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CHAPTER I
FURFOSE

The purpose of this study was to construct and stendardize a short
individual performance test of intelligence for children and adults
living in isolated or restricted environments. It hed been noted by
Cenadian Army Personnel Selection during World War II that an unusually
high proportion of individuals from outlying rural areas in Canada made
scores on service tegts_belbw the set selectiqn standards. A noneverbal
section of the general selection test was used to attempt to discriminate
between these individuals on the assumption that the non-verbal material
used was asppropriate for assessing the abilities of individuals from such
isolated or restricted areas. Individuals selected on the basis of per-
formance on the non-verbal material were thought to be educable. A
complete report on this projedt does not exist, but the genersl imprese
sion was that the project enjoyed some degree of success.

This assessment problem was further accentuated with the advent of
Newfoundland into union with Canada in 1949, thus considerably increasing
the population of individuals living in isolated areas, The Newfoundland
Departments of Education and Health had felt for scme time that I.Q.'s
obtained using current verbal group tests on children in coastal villages
or outports were heavily skewed towards the lower end of the scale. A4
Federal Mental Health grant was obtained for the purposes of ansalysis of
the group test then used by the Department of Education, and, if the test

proved invalid, of developing a verbal group test based on Newfoundlend

norms. This analysis and test construction was done by the writer under

the direction of Dr. W, Line, Dept. of Psychology, University of Toronto,
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and Dr. C. A. Roberts, now of the Federal Mental Health Department, Ottawa.
Refinement and validation of this verbal test is continuing., It is con=-
sidered useful for group assessment. The need however for an intelligence
test more appropriate for assessing the abilities of individuals living
in isolated areas was clearly seen. Conceptual, verbal, and numerical
abilities such as are tapped by verbal group tests appear to be under-
developed in these areas as compared with larger industrialized urban
areas. Difficulties in attending school, poor educational facilities,

low motivation for academic learning, and limited necessity for practice
in reading and numerical skills, obviously exerted a detrimental effect

on verbal test performance, The demands of the isolated fishing village
environment nurtured over-development of whatever abilities are used in
seamanship, boat building, carpentry, amnd in fishing generally. These

are the abilities presumed to be overlearned in this area and similar
ebilities are probably overlearned in other isolated erees in Cenada

where logging, mining and farming are the main occupations. The widely
used verbal group test taps the verbal and numerical abilities, which,
from the point of view taken here, are developed to a much greater extent
in urban arees where their importence in everyday living is stressed in
practically everything affecting or surrounding the child or adult,.

The purpose of the present study, then, was to develop individually
administered performance test material which would discriminate adequately
between individuals reared in restricted type environments, and which, it
was hoped, would be valid for Newfoundland and other isolated or relatively
isolated rural environments. Such material would be immediately useful

for the assessment in Health, Education and Welfare in Newfoundland and
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could be used as a selection aid in Vocationsl Training and Industrial
Selection in that Province. Such a test would be valuable as an asses=-
sment technique for use by the Armed Forces in assessing individuals from
outlying rural areas in Caneda., The material would also be expected to
be useful in assessing the abilities of Indlen and Eskimo children.

The present research was supported by a grant from the Defense

Research Board of Canada. Work commenced in 1952,




CHAPTER I

HISTORICAL BACKGROUND

Many studies in the literature on the problem of assessing the intel-
ligence of individuals in restricted or isolated environments have reported
the inferior performance of these persons on many types of intelligence
tests., It should be made clear at this point that no value judgment is
attached to the terms "restricted™ or "isolated."™ That is, such cultures
because they are different from our own are sometimes taken as being "not
as good." In the present discussion such value judgements are considered
meaningless; the isolated or restricted environment is simply observed to
be different from an urban culture, and the effects of this difference on
human ability considered,

This chapter will deal with the problem in three sections: (1) Effects
of Restriction on the I.Q., (2) Tests of Ability in Restricted Environments,
and (3) Animal Studies of Environmental Restriction.

Effects of Regtriction on the I.Q.

Many investigators have reported a decline of I.Q. with age in rest-
ricted environments, A few of the typical studies in this area will serve
to indicate the general effect of the restricted environment,

A well known study is that done by Gordon (1923) cited by Anastasi
and Foley (1949) on Canal-boat and gypsy children in England, These
children received limited education and lived in comparative isolation.
The average I.Q. found for the entire group of children was 69,6, inde
icating that the group was at best borderline in intelligence with a con=

siderable number defective in varying degrees, The I.Q. declined with age
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from an average of 90 for the four to six year olds to 60 in the oldest
group, the twelve to twenty-two year olds. The correlation between I1.Q.
and age was -=.755, Similar results were obtained for the gypsy children
although less retardation was noted, presumably because of the more
frequent school attendance and the less isolated circumstance of this
group.

Results from studies on mountain children show close agreement with
Gordon's findings. Hirsch (1928) and Asher (1935) in Kentucky, Edwards
and Jones (1938) in Georgia, Wheeler (1932) in Tennessee, and Sherman and
Key (1932) in the Blue Ridge Mountains have found average I.Q.'s well
below normal with an age decrement similar to that reported by Gordon.
The mountain €hildren live in "hollows" which, because of poor roads and
general inaccessibility, are more or less isolated for most of the year.
The cultural level of these groups is extremely low. There is consider-
able inbreeding, and in some communities only two or three surnames are
found,

In both the studies on the caenal boet and gypsy children and on the
mountain children, the mean I.Q.'s are reported to be lower on the verbal
than on the non-~-verbal and pérformance.tests.

Burnett (1951), using current verbal group tests, gathered data on
Newfoundland children and found that the average 1.Q. of children living
in three large urban centers wes 90.0 while the mean I.,Q. of children
living in "outports", i.e., isolated fishing villages, was 80,5. A con=-
siderable percentage of both groups were in the defective classification
with I.Q.'s below 70. An item analysis indicated that in the particular

tests used, the Otis Intermediate Form A and Higher Form A, a sizeable
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number of items out of the total of 75 in each test were yielding no dis-
erimination. In the Otis Intermediate A, 17 items out of the total 75

were failed by from 70% to 90% of the children. These items are scattered
throughout the test and as the items are arrenged in order of difficulty,
such a range of failure indicates the unsuitability of the material, The
main cause of failure was unfamiliarity with the material and difderénces =
in word meaning in the Newfoundland culture. An example of the latter may
be seen in the following item:

"Which of the following is the smallest:
tree, branch, twig, limb, bud.”

In Newfoundland "bud®™ means pine cone, which is larger thﬁn a twig. The
failure on this item in all groups tested was close to 90%.

Other items which showed poor discrimination were arithmetical prob-
lems, number series, sasnd proverbs.

The result of this study on Newfoundland children was the construction
of a verbal group test for Grades five to eight. This test yields more dis-
erimination than other tests not standardized on the Newfoundland population
and is in the process of being further refined. However, while & verbal
test of this type is required for any large testing program in the schools,
the impression is that individually administered performance tests are more
valid techniques for measuring the abilities of individuals living in arees
such as this. Evidence for this impression has been noted by the author
from using the Binet (Terman énd Merrill, 1937) and Wechsler (1944) tests
in Newfoundland. The I.{.'s obtained on the performance items in these
tests were generally higher than those obtained from the verbal sections,

This, as has been mentioned previously in reference to the canal boat and
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mountain children studies, is a common finding in data on intelligence
measurement of isolated groups.

