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CHAPrER l 

The purpose of this study was to construct and standardize a short 

individuel performance test of intelligence for children and adults 

living in isolated or restricted environments. It had been noted by 

Canadian Army Personnel Selection during World War II that an unusually 

high proportion of individuals from outlying 1'I1ral areas in Canada made 

scores on service tests below the set selection standards. A non-verbal 

section ot the general selection test was used to attempt to discriminate 

between these individuals on the assumption that the non-verbal mate rial 

used was appropriate for assessing the .abilities of individuals from such 

isolated or restricted areas. Individuals selected on the basis of per­

formance on the non-verbal mate rial were thought to be educable. A 

complete report on this projedt does not exist, but the general impres­

sion wes that the project enjoyed sorne degree of success. 

This assessment problem wss further accentuated with the advent of 

Newfoundland into union with Canada in 1949, thus considerably increasing 

the population of individuals living in 1s01ated areas. The Newfoundland 

Departments of Education and Health had feit for some time that I.~.ts 

obta1ned using current verbal group tests on children in coastai villages 

or outports were heavlly skewed towards the lower end of the scale. A 

Federal Mental Health grant was obtained for the purposes of analys1e ot 

the group teet then used by the Department of Education, and, if the test 

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

norms. This analysis and test construction wes 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 la eontinuing. It is con­

sidered useful for group assessment. The need however for an intelligence 

test more appropriate for assessing the abilities of indiv1duals living 

1n 1solated areas was clearly se en. Conceptual, verbal, and numer1cal 

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, and in fishing generally. These 

are the abilities presumed to be overlearned in this area and similar 

abilities are probably overlearned in other isolated areas in Canada 

where logging, mining and farm1ng are the main occupations. The widely 

used verbal group test taps the verbal and numerical abilities, which, 

tram the point of view taken here, are developed to a much greater extent 

in urban areas where their importance in everyday living is stressed in 

pract1cally everything affecting or surrounding the child or adulte 

The purpose of the present study, then, was to develop individually 

admin1stered performance test material which would discriminate adequately 

between indiv1duals reared in restricted type environments, and which. 1t 

was hoped, would be va11d for Newfoundland and other isolated or relat1vely 

isolated rural environments. Such mater1al would be immed1ately useful 

for the assesament in Health, Education and Welfare in Newfoundland and 
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could be used as a selection aid in Vocational Training and Industrial 

Selection in that Province. Such a test would be valuable as an asses­

ament technique for use by the Armed Forces in assessing individuels from 

outlying rural areas in Canada. The mate rial would also be expected ta 

be usetul in assessing the abilities of Indian and Esktma children. 

The present research wes supported by a grant trom the Defense 

Research Board of Canada. Work commenced in 1952. 
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CHAP1'ER II 

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 perfor.mance of these persons on many types ot intelligence 

tests. It should be made olear at this point that no value judgment is 

attaohed to the terms "restrioted" or "isolated." That is, suoh oultures 

beoause they are ditterent trom 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 ditferent from an urban culture, and the effects of this differenoe on 

human ability considered. 

This chapter will deal with the problem in three sections: (1) Effeots 

of Restriction on the I.Q., (2) Tests of Ability in Restricted Environments, 

and (3) Animal Studies ot Environmental Restriction. 

Ettects of Restriotion on the I.Q. 

Many investigators have reported a decline ot I.Q. with age in rest­

r1cted env1ronmenta. A few of the typical studies in this area will serve 

to indicate the general effect of the restricted environment. 

A well known study ia that done by Gordon (1923) cited by Anastasi 

and Foley (1949) on Canal-boat and gypsy children in England. The se 

children received limited education and lived in comparative isolation. 

The average I.Q. tound for the entire group of children was 69~6, ind­

icating that the group was at best borderline in intelligence with a oon­

siderable number defective in varying degrees. The I.Q.. de.clined 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 oids. The correlation between I.Q. 

and age was -.755. Similar resulte 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 t 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 w1th an age decrement similar to that reported by Gordon. 

The mountain èhildren live in "hollows" which, because of poor roads and 

general 1naccessibility, are more or less 1solated for MOst of the year. 

The cultural level of these groups is extremely low. There 1s consider­

able 1nbreeding, and in some communities only two or three surnames are 

tound. 

In both the studies on the canal boat 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 performance . tests. 

Burnett (1951), using current verbal group tests, gathered data on 

Newfoundland children and found that the average I.Q. of children living 

1n three large urban centers was 90.0 wh1le the Mean I.~. of children 

living in "outports", i.e., isolated fish1ng villages, was 80.5. A con­

siderable percentage of both groups were in the defective classification 

w1th 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 ot the total ot 75 in each test were yielding no dis-

crimination. In the otis InteDnediate A, 17 items out ot the total 75 

were tailed by tram 70% to 90% ot the children. These items are seattered 

throughout the test and as the items are arranged 1n order ot d1tt1culty, 

such a range of tailure indicates the unsuitability ot the material. The 

main cause ot tailure was untamiliar1ty with the mater1al and ftif~~nces 

in word mean1ng 1n the Newfoundland culture. An exemple ot the latter may 

be seen in the tollow1ng item: 

"Wh1ch ot the tollowing 1s the smallest: 
tree, branch, twig, 11mb, bud." 

In Newfoundland "bud" means pine cone, which 1s larger than a twig. The 

ta1lure on this item 1n all groups tested was close to 90%. 

Other 1tems which showed poor discrimination were arithmetical prob-

lems, number series, and proverbs. 

