyspraxia
refars to dysfunction. In geheral apraxia has been used to refer to adult
malfunction whereas dyspraxia has been used to refer to a similar disorder in
childhood, Alhough dyspraxla is probably a more suitable tarm, apraxis Is
used in this thesls due to its wide uss In the literature,

The term aprexia was first used by Steinthal in 1871, however, it wag Liepman
who racelved the credit for desctlbing apraxia as a clinical antity (Hecaen
1981). Much discussion about the nature of apraxia has taken place between
then and the pragent. However, major contributions to the classification of the
different types of apraxia were made by Plek In 1905 who distinguished
hetween ideomo.or and ideational apraxia, and Klalst, who in 1812 was the first
researcher to refer to the phenomenon known as & 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 o the term used foday (Hecaen 1881). More recently
workers such as De Ajuriaguerra and Tissol {1969), Heilman (1979), Ayres
{1988), Hecaen and Rondot (1988) and others added substantially to the
understanding of apraxia.

Qver the years many other types of apraxia wera describsd, for example, Luria
(1980} enumerated the varieties of frontal, kinaesthetic, dynamic and optic
spatlal apraxia, Hecaen (1981) described melokinetic, uniateral limb,
buccofacial and dressing apraxia. On reviewing the literature it seemed that
ideomator, ideational and constructional apraxia Incorporated all the symptoms
that ware compatible with the definiilon aiready given. In contrast the other
types mentioned ware distinguished by the difficulty of definlng the limits
betwean them and primary motor (melokinetle apraxia) or sensory (kinaesthetic
apraxia) defects and by their saquential character or unliateral aspect (uniiateral
Hmb apraxia). Dressing apraxla has the same set of symptoms as visuo-
constructional disorders resulting from right hemisphere leslons (Hegaen and
Rondot 1988) and, therefore, did not seem to exist as a distinct antity. Somato
dyspraxia described by Ayres (1988) and Fisher &t al {1991) had a sensory
base to it as the name Implled and therefore did not fit the definition sireddy
glven.

The basts of understanding apraxia is the understanding of the concept of
praxis. Praxias are movement combinafions which are acquired. These
movement comblinations, cnce leamed, bacoms automat!c and the patterns laid
down as motor engrams in the brain. A slimple example of & praxls Is learning
to catch a ball, Lo, holding out one's arms in suplnation rather than reflexly
holding tham over the face for protaction, The laying down and re-use of metor
engrams is essential to the ocecupational therapy prosess in which both old and
new skills are usad.

A movement combinatlon [s, of necessity spatlal in character, l.e. the [mh
moves through space. A movement sequence, therefore, has two components.
Firstly. there is a decision making component or caghitive component, which is
the part of the process which decides on the sequence of the action ang,
therefore, the muscles which need to be involved to exscute the movement.
The second component is a perceptual one, In which the -‘sual and spatial
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1 6.3.

infarmation that is necessary for the cognitive process, is provided. A spatial
cotmponent is, therefore, an essential basic part of any movement pattern. De
Ajuringuerra and Tissot (1969} have destribed the development of praxias or
matar engrams based on the Piagetian concept of the development of a space
structure and have linked types of apraxia 1o each of the developmental levels.

REVIEW OF THE NEUROCLOGICAL BASIS OF APRAXIA

Before examining the differant types of apraxia it may be helpful to review the
neurological basis of praxlas {Geshwind 1988, Heilman 1979, Faglionl and
Basso 1988).

It appears that It is the left parietai 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 parletal lobe and {ravel to the pre-
mator cortex on the left and thence to the motor cortex, Impulses generated in
this way actlvate the right side of the body, therefors, for akillsd movament
pattarhs to take place with the left side of the body, impulses must cross from the
left pre-motor cortex to the tight pre-motar cortex via the corpus caliosum,

Movements can be initiated in several ways, for example, by commands, i.e.
through the medium of language, by Imitation or they can be self initlated.

Should & command or instruction be given lo perform a certain serles of
movements such as "catch the ball" the auditory stimull are first interpreted In
the secondary audltory cortex. Thls ares is connected to the pre-motor tortex
via the parietal lobe where the relevant mator patierns are generated according
to the verbal instructions gliven. Because the language sentre and the moter
planning centre are both located on the left side of the brain, it is concelvable
that both defecls can be seen together. Many apraxic patients are also aphasic
and in this instange the language disorder ls often difficutt to distingulsh from
the apraxic disorder, However, [t seems unlikely that impairment in language
plays a role in impalking the abllity to imitate gestures (e Renzi et al 1880). 1t
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 connectlon between language and
movament is vital as thinking is done in language.
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CGeschwind {1865) aftributed 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 orlgin over the entire cortical
mantel. The pyramldal system largely orlginates in the motor cartex and
damage to the |eft parietal region prevents varbat commands from reaching the
pyramlidal system thus affecting fine movements generated through this
system, The extra-pyramidal system, originating from Wernicke's area Is not
affected as It still has aceess to verbal command.