Numerous studies on rural children living in less isolated environ-
ments than those discussed above have been carried out. The findings from
these studies, done in various parts of the United States, parallel those
of the more isolated groups in revealing the inferior performance of rural
children on different tests, particulerly in the verbal material in these
tests. Poor educational opportunities and a limited general cultural milieu
handicap the rurel children. They may not be able to attend school reg-
ularly because of the conditions of the roads during the winter months, and
the school term may be shortened in order to allow the children to help on
the farm during the busy season. For example, McNemar (1942) found in an
enalysis of the stendardization sample of the 1937 Stanford-Binet that
rural children average about 10 I.Q. points lower then urban children during
the 6-18 year age level, and about 5 I.Q. points lower during the pre-school
period, age level 2-5%. These results are typical of other surveys done in
the United States,

Similer results have been noted from studies on rural and urban European
children. Klineberg (1931) reported a striking difference in performence on
the Pintner-Paterson test for an urban semple of children living in Paris,
Hamburg and Rome as compared with a rural sample from France, Germany and
Italy, with the rural children being considersbly below the level of the
urban group,

Tests of Ability in Restricted Environments

The results of the above representative studies on the I.Q. suggest

thet Intelligence tests which diseriminate validly among individuals in urben




- 8 =

and well populated areas, do not properly assess the abilities highly
developed in rural environments. In an attempt to sample such abilities,
some investigators have constructed tests of the abilities presumed to be
well developed in these cultures, or have chosen batteries of tests con-
gsidered suitable for this purpose. Studies of this kind have frequently
been done on Indien tribes and primitive peoples,

Klineberg (1935) reports that during an investigation on the Dakota
Indians, a "beadwork test" was devised and administered to both white and
Indian girls, all of whom had first been given training in beadwork. The
Indian girls had greater familiarity with the material, and, es was expected,
were clearly superior to the whites on the test. Du Bois, (1939) following
the Goodenough Draw-a~Man Test (Goodenough 1934) procedure standardized a
Draw-a-Horse Test on Indian children., Indian children excelled on this
test as compared with white children.

Havighurst and Hilkevitch (1944) administered the Arthur Point Per-
formance Scale (Arthur 1943) in a shortened form to children of six Indian
tribes in the plains end Soﬁth—western part of the United States, The
battery of tests used were, arranged in order of performance on them from
best to worst, Porteus Maze, Mare and Foal, Seguin Form Board, Kohs Block
Design and Knox Cube., The results of the study indicated that Indian
children do as well as white children on performance tests of Intelligence.
It was felt by these investigators that a performance test of intelligence
would be more suluable for educational placement and guidance of Indian
children than one which contains much verbal material. An interesting
point in this study was that the Indian children were superior to white

children in performance on the Porteus Maze Test and on the Mare and Foal
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Test. It was presumed that the kmowledge of and femiliarity with horses is
reflected by the Indian children's superior achievement on the Mare and Foal
Tests.

Baldwin, Fillmore, and Hadley (1930) in a study on farm children,
similarly found them to be superior to city children on the Mare and Foal
Test. In this study, performance tests were found to be better suited to
rural children than were tests containing verbal material, i.e., the rural
ehildren were found not to differ greatly from city children on these tests,
The test series used was the Mare and Foal, Seguin, Healy Puzzle A, Ship,
and Picture Completion tesgts. This battery was considered to be more
suitaeble for testing rural children then the Stenford-Binet. A decrement
of age to score was found for both the Stanford-Binet and Performence
Tests., However for the performance test series, this relation varied among
the tests according to their discriminative capacity at successive ages.

Havighurst, Gunther and Pratt (1946) also administered the Goodenough
Draw-a~Men Test to the Indian children of the six tribes mentioned above
and found that they were definitely superior in performence to white
children. Sex differences in four tribes were found, the boys being
superior to the girls., One tribe showed no sex differences and in one
group the girls were superior to the boys. The hypothesis was put forward
that the results of the test may be accounted for by the drawing and painting
experience the children obtain from their culture. It is pointed out that
this part of the culture of many of the tribes has remained intact in the
face of the intrusion of white American culture. Adults in every family do
some drawing and painting, and the children are encouraged in this direction

and rewarded for their efforts. In terms of superiority of the boys over
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the girls in certain tribes, evidence is given indicating that in these
groups, boys are encouraged to draw and paint from the time they can handle
a pencil. They are expected to learn to paint accurately and well, par-
ticularly animals and ceremonial designs. Girls, on the other hand do no
painting other than to paint conventional designs on pottery. However this
relative frequency of drawing cannot be teken strictly as the only factor
involved in the sex differencés noted on the performence on this test, as
in one tribe (Sioux), boys and girls draw humen and animal figures equally
often, yet the boys exceed the girls on the test. In the group where girls
exceeded boys on the test, the results were considered invelid due to inac-
curate and unrepresentative sampling; in this group the girls exceeded the
boys on the Arthur Point Test as well., The superiority of the Sioux boys
over the girls was felt to be due to special training given the boys in
observation and memory, this tradition being kept alive even today. The
supsriority of the Indian children over the white children was presumed to
be due to the closer touch which the Indien cechildren have kept with nature,
and because they have been stimulated to observe accurately, to organize
their observations, and to express them sestheticelly, It was suggested
that the white children, particularly urban white children, may have less
chance to develop concepts from nature and must rely heavily on words and
books. This hypothesis was borne out by a study on an Indian group close
to the white culture. Of all of the groups tested the test results on
these children were closest to the white norms,

There are numerous other studies on Indian children which support the
view that their test performance is affected by cultural fectors, in that

the abilities they have overlearned sppear to be sampled by performance
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type tests. TFor exemple, Klineberg (1928) administered the Pintmer-FPaterson
test battery to Indian and white children on the Yekima Indian Reservation
and found no difference between the two groups on total score, The Indian
children took longer with form boards but made fewer errors than white
children. Using a languege and non-language test with the seme subjects
Garth and Smith (193%) found Indian children testing on the Pintner-
Paterson more nearly equal to the white children than on the verbal test.
Intelligence Quotients on the performance test were reported to be 10-14
points higher than those on the verbal test. Arthur (1941) found the
median I.9. of Indian children on the Arthur Point Test to be considerably
higher than on the Stanford-Binet test., Similar results were obtained by
Cattell (1941) who found the Arthur Point Performance Scale to be more
culture free than the Stanford-Binet, the American Council of Education's
Psychological Examination (arithmetical section) and the Cattell Culture-
Free Intelligence test. It can be concluded from these studies on Indiem
children that the verbal component in tests of general intelligence hendi-
caps the Indian child. It is assumed that performance tests are more
nearly sampling the abilities developed by individuals in these eultures,
An interesting experiment wes done by Porteus (1931) while working
among the Australian aborigines. To test the remarksble tracking skill of
these people, he constructed a test with photographs of footprints, Al-
though the Australians were unfamiliar with photogrephs, they did practically
as well on this test as white high school students in Hawaii. In a recent
publication Porteus (1950) also summarizes evidence gathered through the
use of his Maze test on primitive peoples. He points out that the manu-

facturing of native implements, string bags and baskets, and the drawing of
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designs on pottery are skills commonly found in native industry. The devel=-
opment of such ebilities appears to be reflected by performance on the maze
test; for example, Porteus suggests that the practice of Australian Bushmen
of scoring their sacred wooden and stone objects with totemic designs may
have aided them in their performance on the test. The Bushmen also has
developed a high degree of ability in reading tracks and possesses consid-
erable knowledge of the habits of animals. Porteus found that the per-
formance of the Australian aborigines on the maze was only two years below
the average white high school student. He feels that the maze in testing
planning capacity is testing a capacity essential in intelligent behaviour
and is the kind of test activity which appears to the native as worthwhile.
Similer test results were found for African Bushmen, for the natives of Alor
end for various other groups in the South Pacifiec. In this publication,
Porteus also reports a study on Japanese and Chinese children in Hawail,

The Jepanese did better than the Chinese on performence tests, including
the Maze Test; the Chinese were superior on the Stanford Binet. Porteus
suggests that the Japesnese possess more manipulative ebility or mechanical
aptitude, and more ability in the perception of spatial relations. The
Chinese were superior in the more literary tests and Porteus feels that

they have developed verbal abilities rather than mechanical ones.