The result of this study on Newfoundland children wes the construction 

ot a verbal group test tor Grades tive to eight. ~his test yields more dis-

crimination than other tests not standard1zed on the Newfoundland population 

and 1s in the process ot ba1ng turther retined. However, wh1le a verbal 

test ot th1s type is required tor any large testing program in the sChools, 

the impression 1s that indiv1dually adm1n1stered pertormance tests are more 

valid techniques tor measuring the ab1lit1es ot individuals living in araas 

such as this. Evidence for this impression has been noted by the author 

trom us1ng the Binet (Terman and Merrill, 1937) and Wechsler (1944) tests 

in Newfoundland. The I.Q.'s obtained on the pertormance 1tems 1n these 

tests were generally higher than those obtained trom the verbal sections. 

This, as has been mentioned previously in reterence to the canal boat and 
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aountain children studies, is a common finding in data on intelligence 

meaeurement of isolated groups. 

Numerous etudies on rural children living in less isolated environ­

mente 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, particularly in the verbal material in these 

tests. Poor educational opportunities and a limited general cultural milieu 

handicap the rural 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 

analysis of the standardization sample of the 1937 Stantord-Binet that 

rural children average about 10 I.Q. points lower than urban children during 

the 6-18 year age level, and about 5 I.~. points lower du ring the pre-school 

period, age level 2-5i. These results are typical of other sUrTeys done in 

the United States. 

Similar resulte have been noted from studies on rural and urban European 

children. Kl1neberg (1~3l) reported a striking difference in performance on 

the Pintner-Paterson test for an urban sample of children living in Paris, 

Hamburg and Rome as compared w1 th a rural sample fram France, Germany and 

Italy, with the rural children being considerably 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 

that Intelligence tests which discriminate validly among individuals in urban 
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and wall populated areaa, do not properly asse as the abilities higbly 

developed in rural environmenta. In an attempt to sample such abilities, 

aome investigators have constructed tests of the abilities preswmed to be 

wall developed in these culturea, or have ohosen batteries of tests oon­

sidered suitable tor this purpose. Studies ot this kind have trequently 

been done Dn Indian tribes and primitive peoples. 

Klineberg (1935) reports that du ring an investigation on the Dakota 

Indians, a "beadwork test" was devised and administered to both white end 

Indian girls, all of whom had first been given training in beadwork. The 

Indien girls had greater familiarity with the material, and, as was expected, 

were olearly superior to the whites on the test. Du Bois, (1939) following 

the Goodenough Draw-a-Man Test (Goodenough 1934) prooedure standardized a 

Draw-a-Horse Test on Indian ohildren. Indien ohildren excelled on this 

test as compared with white children. 

Havighurst and Hilkevitch (1944) administered the Arthur Point Per­

formanoe Soale (Arthur 1943) in a shortened form to ohildren of six Indian 

tribes in the plains and South-western part of the United States. The 

battery of tests used were, arrenged in arder of performanoe on them fram 

best ta waret, Porteus Maze, Mare and Foal, Seguin Form Board, Kohs Black 

Design and Knox Cube. The results ot the study indicated that Indian 

ohildren do as well as white children on performance tests of Intelligence. 

It .as felt by these investigators that a performance test of intelligence 

would be more ~uable for eduoational plaoement and guidanoe of Indian 

ohildren than one which contains much verbal material. An interesting 

point in this study was that the Indien chl1dren were superior to white 

children in perfonmance on the Porteus Maze Test and on the Mare and Foal 
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Test. It was presumed that the knowledge of and famillarlty wlth horses ls 

reflected by the Indlen chlldren t s superlor achlevement on the Mare and Foal 

Tests. 

Baldwin, Fillmore, and Hadley (1930) in a study on farro children. 

sim1larly 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 Ficture Complet ion tests. This battery was considered to be more 

suitable for testing rural children than the Stanford-Binet. A decrement 

of age to score was found for both the Stanford-Binet and Performance 

Tests. However for the performance test series, this relation varied among 

the tests according to their discriminatlve capacity at successive ages. 

Havighurst, Gunther and Pratt (1946) also administered the Goodenough 

Draw-a-Man Test to the Indian children of the six tribes mentioned above 

and found that they were definitely superior in performance to white 

children. Sex differences in four tribes were found, the boys being 

superior to the girls. One tribe showed no sex ditferences 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 

sorne 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, boya are encouraged to draw and paint trom 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 trequency ot drawing cannot be taken strictly as the only factor 

involved in the sex ditterences noted on the perfor.mance on this test, as 

in one tribe (Sioux), boys and girls draw human 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 invalid 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 

superiority ot the Indian children over the white children was presumed to 

be due to the closer touch which the Indian children have kept with nature, 

and because they have been stimulated to observe accurately, to organize 

their observations, and to express them aesthetically. It was suggested 

that the white children, particularly urban white children, may have leaa 

chance to develop concepts trom nature and must rely heavily on words and 

books. This hypothesis was borne out by a study on an Indi~ group close 

to the white culture. Ot all ot 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 pertor.mance is atfected by cultural factors, in that 

the abilities they have overlearned appear to be sampled by pertormance 
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type tests. For example, Klineberg (1928) administered the Pintner-Paterson 

test battery to Indian and white children on the Yakima Indian Reservation 

and found no difference between the two groups on total score. The Indian 

children took longer with form boards but made fewer errora than white 

children. Using a language and non-language test with the sarne aubjecta 

Garth and Sm! th (193~) f'ound Indian children testing on the Pintner­

Paterson more nearly equal to the white children then 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.Q. of Indian children on the Arthur Point Test to be considerably 

higher than on the Stanf'ord-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 Educationts 

Psychological Examination (arithmetical section) and the Cattell Culture­

Free Intelligence test. It can be concluded f'rom these studies on Indian 

children that the verbal component in tests of' general intelligence handi­

caps the Indian child. It is aasumed that performance tests are more 

nearly sampling the abilities developed by individuals in these eultures. 