Should a movement be inltiated through Imitatlon .. initiated through a visual
stimulug, a different route is utliised. This time the stimulus is generated In the
visual cortex from where it is relayad via the left parietal lobe to the pre-motor
ceptre,  Should the visual stimulus have spatlal connotations, the whole
process becomes more complicated as the stimulus must be Interpreted on the
right side of the braln before crossing to Ieft pre-motor gortex. Thus, lesions of
the right side of the brain may affect the spatial component of rmovement
planning.

Lesions of the left parletal area also cause some disturbances in the spatial
ordering of movement but because thls Is the non-cdominant hemisphere for
spatial function, thesa disturbances are not as marked as when the lesion is on
the right side. Performance is qualitatively impalred depending upon the
hemisphere involved.

Warrington {1989) compared the drawings of patients with left sided and right
sided leslons, Those with left sided lesions tended to simplify drawings while
those with righl sided lesions had prablems with the proportion, articulation and
spatial relationghips 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 [t possible to
investigate the function of the two sides of the brain ir more detall.

This I= a4 simplistic view of the neurc-anatomlical basls of apraxia, however, it
sarves to help in the understanding of the mechanisms behind the varlous
types.
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16.4. TyPES OF APRAXIA

18.4.1.

Ideational Apraxia

Ideational Apraxla was defined by Salet (1975) and Poeck (1982) ag
the Inability ta perform a sequence of movements using a real ahjact.
Patlents wlth ideationai apraxla are alse unable fo perform correct
motor patterns In response to language i.e. in résponse to command
(Heilman 1978). In addition, Ideational apraxia has been described
as the inabllity to put the elements of a sequence of movements
together In the required ordsr although the individual elements can
be executed correctly {De Ajuriaguerra and Tissot 1869).

The most well known example of this was the patlent who cotld light
a match but could not take the naxt stép of putting the match to the
candle. ldeational apraxia is thus, a disturbance of the basic abliity
o - anipulate oblects in a required sequence. The problem was
ideational or conceptual, the patlent knew what the end product was
but not how to get there {Ayres 1985). Individual components of
aciivities were perfectly performed but their refationship to each other
was not. A patlent would, therefors, be ahle to pour mitk Into & cup
for tea but would not be able to stap pouring In fime to leave space
for the tea or ahle to take the next step of pouring the tea.

According to De Ajuriaguatra and Tissot (1969), Ideational apraxia
was a defect In Plaget's first stage of developing a space structure
i.2. in the manipulation of objects In space or the practical stage

De Ajudaguerra and Tissot (1969) stated that the manifastation of
[deational apraxia was alweys bilateral and was often seen in the
context of severe aphasia.

Millar {1986) provided an excellent error analysis of the problems
commion to the exscution of tasks carrled out by patients with an
ideational apraxia i.e.:

m Elements oceour in the wrang order,
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16.4.2,

W Sections of the sequance are omitted,

o Two or mare eloments 28 blended together e.g, patient lifts sugar
towards a cup while at the same time making a stirring motion.
The zetlon is Incomplete.

m The sequence continues beyond what is necessary e.g. person
undresses nstead of just taking off his jersey.

m Objecls are used inappropriately a.4. tooth brush used to brush
hair.

B Mavements are made in the wrong plane of direction.
m Perseveration of movements ocours,
1 Many attempls at the movament are mads,

Thete are many examples of the potential danger to the patiant when
sequences of actions are not performed In the carrec: order e.g.
furning on a gas stove. Fillng the ketlle and neglecting to Yight the
stove, Occupational therapists are in the ideal position to evawate
the patiant for ideational apraxia as everyday tasks are the most
obvlous testing medium. The Block, Stick and Design Construgtic:
tosts of the V-P-M battery will demonstrate ideational apraxia If the
manner In which the tagk is completed is carefully observed.

[daomotor Apraxia

ldeometor aprixia was defined by Solet (1976) as the impairment of
symbolic or expressive gestures and/or the utilisatian of an object in
its absence. In this type the ideatlon was intact but the planning or
programming had broken down (Ayres 1985). This dafect in the
space structure centred of one's owh body (the second stage of
Piaget's development of & space afructura) i& demonstrated in
symbolic gestures such as waving goodbys, making the sign of the
cross, ete,
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