Nissen, Machover and Kinder (1935) in a study of performance tests
given to native Africen negro children, suggested that the factors deter-
mining cultural growth mey have considerable bearing on the functions in-
volved in test performence., They pointed out that even more important was
the effect of cultural set in conditioning the development of functions with

consequent cumulative differentiation. From testing the African children
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with 13 performance tests, they found that the tests having pictorial and
symbolic material produced the poorest results from the subjects. On the
other hend tests involving immediate memory and perception and retention of
visuo-kinesthetic cues yielded the best results. It was pointed out that
these results could be interpreted as being due to the result of biological
differences in these individuals, i.e., thet their poor performance on the
symbolic tests was due to a lack of capacity in the subjects in this direction.
Or, where the performence on the tests was good, it could be argued that these
individuels have no differences in bdbiological capacity from other groups.
However, the authors of this study noted that when the results of the d4if-
ferent tests were compared, as the content and activities involved corres=
ponded more to specialized experience in a civilized environment, greater
difficulty was experienced by the subjects. And as the content of each test
corresponded more nearly to "the common matrix of universal experience", less
difficulty was experienced by the subjects. The authors concluded that "With-
out implying that the elements of native capacity underlying any of the tests
have received optimal developmental stimuletion in our subjects, we may
therefore suggest that in general the higher the median score achieved on a
test and the greater the variability of the scores, the less have the cap-
acities underlying that test been restricted by the esbsence, in the environment
of our subjects, of the features presented in the environment of the standard-
ization groups".

The above survey does not pretend to review the extremely large number of
studies on human intelligence in terms of cultural or racial differences. It
seems reasonable to conclude that existing tests are affected by such factors,
and that the need is for further attempts to describe and assess humen abilities

in terms of over-learning and the demands of the environment.
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Animal Studies of Environmental Restriction

A number of studies on the detrimental effects of restriction and isolation
on animals throw some light on the problem of the development of ebilities.
Interpretetion of such studies will perhaps be considered largely speculative
when applied to the human. They are, however, pertinent because of the inter=-
esting possibilities they present.

In one experiment Hymoviteh (1952) blinded groups of rats in early life
or at maturity and reared them in either a free environment or in nomal cages.
Results on a closed~-field test at maturity decisively indicated that the free-
environment group were superior to the normal-~cege rats. In his second study,
he found thaf groups of rats raised in a mesh cage and free-environment box
were superior on a closed field apparatus to those reared in individual stove-
pipe cages and enclosed activity wheels. In a third experiment onre group of
rats was given free-environment experience during early life end restricted to
stovepipe cages later, and another group was restricted early in life to the
stovepipe cages and allowed free-environment experience later., In this case
the first group was found to be conclusively superior to the second on the
closed field test.

It was concluded from these experiments that "The differential opportunity
presented the various groups for perceptuasl leearning was responsible for the
results. The effects appear to be relatively permanent and possibly ir-
reversible”, Poor results on such tests as Picture Arrangement, Arithmetic,
Picture Completion and other verbal conceptusl material noted in humen studies
of isolated and restricted environments may depend upon a similar deprivation
in learning and experience, Hebb (1949) has pointed out that it seems likely
that the early part of an individual's life is of great importance in determw

ining his later learning and psychological make-up., Evidence for this is in
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the relative effects of brain damage on young and older patients as described
by Hebb (1942). Isolation and restriction of experience may have the same
general effect on humens and at least may account in part for feilure on the
tests described above,

A study by Thompson and Heron (1954) on the effects of restricting the
perceptual experience of 13 Scottish terriers for the first seven to ten
months showed that, compared with 13 litter-mates raised as pets, the re-
stricted subjects proved inferior on tests of delayed reaction and problem
solving. It was concluded that the restriction of early perceptual experience
had a definite and feirly permanent retarding effect on dog intelligence.

These studies indicate the types end extent of behavioural retardation
in animals that results from restricted experience during the developmental
period.

It is reasonable to expect that human abilities would be affected by
restriction in a similar manner and that some abilities might be overlearned
while 6thers remain undeveloped. This hypothesis will be discussed in terms
of certain observations made by the writer on isolated communities in New-

foundland,
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CHAPTER II1

THEORETICAL AFPROACH

The above historical discussion outlines e few representative studies
done on human intelligence in restricted environments and mentions some
enimal research on the effects of isolation or restrictiomn.

It is not the purpose of this study to develop theory. Rather, the
intention, as expressed in the purpose is to try out various performance
tests in the Newfoundland erea and to subject the results to statistical
enalysis in order to discover whether such materiasl is suitable end valid
for assessment for use in that area. This section includes a deseription
of the isolated or restricted enviromment found along the Newfoundlend
coastline, and a brief discussion of a theoretical approach regarding the
abilities developed by the people living in this ares,

Isolation in the Newfoundland Qutport

Newfoundland has approximately two-thirds of its population mcattered
over a long coastline in some 1300 small communities or villages. Many of
these settlements, particularly in the northern areas, are without trans-
portation to the larger centres fo0 the four to six winter months of each
year. The helicopter and aircraft are, of course, modern innovations which
are available in an emergency only.

The population of these settlements runs from 100 to 500, The inhabe
itants are nearly all descended from people of English, Irish and Scottish
nationality who settled in Newfoundland in the 1700's, The major occupations
are fishing, lumbering and mining, The fishermen work with small motor boats

which they generally build themselves, This skill at boat building should be
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noted here as it is relevant for the following part of this discussion, which
deals with ebilities. Besides building boats, the men erect their own houses.
Some of these people become highly skilled carpenters and while they may have
little or no education, they are nevertheless able to build not only dories,
but schooners, representing no small feat. These people are also noted for
their seamanship and for other fishing skills. It is presumed that similar
abilities are common in many areas of the Maritimes. However, in many of
these small Newfoundland communities, there exists much greater isolation
than in other Maritime areas, There are no roads, and communication by sea
is only possible during the summer months., Many of the people have never
been away from their home communities, except for visits to neighbouring
villages., There is, in fact, nothing in the village except houses, a store,
church and small school. Not very long ago money was little used; rather a
merchant supplied the fishermen in return for his catch represented in quintals
of salt dried cod. TFurther, many children did not go beyond Grade IV or V,
particularly boys, who as early as possible joined the father in fishing. Of
course, Family Allowances have made quite a differemce in school attendances.
Even so, with small, one-roomed schools and with only poorly trained teachers
available for meny small places, it is unfortunapely true that educationsal
levels are not yet very high. The difficulties in this respect are obvious,

Continuing with the question of isolation, there are few movies, the
radio is necessarily battery operated and it is sesid that local news, personal
messages, and western music meke up the listening programs, end these only at
certain hours. Reading is limited and few books or magazines are to be found
in homes, It should not be thought that there are no exceptions to this,

Some homes will be found where through better formal education or intelligent
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self=education a much higher level of sophistication is noted.

Without further discussion, it can reasonably be concluded that the
majority of people living in these remote settlements are concerned mainly
with their daily occupations - fishing, gardening in the summer, and cutting
wood or logging in the winter, eand that environmental and educational stim=-
ulation as experienced in large urban areas is limited.

Before leaving the communities in question, a few further points should
be made. First, an important difference between the settlements described
above, and isolated towns on the Mainland of Canada, is that the people in
the Newfoundland communities are descended from people who settled there a
hundred or more years ago, while on the Mainland new smeall settlements are
created by people moving into an area for ferming, mining, logging and so on.
This egein underlines the isolation factor in Newfoundlend. A second point
1s that for years many of the Newfoundlanders who seemingly possessed more
initistive and perhaps more ability, left their homes to move to the Canedian
Mainland, the United Stetes, or to larger Newfoundland centres. Finelly, it
should be noted that, because of poor economic circumstances and lack of
medical end dental facilities, the people under discussion suffered more then
normally from malnutrition, tuberculosis, and other diseases.