An interesting experiment was done by Porteus (1931) while working 

among the Australian aborigines. To test the remarkable tracking skill of' 

these people, he constructed a test with photographs of footprints. Al­

though the Australians were unf'amiliar with photographs, they did practically 

as well on this test as white high school students in Hawaii. In a recent 

publication Porteus (1950) aiso summarizes ev1dence gathered through the 

use of his Maze test on primitive peopies. 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 oommonly found in native industry. The devel­

opment of suoh abilities appears to be reflected by performance on the Maze 

test; for example, Porteus suggests that the praotice of Australian Bushman 

of scoring their sacred wooden and stone objects with totemic designs may 

have aided them in their performance on the test. The Bushman also has 

developed a high degree ot ability in reading tracks and possesses oonsid­

erable knowledge of the habits of animala. 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 feela that the Maze in testing 

planning oapacity is testing a capacity essential in intelligent behaviour 

and is the kind of test activity which appears to the native as worthwhile. 

Similar test results were found for African Bushmen, tor the natives of Alor 

and for various other groups in the South Pacifie. In this publication, 

Porteus also reports a study on Japanese and Ohinese children in Hawaii. 

The Japanese did better than the Ohinese on performanoe tests, including 

the Maze Test; the Ohinese were superior on the Stanford Binet. Porteus 

suggests that the Japanese possess more man1pulative ability or mschanical 

aptitude, and more ability in the perception of spatial relations. The 

Ohinese were superior in the more literary tests and PorteuB feels that 

they have developed verbal abilit1es rather than mechanical ones. 

Nissen, Maohover and Kinder (1935) in a study of performanoe tests 

given to native Atrican negro children, suggested that the factors deter­

mining cultural growth May have considerable bearing on the functions in­

volved in test performanoe. They pointed out that even more important was 

the effect of cultural set in conditioning the development of tunctions with 

consequent cumulative differentiation. From testing the African children 
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with 13 pertormance tests, they tound that the tests having pictorial and 

symbo1ic materia1 produced the poorest results trom the subjects. On the 

other band tests involv1ng immediate memory and perception and retention ot 

visuo-kinesthetic eues yielded the best results. It was pointed out that 

these results could be interpreted as being due to the result of biological 

difterences in these individuals, 1.e., that their poor pertormance on the 

symbo1ic tests was due to a lack ot capacity in the subjects in this direction. 

Or, where the performance on the tests was good, it could be argued that these 

individuals have no ditterences in b101og1cal capacity trom other groups. 

However, the authors ot th1s study noted that when the results ot the dit-

terent tests were compare d, as the content and activ1t1es invo1ved corres-

ponded more to specia11zed experienoe in a c1v11ized env1ronment, greater 

d1tticulty was experienced by the subjeots. And as the content of eaoh test 

corresponded more nearly to "the common matrix ot universa1 experience", lesa 

d1fticulty was experienced by the subjects. The authors concluded that "W1th-

out imply1ng that the elements ot nat1ve capacity underlying any ot the tests 

have rece1ved optimal deve10pmental stimulation in our subjects, we May 

theretore suggest that ln general the higher the Median score achieved on a 

test and the greater the variability ot the scores, the iess have the cap-

acit1es under1ylng that test been restricted by the absenoe, in the env1ronment 

ot our subjects, ot the teatures presented in the environment ot the standard-

1zation groups". 

The ab ove survey does not pretend to review the extremely large number ot 

studies on human 1ntelligence in terms ot cultural or racial d1tterences. It 

seems reasonabie to conciude that existing tests are attected by such taotors - , 
and that the need ls tor turther attempts to descrlbe and assess human abillties 

in terms ot over-learning and the demands ot the envlronment. 
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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 abilitiee. 

Interpretation 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 Hymovitch (1952) blinded groups of rats in early life 

or at maturity and reared them in either a free environment or in nODmal cages. 

Results on a elosed-field test at maturity decisively indicated that the free­

environment group were superior to the nor.mal-cage rats. In his second stuqy, 

he found that 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 one group of 

rats was given free-environment experience during early life and restrieted 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 trom these experiments that "The difterential opportunity 

presented the various groups for peroeptual learning was responsible for the 

results. The effects appear to be relatively permanent and possibly ir­

reversible". Poor results on sueh tests as Picture Arrangement, Arithmetic, 

Picture Completion and other verbal conceptual material noted in human studies 

of isolated and restricted environments May de pend upon a similar deprivation 

in learning and experience. Hebb (1949) has pointed out that it seems likely 

that the early part of an individual'e lite is ot great importance in determ-

1ning his later learning and psychologieal 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 exper1ence May have the same 

general effect on humans and at least May account in part for failure 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 se ven to ten 

months showed that, compared with 13 litter-matee raised as pets, the re­

stricted subjects proved inferior on tests of delayed reaction and problem 

solving. It wae concluded that the restriction of early perceptual experience 

had a definite and fairly per.manent retarding effect on dog intelligence. 

These studies indicate the types and 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 soma abilities might be overlearned 

while othere remain undeveloped. This hypothesie will be discussed in terme 

of certain observations made by the writer on isolated communities in New­

foundland. 
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CHAP.rER III 

THEORETICAL Al?PROACH 

The above historical discussion outlines a tew representative studies 

done on human intelligence in restricted environments and mentions some 

animal research on the eftects of isolation or restriction. 

It is not the purpose ot this study to develop the ory. Rather, the 

intention, as expressed in the purpose is to try out various pertormance 

tests in the Newtoundland area and to subject the results to statistical 

analysis in order to discover whether such material is suitable and valid 

for assesament tor use in that area. This section includes a description 

ot the isolated or restricted environment tound along the Newtoundland 

coastline, and a brief discussion ot a theoretical approach regarding the 

abilities developed by the people living in this area. 

Isolation in the Newtoundland Out port 

Newfoundland has approximately two-thirds of its population vcattered 

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 ~~ the tour to six winter months of each 

year. The helicopter and airerait are, ot course, modern innovations which 

are available in an emergency only. 

The population of these settlements runs trom 100 to 500. The inhab­

itants are nearly all descended trom people ot English, Irish and Scottish 

nationality who sett1ed in Newfoundland in the 17oo's. The major occupations 

are tishlng, 1umbering and minlng. The tishermen work wlth sma11 motor boats 

whlch they general1y bui1d themse1ves. This ski11 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 abilities. Besides building boats, the men erect their own houses. 

Some of the se people become highly skilled carpenters and while they May have 

litt le 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 fram tbeir home communitie8, except for visit8 to neighbouring 

villages. There i8, in fact, nothing in the village except houses, a store, 

church and small school. Not very long ago money wes little used; rather a 

merchant supplied the fishermen in return for his catch represented in quintals 

of salt dried cod. Further, 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 difference in school attendances. 

Even so, with small, one-roomed schools and with only poorly trained teachers 

available for Many small places, it is untortunately true that educational 

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 said that local news, personal 

messages, and western music make up the listening programs, and 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 



- 18 -

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 logg1ng in the winter. and that environmental and educational stim­

ulation as experieneed in large urban areas 1s limited. 

Before leaving the communities in question. a few turther points should 

be made. First. an important difference between the settlements described 

above. and isolated towns on the Mainland of Canada, 1s that the people in 

the Newfoundland communities are descended from people who settled there a 

hundred or more years ago, wh11e on the Mainland new small settlements are 

created by people moving into an area for far.ming, mining, logging and so on. 

This again underlines the isolation factor in Newtoundland. A second point 

is that for years many of the Newfoundlanders who seemingly possessed more 

initiative and perhaps more ability, left their homes to move to the Canadian 

Mainland, the United States, or to larger Newtoundland centres. Finally, it 

should be noted that, because of poor economic cireumstances and lack of 

medical and dental faciiities, the people under discussion suffered more than 

normally from malnutrition, tUberculosis, and other diseases. 

Theoreticai Approach 

The probiem of assessing the abiiities of people living in isolation was 

attacked by presenting various types of standard performance material to them 

in order to determine the appropriateness of such material in this setting. 

It should be pointed out that this approach d1ffers from that taken by sorne 

investigators who feit that in order to assess basic intelligence in differing 

areas, a "culture free" test was needed. Such a test wouid presumably be 
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"fair" to all sections of the population. For exemple, Cattell (1940) has 

developed "Culture Free" tests which are supposed to be suitable in any 

culture. The assumption is that there is no difference in "intelligence" 

in cultural or racial groups. As Turnbull (1951) has pointed out, this 

hypothesis that there is no ditference 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 original 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 a verbal test for Newfoundland school children has 

been described in the historical section above. Large numbers 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 and 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 quite unsuitable for 

assessing adolescents and adults. In many of these communities, the majority 

of the children leave school at age fourteen, and tram there on are engaged 

in occupations demanding little practice ot the verbal and numerical learning 

they acquired in school. Rather it seems that while at school and of course 

trom school-leaving time onward, the boys are much more interested r j";: ., .. , 

~ ... -:';: ... .;.:4.~..:-," .• "'';'';;'~'''_~ in seamanship and tishing skllls, boat building, 

carpentry and the l1ke. It was felt that verbal tests applied to these 
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individuals were not assessing the abilities they possessed, and this impres­

sion was oonfir.med by experience with the Wechsler-Bellevue Scale (Wechsler 

1944) in the clinical setting. Three out of the five subtests of the Per­

formance part of the Weohsler-Bellevue scale appeared discriminatory and 

suitable. The other two performance subtests and ail 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 lndividuals 11ving in remote 

parts of Newfoundland and other parts of Canada pointed up the general 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 

glven culture as placing demands upon its members, and these demands to a 

great extent deter.mlne what the individual learns, and how, and at what age. 

Thls point of view appears to provide a theoretical framework for the present 

problem of attempting to develop a discriminatory test for restricted 

envi ronment s. 

In discussing the term "ability", Ferguson defines it operationally 

"in te~s of the performance of an individual in a specifie situation". 

This ls in accordance with Thurstone's (1947) statement that "an abl1ity ia 

a trait which is defined by what an individual can do", and that "there are 

as many abilities as there are enumerable things that 1ndividuals can do". 
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In th1s respect, the technique of factor1al analysis has been used to attempt 

to arrive at a parsimon1ous description ot man's abilities. 

Relat1ng learning to the development of abi11t1es, Ferguson conaider. ~ -

that learn1ng retera generally to changes with repetition in the ability to 

do a specifie 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 he considered which are not invariant with respect to repetition or its 

cessation". 

He calls attention to the fa ct that some of the things w.hich individuels 

do appear to show little change and rema1n at a constant level whether 

affected by repetition or note Other things may show a marked improvement 

w1th repetition or a marked 1mpa1r.ment with d1suse. Ferguson finds evidence 

for this in typical learning curves where in Most cases a level of per­

formance 1s obtained beyond wh1ch no amount of repetition will cause 1mprove­

ment, and turther, lengthy periods of time May elapse without practice or 

repetition and yet no gross impa1rment May be observed on testing the 

subject. He considers that this 18 part1cularly true in learning sit­

uat10ns requir1ng mu ch overlearning but is generally true to sorne degree ot 

all learning. The subject appears to have reached a crude limit beyond wh1ch 

no systemat1c improvement 1s observed. In some cases however, a plateau in 

learning has been noted where 1mprovement follows a level per10d of learn1ng. 