Theoretical Approach

The problem of assessing the abilities of people living in isolation was
attacked by presenting various types of standard performance materisl to them
in order to determine the appropristeness of such material in this setting.

It should be pointed out that this approach differs from that taken by some
investigators who felt that in order to assess basic intelligence in differing

arees, a "culture free" test was needed, Such a test would presumably be
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"fair" to all sections of the population. For example, Cattell (1940) has
developed "Culture Free" tests which are supposed.to be suitable in any
culture. The assumption is thet there is no difference in "intelligence®
in cultural or racial groups. As Turnbull (1951) has pointed out, this
hypothesis that there is no difference in basic intelligence in cultural
groups leads to the careful construction of tests which show no differences
between differing groups. This result is then used to show that there was
no originel difference in "intelligence™ between the groups.

The position taken here is that individuals develop abilities according
to the demands of the environment in which they live, The writer's experience
with the construction of e verbal test for Newfoundland school children has
been deseribed in the historical section above. Large nnmbers of verbal and
arithmetic items, Raven type matrices, and items similar to those in Cattell's
Culture Free test were tried out in isolated communities. The children
experienced great difficulty understanding what was required in the matrices
and culture free items and it was obvious that the material was unsuitable.
The most discriminatory verbal amnd numerical items were retained, but it was
considered that the test was in reality more a measure of academic achievement
than of ability. Further, this type of test seemed gquite unsuitable for
assessing adolescents and adults. In many of these communities, the majority
of the children leave school at age fourteen, and from there on are engaged
in occupations demanding little practice of the verbal and numerical learning
they acquired in school. Rather it seems that while at school and of course
from school-leaving time onward, the boys are much more interested i
wemzmES iR ~emamsvdes in seamanship and fishing skills, boat building,

carpentry and the like. It was felt that verbal tests applied to these
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individuals were not assessing the ebilities they posgessed, and this impres-
sion was confirmed by experience with the Wechsler-Bellevue Scale (Wechsler
1944) in the clinical setting., Three out of the five subtestis of the Per=
formance part of the Wechsler-Bellevue scale appeared discriminatory and
suitable. The other two performance subtests and all of the Verbal subtests
save Digit Span (a test of immediate memory where digits are simply repeated
after the examiner) were considered lacking in discrimination.

These impressions applied largely to the individuals living in isolated
fishing villages and for the most part did not obtain for the urban pop=-
ulation, except in the lowest level socio-economic areas in the larger
centers,

This problem of assessing the abilities of individuals living in remote
parts of Newfoundland and other parts of Canada pointed up the gemeral problem
of assessment in heterogeneous cultures. An approach to this problem has
been formulated by Ferguson (1954), who views in one conceptual framework
the study of human learning and the study of human ability. He regards a
given culture as placing demands upon its members, and these demands to a
great extent determine what the individual learns, and how, and at what age.
This point of view appears to provide a theoretical framework for the present
problem of attempting to develop a diseriminatory test for restricted
environments,

In discussing the term "ability", Ferguson defines it operationally
"in terms of the performance of an individual in a specific situation®,

This is in accordence with Thurstone's (1947) statement thet "an ability is
a trait which is defined by what an individual can do", and that "there are

es many abilities as there are enumerable things that individuals can do™.




In this respect, the technique of factorial analysis has been used to attempt
to arrive at a parsimonious description of men's abilities.

Relating learning to the development of abilities, Ferguson considere:.
that learning refers generally to changes with repetition in the ability to
do a specific task, these changes being in part assignable to or dependent
upon repetition, assuming fatigue and other factors can be controlled. He
points out that a class of abilities can be considered as "more or less
invariant with respect to repetition or its cessation, and a class of abilities
can be considered which are not invariant with respect to repetition or its
cessation".

He calls attention to the fact that some of the things which individuals
do appear to show little chenge and remain at a constant level whether
affected by repetition or not. Other things may show a marked improvement
with repetition or a merked impairment with disuse. Ferguson finds evidence
for this in typical learning curves where in most cases a level of per-
formance is obtained beyond which no amount of repetition will cause improve-
ment, and further, lengthy periods of time may elapse without practice or
repetition and yet no gross impairment may be observed on testing the
sub ject, He considers that this is particularly true in learning sit-
uations requiring much overlearning but is generslly true to some degree of
all learning. The subject appears to have reached a crude limit beyond which
no systematic improvement is observed., In some cases however, a plateau in
learning has been noted where improvement follows a level period of learning.

Citing Thurstone's classification of mental abilities, Ferguson goes
on to point out that in the adult, individuael abilities are usually cone

sidered as being fairly stable over long periods of time, i.e., spatial




- 22 w

ability, reasoning ability are taken to be stable attributes of the behaviour
of the individual, ZFerguson considers thet little improvement would be
expected in the adult individual in such areas as‘the ability to solve
arithmetical problems by practicing large numbers of problems or in reasoning
ability by practicing esnelogy type problems.

A hypothesis regarding learning eand development of abilities is form-
ulated by Ferguson. He states "The hypothesis is that in the adult subject
the more or less stable or permanent ettributes of behaviour, which we
ordinarily speak of as abilities, and are defined in terms of performeance
on psychological tests, have reference to performance at either a crude
1limit or a cultural plateau in learning™. He regards all attributes in
Thurstone's classification as being abilities reaching such limits, as well
as those factors presumed to make up intelligence.

With reference to the increase of humen abilities with age, Ferguson
points out that "intelligence as defined by such tests as the Stanford-
Binet increases until about age 17 at which time a limit of performance is
reached. Children in urban cultures are exposed to an environment demanding
the rapid learning of many things. They proceed through the school system
as rapidly gs their abilities at any stage will allow, and Ferguson's view
is that some of the sbilities measured by psychologists are certainly for
many children indices of performence at a crude limit of learning for the
age in question. Referring to restricted or isolated environments, Ferguson
believes the child may function well below the limit of his potentialities
at varying ages, and in consequence & permanent impairment at the adult

stage may result. He concludes that it seems clear that ehildren reared in




- 23 -

cultures which demand different types of learning at different ages will
develop different patterns of ability.

The usefulness of this type of theoretical spproach can be immediately
seen in relation to the problem attacked in this research. What will be
learned in any given culture will depend upon the demands of the particular
culture, and this will be particularly true of those abilities developed or
over-learned to their limit of learning. Abilities overlearned in one
culture may not be developed in another, Thus individuals in atypiceal
environments mey show inferior performance on tests standardized in large
urban areas. Tests developed for use in the major urban areas of Canada
and the United States, and standardized on corresponding populations, may
be sampling abilities developed by the demends of that type of urban culture.
Individuals living in areas demanding the overlearning of skills and abilities
different from those overlearned in heavily populated urban areas may then
appear as inferior on tests developed in the urban areas. They will have
overlearned their own patterns of abilities.

In such urban cultures an example of an overlearned ability is number
ability. Most individuals have had considerable practice over a long period
of time in using ordinary arithmetical operations involving addition and
subtraction. A erude plateau or limit of learning has been reached by many
individuals in number ability and it is probable that further practice in
erithmetical procedures such as adding and subtraction would not cause much
improvement. Individual differences in number ability are then probably
due to individual differences in the limit or plateau reached.