Citing Thurstone's classification ot mental ab1lities, Ferguson goes 

on to point out that in the adult, ind1vidual ab11ities are usuelly con­

sidered as being fa1rly stable over long periods of time, i.e., spatial 
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ability, reasoning ability are taken to be stable attributes of the behaviour 

ot the individual. Ferguson considers that 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 analogy type problems. 

A hypothesis regarding learning and development of abilities is torm­

ulated by Ferguson. He states "The hypothesis is that in the adult subject 

the more or less stable or permanent attributes ot behaviour, which we 

ordinarily speak ot as abilities, and are detined in terms of performance 

on psychological tests, have reference to performance at either a crude 

limit or a cultural plateau in learning". He regards all attributes in 

Thurstone's classification as being abilities reaching such limits, as well 

as those tactors presumed to make up intelligence. 

With reterence to the increase ot human abilities with age, Ferguson 

points out that "intelligence as defined by such tests as the Stantord­

Binet increases until about age 17 at which time a limit of performance 1s 

reached. Children in urban cultures are exposed to an environment demand1ng 

the rep1d leerning of many things. They proceed through the school system 

as rapidly as their abi11tias et any stage will ellow, and Ferguson's view 

1s th et some ot the abilities measured by psychologists are certainly for 

Many ch1ldren indices of performance et a crude limit ot learning tor the 

age in quest1on. Referring to restricted or isoleted environments, Ferguson 

balieves the child may tunction well below the limit of his potentialit1es 

at varying ages, and in consequence a permanent impair.ment at the adult 

stage may result. He concludes that it seems cleer that ehildren reared in 
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cultures which demand ditterent types ot learning at ditterent ages will 

develop ditterent patterns of ability. 

The usetulness ot this type ot theoretical approach 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 ot the particular 

culture, and this will be particularly true ot those abilities developed or 

over-learned to their limit ot learning. Abilities overlearned in one 

culture may not be developed in another. Thus individuals in atypical 

environments may show interior pertormance on tests standardized in large 

urban areas. Tests developed tor use in the major urban areas of Canada 

and the United States, and standardized on corresponding populations, May 

be sampling abilities developed by the demands ot that type ot urban culture. 

Individuels living in areas demanding the overlearning ot skills and abilities 

ditterent trom those overlearned in heavily populated urban areas may then 

appear as interior on tests developed in the urban areas. They w11l have 

overlearned their own patterns ot abilities. 

In such urban cultures an example ot an overlearned ability is number 

ability. Most individuals have had considerable practice over a long period 

ot time in using ord1nary arithmetical operations involving addition and 

subtraction. A crude plateau or limit of learning has been reached by Many 

individuals in number ability and it is probable that turther practice in 

arithmetical procedures such as adding and subtraction would not cause much 

improvement. Individual ditferences in number ability are then probably 

due to individual ditferences in the limit or plateau reached. 

These considerations sugsest that d1tferences in cultural groups may 

be thought of in terms of specifie learned abilities. In these terms no 
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group cao 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 universally more valuable thao 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 fairly highly correlated with sorne such measure of 

success in our culture as school achievement. The test is then regarded 

as being a gopd measure of intelligence. The correlation of age and score 

presents the seme principle. If the scores on a 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 particular 

culture, and because the test. are usually constructed and 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 araas. Verbal and numerical skills are recognized as 

being basic for success in our culture, theretore most tests sample these 

abilities to the exclusion of others apparently not so significant. In 

other cultural groups, however, different abilities may be developed. 

The above theoretical approach in terms of overlearning of abilities 

is considered to apply 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 discrimination in 

the isolated setting, a theoretical tramework ls 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 conoerned with trying out various types of 

performance test material, and by item analysis and factorial analysis 

demonstrating that either none of the material is discriminatory, or that 

Bome of the material is discriminatory and refleoting the abilities pro­

duced in this environment. 

That 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 experienee is concerned. First, there 8eems 

to be general acceptance of the view that there is high development of 

seamanship in Newfoundlanders. This ability wes 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 0.0 

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 writerts 

experience that these individuals do very poorly on verbal and arithmetic 

tests, yet it would certainly 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 harvest for a livelihood. 

It has been mentioned earlier that the writerts observation over a period 

of two years of testing in a clinioal setting was that performance material 

8uch as the Object Assembly and Block Design of the Wechsler scale gave the 

best discrimination and seemed the MOSt appropriate measure of the "intel­

ligence" of individuals living in this isolated environment. This is not 
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surprie1ng, as it 1s generally cons1dered that these test 1tems assess v1sual­

motor coordination, mechanical ab1l1ty and the l1ke. Theretore, 1t 1e pre­

sumed that, it a large battery ot th1s type ot mater1al were tried out, 

certain items would be tound which would adequately sample the abilities 

produced by the demands ot the environment and would retlect the development 

ot these abilities with age. Such items could then be used as a test pre­

sumed to be a more valid measuring instrument for individuals in such environ­

mente than standard verbal type tests. On this hypothesis, a battery ot 

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

seotion. 
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CHAPrER IV 

This section will contain the procedure carried out in setting up and 

trying out the exper~ental battery of tests, the statistical analysis ot 

these data, the development of the final test battery and its standard-

1zation. This method will be presented under the following headings: (1) 

Selection and Description of Tests, (2) Test Administration, (3) Item 

Analysis and Scoring Procedure, (4) Intercorrelations, (5) Factorial 

Analysis, (6) Sex Differences, (7) Selection ot Final Test Battery, (8) 

Administration of Final Test Battery, and (9) Scoring and Standardization 

of Final Test Battery. 