These considerations suggest that differences in cultural groups may

be thought of in terms of specific learned abilities. In these terms no
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group can be considered as "superior" or "inferior” in its mentality. Such
a view would suggest that a group is universally superior in all abilities
or that certain abilities are universslly more valueble than others. But
intelligence tests constructed in American and Canadian urban areas are
validated upon a criterion of success in our social structure. The scores
on the tests are usually feirly highly correlated with some such measure of
success in our culture as school achievement. The test is then regarded
as being a good measure of intelligence. The correlation of age and score
presents the same prineiple. If the scores on & test increase progressively
with age, it is presumed that the test is sampling particular abilities which
the demands of the culture develop to a limit of learning or to the point of
overlearning. If this is so, current intelligence tests may be considered
as measuring certain abilities necessary for success in our peaerticular
culture, and because the tests are usually constructed end validated on
urban or suburban populations, it would seem that they would be heavily
loaded with abilities selected as being the most significant and necessary
for success in such areas. Verbal and numerical skills are recognized as
being basic for success in our culture, therefore most tests sample these
abilities to the exclusion of others spparently not so significent. In
other cultural groups, however, different abilities may be developed,

The above theoretical approach in terms of overlearning of abilities
is considered to epply to the restricted and isolated environment found
along the Newfoundland coastline, While this thesis is primarily con-
cerned with the practical consideration of trying out various types of
tests in the attempt to obtain items which yield good disecrimination in

the isolated setting, a theoretical framework is also considered essential,
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The view taken here is that individuals living in Newfoundland Outports
overlearn non-verbal abilities which performance and visual-motor test items
may tap. The present study is concerned with trying out various types of
performence test material, and by item analysis and factorial analysis
demonstrating that either none of the material is discriminatory, or that
some of the material is discriminatory and reflecting the abilities pro-
duced in this environment.

Thet the demands of the environment in Newfoundland outports have caused
certain abilities to be overlearned is a presumption that appears highly
valid, insofar as the writer's experience is concerned. First, there seems
to be general acceptance of the view that there is high development of
seamanship in Newfoundlanders. This ability was brought to public notice
during the last war when many seamen needed for the Canadian Navy came from
Newfoundland. Second, the great majority of the fishermen build their own
fishing boats (skiffs, 30-35 feet in length) and their homes, Many of them
can also build schooners; a much larger type of boat. It is the writer's
experience that these individuals do very poorly on verbal and arithmetic
tests, yet it would certeinly seem that they are highly skilled in their
own occupations; it being no mean feat to build a boat, or for that matter,
a house, to say nothing of the skills involved in battling the sea and

processing its hervest for a livelihood.

It has been mentioned earlier that the writer's observation over a period

of two years of testing in a clinicel setting was that performance material
such as the Object Assembly and Block Design of the Wechsler scale gave the
best diserimination and seemed the most appropriate measure of the "intele

ligence™ of individuals living in this isolated environment. This is not



surprising, as it is generally considered that these test items assess visual-
motor coordination, mechanical ability and the like., Therefore, it is pre-
sumed that, if a large battery of this type of material were tried out,
certain items would be found which would adequately sample the abilities
produced by the demands of the environment and would reflect the development
of these abilities with age. Such items could then be used as a test pre~
sumed to be & more valid measuring instrument for individuals in such environ=-
ments than standerd verbal type tests. On this hypothesis, a battery of

tests was assembled, administered and analyzed as described in the following

section.
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CHAPTER IV
FROCEDURE

This section will contain the procedure carried out in setting up and
trying out the experimental battery of tests, the statistical analysis of
these data, the development of the final test battery and its standard-
jzation. This method will be presented under the following headings: (1)
Selection and Description of Tests, (2) Test Administration, (3) Item
Analysis end Scoring Procedure, (4) Inﬁercorrelations, (5) Factorial
Analysis, (6) Sex Differences, (7) Selection of Final Test Battery, (8)
Administration of Final Test Battery, and (9) Scoring and Standardization
of Finel Test Battery.

Selection end Deseription of Tests

The tests selected for trial in the experimental battery administered
to children and adolescents in isolated parts of Newfoundland were all
performance type with the exeception of one, a Vocabulery test.

The test items were drawn from the following sources:

(1) Objective Assembly

Test Item Source

Mannikan «==-=cecomeemaccc——ca "o Wechsler-Bellevue Form I

Profile —eee—cemecm e " " w o w

HanG ==-ce—coccccmccaccccccc e a——— " " 1 "

HOrge s-mecceccccmcccm e e e Wechsler-Bellevue Form II

(Wechsler 1946)
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Test_Item

EskiMO =~~~cemmccaccmcnccac e eneaan- - Epreuve Individuelle
D'Intelligence Generale
De Lt'Institut De Psychol-
ogie, Universite De Montreal
(Barbeau and Pinard 1951)

(2) Block Designs

8 Test Items =—-----weccmurcmemncc——— Epreuve Individuelle
DtIntelligence Generale

(3) Puzzle Blocks

8 Test IteMms w—mc-mmmcccmcaccanea—cn- - Nebraska Test of Learning
Aptitude for Young Deaf
Children (Hiskey 1941)

(4) Hebb-Hoyt Block Design

8 Test Items ~ew-wececcemrccccracce——- Hebb-Hoyt Test, MeGill
University (Hoyt )

(5) Picture Completion

15 Itemg —==w=—emcccccmcc e e —- - Wechsler-Bellevue Form I
15 Items ~=comccmmacc e m e Wechsler~Bellevue Form II
15 Items =w—---cmmcme e Epreuve Individuelle

D'Intelligence Generale
5 Items wemmeceraccrcrmccna e nncee— Teken from wvarious sources

(6) Picture Arrangement

6 Test Items ——memme—cm— v ccrcmee Wechsler~Bellevue Form I
7 Test Itensg ~=—=rmacccecraccncecaaas - Wechsler~Bellevue Form II
6 Test Items ==wemccmmmccc e Epreuve Individuelle

D'Intelligence Generale

(7) Porteus Mazes

14 Test Mazes —m=——ececmcmccmcam e A Point Scale of Performence
Tests Revised Form II
(Arthur 1947)

(8) Vocebulary

25 Tegt WOrds ~===—m=cemcecacccccncaaa drawn from Wechsler-Bellevue
Form I and from the Revised
Stenford-Binet Scales
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For a brief rationale of most of these items, reference will be made to
Wechsler (1944) and Rapaport, (1946) two authors who have had wide experience
with many of the tests in question.

(a) Object Agsembly

The seven items included under this title comsist of figure formboards.
The Mannikan and Eskimo consist of body parts to be assembled and the Face
and Profile consist of parts of the human head to be fitted together. The
Hand, Horse, and Automobile are similarly to be assembled. Liberal time
allowances of three minutes per item are given.

Wechsler regards this test as having particular value in indicating
one's mode of perception, the degree to which trial and error methods are
utilized, and the manner in which one reacts to mistakes. He feels that
the test gets at some sort of creative ability, the subject'!s ability to
deal with the part-whole relationship, mechanical and artistic ability, and
the ability to work toward an unknown goal. He finds that the Object
Assembly correlates best, in the Wechsler-Bellevue test battery, with the
Block Design test, while it shows the smallest correlation with all the
other tests taken individually or collectively.

Rapaport regards the Object Assembly subtest es a test of visual~
motor coordination. He believes that structural visual orgenization, in
terms of concept formation, visual anticipation, attention and concentration,
Plays an extremely important role in this test. He feels that the motor
action is guided by the existing visual orgenization, giving clues and
opportunities for the restructuring of wvisual orgenization by bringing
pieces into relationships condusive to "closure™ or recognition of a

familiar pattemm,




On the basis of these observations and on the writer's experience of
the good dlscriminatory performance on this type of test made by individuals
in the Newfoundland area, the seven Object Assembly items were considered
suiteble for use as part of the experimental battery.

(b) Block Design

The Block Design test used here was taken from the Epreuve Individuelle
d'Intelligence Generale and consisted of eight items preceded by two sample
items which are demonstrated for the subject. The two sample items and the
first four test items consist of four blocks, each to be juxteposed so as
to form a given design, the next two items consist of nine blocks each and
the last two 1ltems consist of 16 blocks each. The blocks are similar to
those used in the Koh's Block Test, each having a blue, a white, a yellow,

e red, a red/white and a blue/yellow side., Only the red, white, and red/white
sides are used in the test. The blocks in each completed design form a square
and all the designs show some symmetry. Quite liberal time allowances are
given.