Selection and Description ot Tests 

The tests selected for trial in the experimental battery administered 

to children and adolescents in isolated parts ot Newfoundland were all 

performance type with the exception of one, a Vocabulary test. 

The test items were drawn trom the fOllowing sources: 

Cl) Objective Assembly 

Test Item Source 

Mannikan _____________________ M_____ Wechsler-Bellevue Form l 

Profile ----------------------------
Il " " " 

Rand ------------------------------- " " " " 
Horse ~-~--------------------------- Wechsler-Bellevue Forro II 

(Wechsler 1946) 

Face ------------------------------- " " " 
Automobile ------------------------- " " " " 
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Test Item 

Eskimo ------------------------------ Epreuve Individuelle 
D'Intelligence Generale 

(2) Block Designs 

De L'Institut De Psychol­
ogie, Universite De Montreal 
(Barbeau and Pinard 1951) 

8 Test Items ------------------------ Epreuve Individuelle 
D'Intelligence Generale 

(3) Puzzle Blocks 

8 Test Items ------------------------ Nebraska Test ot Learning 
Aptitude tor Young Deat 
Children (Hiskey 1941) 

(4) Hebb-Hoyt Block Design 

8 Test Items ------------------------ Hebb-Hoyt Test, McGill 
University (Hoyt ) 

(5) Picture Complet ion 

15 Items ---------------------------- Wechsler-Bellevue Form l 

15 Items ---------------------------- Wechsler-Bellevue Form II 

15 Items ---------------------------- Epreuve Individuelle 
D'Intelligence Generale 

5 Items ---------------------------- Taken trom various sources 

( 6) Picture Arrangement 

6 Test Items ----------------------- Wechsler-Bellevue Form l 

7 Test Items ----------------------- Wechsler-Bellevue Form II 

6 Test Items ----------------------- Epreuve Individuelle 
D'Intelligence Generale 

(7) Porteus Mazes 

14 Test Mazes ----------------------- A Point Scale or Performance 
Tests Revised Form II 
(Arthur 1947) 

(8) Vocabulary 

25 Test Words ----------------------- drawn fram Wechsler-aellevue 
Form l and fram the Revised 
Stenford-Binet Scales 
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For a brief r~tionale 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 AssemblY 

The seven items included under this title consist of figure formboards. 

The Mannikan and Eskimo oonsist of body parts to be assembled and the Faoe 

and Profile consist of parts of the human head to be fitted together. The 

Rand, Horse, and Automobile are similarly to be assembled. Liberal time 

allowances of three minutes per item are given. 

Weohsler regards this test as having partioular value in indlcating 

one's mode of perception, the degree to wbioh trial and error methods are 

utilized, and the manner in whloh one reaots to mistakes. Re feels that 

the test gets at some sort of creatlve ability, the subjeotts ability to 

deal with the part-whole relationshlp, mechanical and artistio ability. and 

the abllity to work toward an unknown goal. He finds that the Objeot 

Assembly oorrelates best, in the Wechsler-Bellevue test battery, with the 

Block Design test, while it shows the smallest oorrelation with a11 the 

other tests taken individua11y or cOlleotively. 

Rapaport regards the Object Assembly subtest as a test of visual-

motor coordination. He believes that struotural visual organization, in 

terms of conoept formation, visual antioipation, attention and concentration, 

plays an extremely important role in tbis test. He feels that the motor 

action is guided by the existing visual organlzatlon, giving olues and 

opportunitles for the restructuring of visual organizatlon by bringing 

pleces into relationships oonduslve to "closure" or recognition of a 

familiar pattern. 



- 30 -

On the basis of the se observations and on the writer's experience of 

the good discriminatory performance on this type of test made by individuals 

in the Newfoundland area, the seven Object Assembly items were considered 

suitable for use as part of the axperimental battery. 

(b) Block Design 

The Block Design test used here was taken trom 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 juxtaposed so as 

to form a given design, the next two items consist of nine blocks each and 

the la st two items consist of 16 blocks each. The blocks are similar to 

those used in the Kohts Block Test, each having a blue, a white, a yellow, 

a red, a red/white and a blue/yellow side. Only the rad, 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 ttme allowances are 

given. 

This test was originated by Koh and is part of the Wechsler-Bellevue 

test battery. Wechsler reports that 1t turns out to be his best single 

performanoe item. It oorrelates well with total score and individual test 

items and seemingly measures very much the sarne sort of thing as verbal 

tests su ch as Comprehension, Information and Vocabulary. Wechsler suggests 

that the reproduotion of design appears to involve bath synthetic and 

analytic 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 ot synthesizing 

ability or a loss of the abstract approach. 
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Remarks quoted by Wechsler indicate that examiners have tound that 

artists and artisans do much better on the test than others, and that 

occupation perceptib~ intluences this test and the Object Assembly. 

Rapaport stresses the reproductive role ot visual-motor coordination in 

the Block design test. He teels that good coordination provides the maximum 

likelihood tor 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 ot 

concept tormation implied in the visual organization of the designs. 

This test was considered appropriate tor inclusion in the experimental 

battery tor the sarne reasons as stated above tor Object Assembly. 

{c} Puzzle Blocks 

This test consists ot one solid colored block, (two opposite sides ot 

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 a demon­

stration, the remaining seven are test items. The subject must put the 

pieces ot each test block together so as to assemble blocks like the uncut 

solid one. The color is chietly tor the purpose ot making the blocks 

attractive and to give added cues as to where the parts belong. Liberal 

time limite are given. 