This test was origineted by Koh and is part of the Wechsler-Bellevue
test battery. Wechsler reports that it turns out to be his best single
performance item. It correlates well with total score and individual test
items and seemingly measures very much the same sort of thing as verbal
tests such as Comprehension, Information and Vocabulary. Wechsler suggests
that the reproduction of design appears to involve both synthetic &nd
enalytic ability and points out that in terms of this test's diagnostic
value, patients with mental deterioration and seniles have particular dif=
ficulty with it. This difficulty is taken to be a lack of synthesizing

ability or a loss of the abstract approach,.
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Remarks quoted by Wechsler indicate that examiners have found that
artists end ertisans do much better on the test than others, and that
occupation perceptibity influences this test and the Object Assembly.

Rapeport stresses the reproductive role of visual-motor coordinetion in
the Block design test. He feels that good coordination provides the maximum
likelihood for striking the correct pace, correct position, and "checking
with the pattern”™, necessary in assembling the designs. Although visual=-
motor coordination is emphasized, Rapaport also indicates the importance of
concept formation implied in the visual orgenization of the designs.

This test was considered appropriate for inclusion in the experimental
battery for the same reasons as stated above for Object Assembly.

(¢) Puzzle Blocks

This test consists of one solid colored block, (two opposite sides of
which are red, two blue and two yellow) and eight similarly colored blocks
that have been divided into parts.' Puzzle Block one is used as & demon-
stration, the remaining seven are test items, The subject must put the
pieces of each test block together so as to assemble blocks like the uncut
solid one. The color is chiefly for the purpose of making the blocks
attractive and to give added cues as to where the parts belong. Liberal
time limits are given.

The manual for the Nebraska Test of Learning Aptitude for Young Deaf
Children does not give a rationale for the items in the test., However, the
author of the test (Hiskey 1941) states that all of the items used (in-
cluding the Puzzle Blocks) "yield high correlations with acceptable criteria
of intelligence on learning ability™, and show a high discriminative

capacity. The rationale of this test is presumed to be similar to that .
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for Object Assembly and Block Design, that is, concerned with visual-motor
coordination. This test was chosen as part of the experimentel battery
because it was considered to be particularly well suited to the isolated
environment setting.

(d) Hebb-Hoyt Blocks

This test consisted of eight test and two demonstration items, The
test is something similar to the Block Design, a pattern is presented to
the subject and left there while he attempts to duplicate it using two or
more identical wooden triangles. This test again seemingly involves visual-
motor coordination and concept formation as in Block Design and Object
Assembly. Being of the same general type of performence tests as these it
was included in the experimental battexy.

(e) Picture Completion

This test, similar to the "Mutilated FPictures™ of the Binet Scals,
requires the subject to discover and name the missing part of an incom-
pletely drawn picture.

For experimental battery purposes 50 items were used in the hope that
a number of these would be found suitable for isolated communities, The
ability of an individuel to perform this test depends in a large measure
upon his familiarity with the object with which he is presented. Out of
the 50 items, therefore, it was reasonable to expect that some would be
found to possess good discrimination.

Wechsler feels that in a broasd way, the test measures the ability of
the individual to differentiate essential from unessentlal details. He
finds that while it is relatively inadequate in discriminating between
higher levels of intelligence, it possessed very good diseriminatory power

at the intermediate levels. He finds that it is particularly effective in
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picking out mental defectives., In terms of the present experimental battery
the test correlates best with Block Design.

Rapaport states that the function underlying achievement on Picture
Completion is concentration acting upon visually-perceived material. One
essential characteristic of concentration according to Rapaport is the
appraisal of relationships in a given time. This point of view is similar
to that stated by Wechsler,

It was felt that this type of test should be well suited for isolated
areas,

(£f) Picture Arrangement

This test consists of a series of pictures, which when arranged in the
correct order, tell é story. The pictures are presented to the subject in
a disarranged order and he is asked to put them together in the right order
s0 that they meke a sensible story. Two demonstration items and 19 test
items were used. This test suffers from difficulties in terms of content;
subjects in some areas are unfamiliar with the situations depicted and hence
there may be & high percentage of failure. Although this limitation applied
particularly to the isolated environment of this study, the 19 items were
used in the hope that a few would turn out to be suitable. This test has
some worthwhile merits. As Wechsler points out it effectively measures a
subject's ability to comprehend and size up a total situation. Before the
subject is able to set himself effectively to the task he must understand
the whole, and get the idea of the story., Wechsler also feels that the
understanding of the humen or praetical situations involved in the test
corresponds closely to a sort of "social intelligence". In this respect,
Wechsler sadly remarks "alas, both delinquents and psychopaths often do

very well on this test™, The writer concurs with this latter remark and
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finds it true even in isolated communities. The point, however, ié that
individuals who do fairly well on the test rarely turn out to be mental
defectives,

In terms of correlation with other tests in the experimental battery,
Wechsler finds best correlation with Picture Completion and lowest cor-
relation with Object Assembly.

Turning to Rapaport's rationale of the Picture Arrangement test, it is
noted that he agsumes that it is a test of "planning ability" and "anti-
cipation". He feels that this planning ability is releted to the Einstel-
lung of the Gestalt School, i.e., attitude or set, and is thus partly a
function of emotional edjustment and purely & function of the width of
experience at the disposal of the individual. He considers also that the
ability tapped by Picture Arrangement is related to aettention and judgement.

Some sort of test of planning and anticipation would be valuable in a
test battery for use in isolated environments. Although the writer had
previously found the test to be of limited velue in the Newfoundland area,
it was felt that a trial should be given the 19 items drawn from current
tests for experimental purposes.

(g) Porteus Maze

This test consists of 14 Porteus Maze items as modified by Arthur (1947).
The mazes increase in difficulty. The subject is required to mark the one
correct path through the maze without crossing a line, entering a wrong path,
or retracing his steps. |

Arthur states that the ability to make and carry out a plan is the
essential quality that this test is designed to measure. Berry and Porteus
(1920) feel that the Porteus tests measure capacities of "prudence, fore-~

thought, planning, capacity, ability to improve with practice, and edaptability




to a new situation®. They find that "deficiencies in these respects, even
more then in intellectual attainments, distinguish high-grade defectives from
normal children; hence the value of the tests for diagnostic purposes".

This test, then measures some sort of planning ability, probably
similar to that of the Picture Arrangement test. However, it was con-
sidered much more suitable for isolated environments than the latter and
was included in the experimental battery with some optimism,
(h) Vocabulary

Most workers in the intelligence test field :egard vocabulary tests as
excellent measures of general intelligence. Wechsler feels that the value
of a vocabulary test of intelligence derives from the fact that the number
of words that a man knows is a measure of his fund of informetion, of the
general range of his ideas, and of his learning ability. Moreover, the test
gives informetion as to the quality and character of a person's thought pro-
cesses through the analyses of his definitions, Wechsler slso finds that
vocabulary correlates highly with the total Wechsler-Bellevue scale and with
the separate parts of the scale. It also is found to hold up very well with
age.

Rapaport regards Vocabulary as being quite refractory to impairment by
temporary or sustained inefficiency and deterioration and feels that it
hes a highly stable nature. He states that vocabulary is "primarily dependent
upon the wealth of the early educational environment, and is refractory to
improvement by later schooling and life experience".

This point, also made by Wechsler, raises the one serious limitation of a
Vocabulary test as a measure of intelligence, i.e,, the number of words a

person acquires is necessarily influenced by his educational and cultursl
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opportunities. The Vocabulary test is obviously unfair for illiterates.

This point is of the greatest importance in developing & Vocabulary
test suitable for present purposes. It has been noted by the writer that
most of the words in the latter two-thirds of the Wechsler Vocabulary test
are failed by individuals from isolated communities, usually because of
complete unfamiliarity with the word to be defined. The limited verbal
learning of many of these individuals, and the fact that much of their
vocabulary is specific to life and work in Newfoundland Outports may meke
a vocabulary test of questionable walue.

Twenty-five of the easiest words of the Binet and Wechsler scales were
chosen for the experimental battery in the hope that a number of good dis-
eriminatory items would be found., The Binet and Wechsler words were used
ag they can be presumed to be basic words in the English vocabulary.

Test Administration

The battery of tests chosen, &s outlined above, was assembled and two
individuals trained in their administration. Both of these persons had
University degrees in Education, and both hed been engaged in teaching in
Newfoundlend., Both were native Newfoundlanders, and had an intimste know=-
ledge of the Newfoundland geography and culture. The training in the admin-
istration of the tests was done under the author's supervision at the
Hospital for Mental end Nervous Diseases, St. John's, Newfoundland.

Children and adolescents from two different parts of Newfoundland were
tested, these being the home areas of the two test administrators. One
area was a comparatively isolated island’lying off the north east coast of
the Province, Weather conditions are such here that the only communication
is by boat during the summer, The main occupation of the people living in

this area is fishing. The bulk of the population live in small villages
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and in two or three fair sized towns. In these villages and towns the store,
church, and school are the centers of community life.

The second area is less isolated in that travel by road as well as by
sea is possible in some cases. These fishing communities are on the east
coast of the Province, and are very similar to those on the north coast,
just described.

The principles followed in selection of subjects were: (1) As many
children and adolescents as possible in the age range ten to twenty years
of age inclusive were to be tested., (2) If possible, the sample was to
include equal numbers of each sex. (3) No obviously defective children
were to be included in the sample.

The tests were given according to the directions in the respective
test manuals, with two exceptions, The directions for the Puzzle Blocks in
the Nebraska Test were administered verbally rather than in pentomime. As
instructions for the administration of the Hebb-Hoyt Test were not available,
administration procedures were written for this test.

Testing was carried out in the home areas of thevtest administrators
and for the most part during school holidays between July 1952 and October
1952, One hundred and five individuals were tested during this period.

The test administrators worked under considerable difficudty. Aside from
the difficulties involved in getting to these small communities, a place to
administer the tests had to be found, Subjects had to be persuaded to take
the examination, and as the older male individuals were engaged in the
fishery from dawn to dusk it was no easy task to do so. It was due very
largely to the interest and complete cooperation of the clergy in these

comnunities that the test administrators were able to accomplish as much

as they did.
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In addition to giving the tests, the Age, Education, Sex, Occupation,
Father's Occupation, Religion, Siblings, Travel Experience, Training,

Hobbies, Home Environment, Reading end Leisure Activities were recorded.
By "Travel Experience™ was meant the experience of the subject in terms of
trips to larger centers, i.e., "visited St. John's or Halifax" as opposed

to "never left home settlement except for visits to neighbouring places®,

#Training” referred to any special training the subjeet may have had, i.e.,
carpentry, diesel mechanics, navigation, and so on.

Item Analysis and Scoring Procedure

The test deta were analyzed at MeGill University during the academic
session of October 1952 to May 1953 and item analyses and factorial analyses
were done.

An item analysis* of ell items in the test battery was undertaken in
order to select thoselhaving the best discriminatory capacity. The tests
were not scored according to the procedures indicated in the manuals, as it
was obvious that certain items in most of the tests were unsuitable and
would therefore be rejected. A new scoring procedure was developed from
the results of the item analysis in the case of the Object Assembly, Kohs
Blocks, Nebraska Blocks, Hebb Blocks end Picture Arrangement Tests. In
the case of the Porteus Maze, Picture Completion and Vocabulary Tests,
arbitzrary scoring procedures were applied before item analysis.

(a) Object Assembly

The items in the Object Assembly battery were Mannikan, Profile, Hand,

Horse, Face, Auto and Eskimo. Following Wechsler's scoring procedure one

*The technical procedures used in selecting items are not described
here in detail. The conventional procedures of item selection were employed.
In certain instances the procedures had to be adjusted to suit the character-
istics of the material,



point was given for each part fitted correctly. If all pieces were fitted
correctly, a total score of six could be obtained. Thus for each Assembly,
accuracy scores ran from zero to six. The time limits were those given by

Wechsler; 120 seconds each for the Menniken end Eskimo, and 180 seconds

each for the remaining five items,

For item analysis purposes the accuracy scores of zero to six were
divided into seven intervals along the abscissa, The time limits were
divided into 10 intervals along the ordinate and points of zero to nine
assigned as time credit scores. That is, completing the item correctly in
the shortest time interval would give a time score of nine and an accuracy
score of six. Completing the item correctly at "time up" would give a time
score of zero and an accuracy score of six. Completing the item incorrectly
would give points for each part correctly fitted, and the usual time score.
That is, the same time score was given whether the item was done correctly
or not., This procedure was used as it was observed from previous exper-
ience that if the item was assembled in a short time it was nearly always
correct, end if it was assembled incorrectly the time taken was nearly
always the full time limit. Thus few situations were expected where an
accuracy score of one, for example; and a time score of nine, would be
obtained,

This analysis indicated that all items excepting the Menniken and Eskimo,

which were too easy, were discriminatory in terms of both accuracy and time,

Therefore the Eskimo item was dropped and the Mamniken retained for demon~
stration purposes in the proposed final test battery. The remaining five
items were scored as described above. Thus scores of zero to six for

accuracy and of zero to nine for time were obtained, making scores ranging




from zero to 15 possible for each Assembly. Scores on these five items were
obtained for all subjects in this menner and summed for a totel Object
Assembly score. The total possible score weas 75.
(b) Kohs Blocks

This test consisted 6f eight items arranged in order of difficulty.
The time limits for the first four items were 75 seconds, for items five
and six, 150 seconds, snd for seven and eight, 240 seconds. Accuracy was
recorded as either right or wrong. For each subject the time and accuracy
scores were distributed on each item on 15 time intervals along the ordinate,
and in terms of right or wrong on the abscisssa,

These distributions indicated the discriminatory power of each item in
terms of accuracy and time, Designs five, six, seven and sight were re-
jected because of the high percentage of failure, due in nearly all cases
to inebility to complete the item within the time limit., The percentages of
failure on these items were: Item five - 66%, Item six - 78%, Item seven =
74% eand Item eight - 74%., The failure on the items retained was as follows:
Item one -~ 1,9%, Item two - 15%, Item three ~ 14%, and Item four - 47%
Again, failure on these items occurred mostly because of going over the time
limit,

Those subjects passing the items retained were fairly well distributed
over the time intervals in terms of their time scores, and a scoring prow=
cedure was developed on this basis. The time limits for the designs used,
(one, two, three and four) were 75 seconds, and were divided into 15 inter=
vals of five seconds, and one overtime intervel. Scores were assigned to
each time interval, running from one for a design correct but completed at

"time up"”, to a score of 16 on the lowest time interval., Thus the score
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obtained on each of these four designs waes a function of getting the item
correct and the time taken. No score was given for designs indicated as
being completed but incorrect within the time limit, and no score was given
for an incorrect or uncompleted design when the time limit was reached.

The total possible score for the four designs was therefore 64. Total
scores were obtained for each subject in this fashion.