The manual for the Nebraska Test ot Learning Aptitude tor Young Deat 

Ohildren does not give a rationale for the items in the test. However, the 

author ot the test (Hiskey 1941) states that all of the items used {in­

cluding the Puzzle Blocks} "yield high correlations with acceptable criteria 

ot intelligence on learning ability", and show a high discriminative 

capacity. The rationale ot this test is presumed to be similar to that , , 
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for Object Assembly and Block Design, that i6, concerned with visual-motor 

coordination. This test wes ohosen as part of the experimental 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 i6 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 for.mation as in Block Design and Object 

Assembly. Being of the sarne general type of performance tests as these it 

wes included in the experimental battery. 

{e} Picture Completion 

This test, similar to the "Mutilated Pictures" of the Binet Scale, 

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 individual te pertorm this test depends in a large measure 

upon his familiar1ty with the object with which he is presented. OUt of 

the 50 items, therefore, it wes reasonable to expect that sorne would be 

found to possess good discrimination. 

Wechsler feels that in a broad way, the test measures the ability of 

the individual to differentiate essential from unessential details. He 

finds that while it is relatively inadequate in discriminating between 

higher levels of intelligence, it possessed very good discriminatory power 

at the intermediate levels. He finds that it ts particularly effective in 
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picking out mental defectlves. In terms of the present experimental battery 

the test correlates best with Block Design. 

Rapaport states that the function underlying achievement on Picture 

Complet ion 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. 

(t) Picture Arrangement 

This test consists of a series of pictures, which when arranged in the 

correct order, tell a story. The pictures are presented to the subject in 

a disarranged order and he is asked to put them together in the right order 

so that they make 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 a 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 sui table. This test has 

soma 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. Wechs1er also teels that the 

understanding of the human or practical situations invo1ved in the test 

corresponds close1y 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 eommunities. The point, however, ia that 

individuals who do fairly well on the test rarely turn out to be mental 

defectives. 

In terma of correlation with other tests in the experimental battery, 

Wechsler finds best correlation w1th Picture Complet ion and lowest cor­

relation with Object Aasembly. 

Turning to Rapaportts rationale of the Picture Arrangement test, it 1s 

noted that he assumes that it is a test of "planning ability" and "anti­

cipation". He feela that this planning ability 1s related to the Einstel­

lung of the Gestalt School, i.e., attitude or set, and is thus partly a 

function of emotional adjustment and purely a function of the width of 

experience at the disposal of the individual. He considers also that the 

ability tapped by Picture Arrangement ia related to attention and judgement. 

Some sort of test of planning and anticipation would be valuable in a 

teat battery for use in isolated environments. Although the writer had 

previously found the test to be of limited value 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 Porteua Maze items as modified by Arthur (1947). 

The Mazes inorease 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 1s the 

essential qua11ty that this test is des1gned to meaaure. Berry and Porteue 

(1920) feel that the Porteua tests measure capac1ties of "prudence, fore­

thought, planning, oapacity, ab111ty to improve with pract1oe, and adaptability 



- 35 w 

to a new situation". They find that "deficiencies in these respects, even 

more than in intellectual attainments, distinguish high-grade defectives from 

normal childrenj 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 mu ch 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 regard 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 !und of information, of the 

general range of his ideas, and of his learning ability. Moreover, the test 

gives information as to the quality and character of a person's thought pro­

cesses through the analyses of his definitions. Wechsler also 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 Inefriciency and deterioratlon and feels that it 

has a highly stable nature. He states that vocabulary is "primarily depandant 

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 cultural 
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opportunities. The Vocabulary test is obviously unfair for illiterates. 

This point ia of the greatest importance in developing a 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 trom isolated communities, usually because of 

complete untamiliarity with the word to be defined. The limited verbal 

learning of many of these individuals, and the fact that much of their 

vocabulary is specifie to life and work in Newfoundland Outports May make 

a vocabulary test of questionable value. 

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

criminatory items would be found. The Binet and Wechsler words were used 

as they can be presumed to be basic words in the English vocabulary. 

Test Administration 

The battery of tests chosen, as outlined above, was assembled and two 

individuals trained in their administration. Both of these persons had 

University degrees in Education, and both had been engaged in teaching in 

Newfoundland. Beth were native Newfoundlanders, and had an intimate 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 and Nervous Diseases, St. JOhn's, Newfoundland. 

Ohildren 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 auch here that the only communication 

is by boat during the summer. The main occupation of the people living in 

this are a is fishing. The bulk of the population live in small villages 
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and in two or three fair eized 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 adm1nistered verbally rather than in pantomime. As 

instructions for the administration of the Hebb-Hoyt Test were not available, 

administration procedures were written for thls test. 

Testing was carried out in the home areas of the test administrators 

and for the most part durlng school holidays between July 1962 and October 

1962. One hundred and five individuals were tested during this periode 

The test administrators worked under considerable difficu~ty. Aside fram 

the difficulties involved in getting to these small communities, a place to 

adm1nister 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 trom 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 

communities 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 and 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 subject may have had, i.e., 

carpentry, diesel mechanics, navigation, and so on. 

Item Analysis and Scoring Procedure 

The test data were analyzed at McGill University during the academic 

session of October 1952 to May 1953 and item analyses and facto rial analyses 

were done. 

An item analysis* of all items in the test battery was undertaken in 

order to select those having the best discr1m1natory capacity. The tests 

were not scored according to the procedures indicated in the manuals, as 1t 

was obvious that certain items in MOst of the test. were unsuitable and 

would therefore be rejected. A new seo ring procedure was developed fram 

the results of the item analysis in the case of the Object Assembly, Kohs 

Blocks, Nebraska Blocks, Rebb Blocks and Picture Arrangement Tests. In 

the case of the Porteus Maze, Picture Complet10n and Vocabulary Tests, 

arbit2ary scoring procedures were app11ed before item analysis. 