(e) Nebraska Puzzle Blocks

An item analysis using the same 15 time interval procedure as in the
Kohs Blocks was done on the data, Out of the eight items, items four, five,
six and eight were selected as being the most diseriminatory. Item one is a
practice item and is not scored. Items two and three were too easy &and item
seven was too difficult, Items three and seven were therefore dropped and
item two was retained as a second practice item., Because the time limits on
these items chosen were not identical, standard deviations were calculated
for the distribution of time scoress As in the Kohs Blocks the time limits
on each item were divided into one overtime interval end 15 intervals,

Scores ranging from one, for a block correctly assembled at the end of the
time 1limit, to 16 for a block correctly assembled in the lowest time interval,
were obtained in this menner. Incorrect or incomplete assemblies received no
score. A weighting procedure resulting from the calculation of the standard
deviations was applied. As the S.,D.'s of items five, six, and eight were
approximately three times as large as the S.D. of item four, the time score

on item four was multiplied by three. The total possible score was then 96,
48 being the maximum score on item four, and 16 on each of the remaining
items. The total score for each subject on the four test items was then

obtained using this scoring procedure. It can be indicated here that as
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this weighting procedure used with item four resulted only in raising the
total scores of the group without increasing the diserimination to any
extent, it was not applied to items similarly analyzed in the QObject As-
sembly, Kohs Blocks, Hebb~Hoyt Blocks and Picture Arrangement Tests.

(d) Hebb-Hoyt Block Test

Following exactly the same procedure as in (b) and (c) above, items two,
three, four and five were selected out of the total of eight items admin=-
istered. Again, 16 time intervals were used and scores obtained for each
sub ject according to this procedure, The total possible score was thus 64,

(e) Picture Arrangement Test

Each of the six items each of the Wechsler Bellevue Form I and of the
University of Montreal Picture Arrangement Tests, and the seven items in
the Wechsler Bellevue Form II were analyzed according to the procedure oute
lined in the four tests discussed above. The items chosen as being most
diseriminatory arranged in order of difficulty were:

Item three Wechsler Bellevue Form I

Item two i " " II
Item two " n #  II
Item one University of Montreal Test
Item five n n " b
Item three i " " "

The thirteen items re jected had a very high percentage of failure con-
sidered due to unfamiliarity with the material presented,

Using 16 intervals for each item and allocating scores accordingly, a
total possible score of 96 could be obtained on this test. The subject's

performance on these items was scored on this basis and total scores thus

obtaineda
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(f) Arthur Point Porteus Maze

As the scoring system given in the Arthur Point Manual was of a too
complicated nature for the purpose needed at this stage, a scoring system
was developed which simply depended upon the number of mazes passed by
each subject, This system was as follows:

Following the menual, two trials each were allowed for mazes A, Bl,
B2, C1, ¢2, D, E, F, G, H, J, and K, If the first trial on a maze was
correct, the next maze in the test was given. The test was discontinued on
failure of both trials on two successive mazes, For mazes Il and I2, as
directed in the manual, four trials were given.

For scoring purposes one point was given for each maze passed, and if
the maze was correctly traced on the first trial, a eredit of two points
wag given, on the assumption that ability to pass trial one indicated
ability to pass trial two. If the maze was failed on trial one and passed
on trial two, the score would be one point, and failure of both trials
resulted in a zero score for the maze,

This system was applied to all mazes except Il and I2, where scores of
four (passing on the first trial of these mazes), to scores of zero (failing
all four trials), could be obtained.

The total possible score that could be made by this method of scoring
was 32, i.e,, two points for each of the 12 mazes with two trials and four
points for each of the two mazes with four trials.

Total scores were obtained for the subjects by this method and an
answer pattern was constructed. From this it was seen that the maze test
was discriminating well between individuals, although the first six items

appeared to be too easy. However this did not appear to detrasct a great
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deal from the general suitability of the test and all items were retained in
this test.

(g) Picture Completion

The 50 items consisted of 15 each from the Wechsler-Bellevue Form I,
Form II, the University of Montreel Test, and 5 specially made up items.
The items were scored one peoint for a correct and zero for am incorrect
answer, The tstal possible score was therefore 50, Total scores for all
subjects were obtained in this manner,

For purposes of item selection en answer pattern was constructed. The
item difficulty in terms of the proportion passing and the consistency of
the item was calculated. Twenty items were selected on the basis of having
consistency correlations as close as possible to .50, and difficulties
also varying around 50 with a range of .87 to .18,

(h) Vocabulary Test

The 25 Binet end Wechsler words in the vocabulary test were assigned
scores of one point for each word correctly defined and zero for incorrect
definition. An answer pattern was constructed for this data, This pattern
revealed that there was 100% failure on the last four words in the test,
therefore these words were omitted. The total possible score was then 21,
Total scores for all subjects were calculated. For selection of items for
the final test the item difficulty and consistency of each item was ob=
tained as in (g) above. On the basis of this analysis, 11 words were
retained, and nine new ones added,

The item analysis and scoring procedure can be summed up as follows,
Except for the Picture Completion and Vocabulery tests, new scoring proe

cedures were developed as indicated above, The scoring of the Picture




Completion test follows the method used by Wechsler of assigning one point
to each test item passed. The procedure used by Wechsler of giving Vocab=
ulary scores of zero, one half, and one point, depending on the quality of
the definition, i.e., concretistic and functional, and conceptual, was not
used. This scoring procedure was too refined for use with these data as the
majority of definitions in the data were functional, hence, for present
purposes, scores of one point were given for any definition indicating that
the subject knew what the word meent,

The scoring technique developed for the Object Assembly, Block Design,
Nebraska Puzzle, Hebb-Hoyt Block Test, and Picture Arrangement tests was
based on the observation that a very high percentage of feilure occurred in
the harder items of these tests. This failure appeared to be due to non=
completion of the items in the time limit., The distributions of subjects
according to time intervals and the "rightewrong" dichotomy revealed an
extremely high frequency falling in the "time up and wrong" category on
the harder items. On the easier items, most of the subjects were dise
tributed over the "item-completed~correctly™ time interval column, with
much less percentage of failure because of the time limit. Rather than
trying out the harder items with longer time limits, which would increase
the length of the final test battery,; it was decided to use items with a
fairly high percentage of subjects passing them but distributed reasonably
normally over the arbitrery 15 time interval scale. In any event the final
test is intended for ages from 10 years upward, hence easy items had to be
used for the younger age groups.

The premise of scoring the items chosen in this way, then, rests on

the hypothesis that those individuals with the most ability pass the items
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in the shortest time, and accordingly receive highest scores. It was

also presumed that speed of passing the items increases with age. It

was considered that‘these hypotheses would be checked by factorial and
correlation analyses. These analyses are discussed below.

Lastly, the arbitrary scoring procedure used on the Porteus Maze test
was also checked by the factoriel analysis, and will be discussed in that
section, Item analysis of this test has already indicated that the items
possessed good diseriminetory power, except for the first few which are
relatively easy. It was considered thet these easy items add rather than
detract from the value of the test in the present setting, where subdjects
are much more unfamjiliar with mazes than are subjects in urban areas,

This section on item analysis has outlined the method of selection
and scoring of the items taken from the total experimental battery and

used to obtaein the data for the correlation and factorial studies following.

Intercorrelations

As indicated above in the discussion of scoring, the total scores of
all subjects on each subtest were calculated and frequency distributions
were made. These raw scores were then converted into normalized scores on
a 15 point scale and tabulated for each test variable., Dichotomized scores
were tabulated for three further variables, sex, travel, and subject's
occupation or in the case of the subject being a student, father's occup=
ation. Sex was dichotomized as female, one point, male, two points.
Similarly, a score of two points was assigned if the subject had "travelled",
that is, visited or lived in some of the larger centers of Newfoundlend or

the Mainland. A score of one point was given if the subject had never left




- 47 -

his home area, For occupation, & score of two was assigned if the father's
occupation (or where applicable, the subject's own) was other than fishing
or laboring. For exemple, in this category would fall merchant, school
teacher, tradesman, sea captain, ete. A score of one point was assigned

to fishing or laboring occupetions.

FPinally scores for age and education were allocated as age in years,
and education in terms of the grade completed at the time of testing,.

The data thus consisted of normalized scores ranging from one to
fifteen for eight subtests, dichotomized scores for sex, travel and oc=
cupation, and age and educetion scores in terms of years and grades, making
a total of thirteen variables. The data for these variables for the total
group of 105 subjects were sent for statistical analysi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>