(a) Object Assembly 

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

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 Materiel. 
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point was given for each part f1tted correctly. If all pieces were fitted 

correctly, a total score of six could be obta1ned. Thus for each Assembly, 

accuracy scores ran from zero to six. The time limits were thos8 given by 

Wechs1erj 120 seconds each for the Mannikan and 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, campleting the item correctly in 

the shortest time interval would glve a time score of nine and an accuracy 

score of six. Completing the item correctly at "time up" would give a t1me 

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 tlme score was given whether the item was done correctly 

or note This procedure .as used as lt was observed fram previous exper­

lence that if the item was assembled in a short time it was nearly always 

correct, and if it was assembled lncorrectly the time taken was nearly 

always the full time limite Thus few situations were expected where an 

accuracy score of one, for example; and a time score of nine, would be 

obtained. 

This analysis 1ndicated that all items except1ng the Mannikan and Eskimo, 

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

Therefore the Eskimo item was dropped and the Mannikan retained for demon­

stration purposes in the proposed final test battery. The remainlng 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 
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trom zero to 15 possible for each Assembly. Scores on these five items were 

obtained for all subjects in this manner and summed for a total Object 

Assembly score. The total possible score was 75. 

(b) Kohe Blocks 

This test consisted ~f ei~t items arranged in order of difficulty. 

The time limits for the first four items were 75 seconds, for items five 

and six, 150 seconds, and 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 abscissa. 

These distributions indicated the discriminatory power of each item in 

terms of accuracy and time. Designs five, six, se ven and eight were re­

jected because of the high percentage of failure, due in nearly all cases 

to inability to complete the item within the time limite The percentages ot 

failure on these items were: Item five - 66%, Item six - 78%, Item seven -

74% and 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 ot going over the time 

limite 

Those subjects passing the items retained were fairly well distributed 

over the time intervals in terms of their time scores, and a scoring pro­

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 interval. Scores were assigned to 

each time interval, running trom 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 wes a tunction of getting the item 

correct and the time taken. No score wes 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 t~e limit was reached. 

The total possible score for the four designs wes theretore 64. Total 

scores were obtained tor each subject in this tashion. 

(c) Nebraska Puzzle Blocks 

An item analysis using the seme 15 time interval procedure as in the 

Kohs Blocks was done on the data. Out ot the eight items, items tour, tive, 

six and eight were selected as being the most discrim1natory. Item one is a 

practice item and is not scored. Items two and three were too easy and item 

seven was too difticult. Items three and seven were theretore 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 

tor the distribution ot time scores. As in the Kohs Blocks the time limits 

on each item were divided into one overtime interval and 15 intervals. 

Scores ranging tram one, for a block correctly assembled at the end ot the 

time limit, to 16 tor a block correctly assembled in the lowest time interval, 

were obtained in this manner. Incorrect or incomplete assemblies received no 

score. A weighting procedure resulting from the calculation ot the standard 

deviations was applied. As the S.D.'s ot items tive, six, and eight were 

approximately three times as large as the S.D. ot item tour, the time score 

on item tour was multiplied by three. The total possible score wes then 96, 

48 being the maximum score on item tour, and 16 on each of the remaining 

items. The total score for each subject on the tour 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 discrimination ta any 

extent, it was not applied ta items similarly analyzed in the Object As-

sembly, Kohs Blacks, Hebb-Hoyt Blacks and Picture Arrangement Tests. 

(d) Hebb-Hoyt Black 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. Aga in, 16 time intervals were used and scores obtained for each 

subject according ta this procedure. The total possible score was thus 64. 

(e) Picture Arrangement Test 

Rach of the six items each of the Wechsler Bellevue Form l and of the 

University ot Montreal Picture Arrangement Tests, and the seven items in 

the Wechsler Bellevue Form II were analyzed according ta the procedure out .. 

lined in the four tests discussed above. The items chosen as being most 

d1scriminatory arranged in arder of difficulty were: 

Item three Wechsler Bellevue Form l 
Item two " " " II 
Item two " " " II 
Item one University of Montreal Test 
Item riTe " " " " Item three " " " " 

The thirteen items rejected had a very high percentage of failure con-

sidered due ta unfamiliarity with the mater1al presented. 

Using 16 intervals for each item and a110cating scores accordingly, a 

total possible score of 96 could be obtained on this test. The subjectts 

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

obtained. 
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(f) Arthur Point Porteus Maze 

As the scoring system gi ven 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 s.ystem was as follows: 

Following the manual, two trials each were allowed for mazes A, Bl, 

B2, Cl, 02, D, E, F, G, H, J, and K. If the first trial on a maze was 

correct, the next maze in the test wes given. The test was discontinued on 

failure of both trials on two successive mazes. For mazes Il and 12, as 

directed in the manual, four trials were given. 

For scoring purposes one point wes given for each maze passed, and if 

the maze was correctly traced on the first trial, a credit of two points 

was 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 12, 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 WB.S seen that the maze test 

was discr1minating well between individuals, although the first six items 

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

this test. 

(g) P1cture Completion 

The 50 items consisted ot 15 each trom the Wechsle~Bellevue Form l, 

Form II, the University ot Montreal Test, and 5 specially made up items. 

The items were scored one point tor a correct and zero tor an incorrect 

answer. The total possible score was theretore 50. Total scores tor all 

subjects were obtained in this manner. 

For purposes ot item selection en answer pattern was constructed. The 

item ditticulty in terms ot the proportion passing and the consistency ot 

the item was calculated. Twenty items were selected on the basis ot having 

consistency correlations as close as possible to .50, and ditticulties 

also varying around .50 with a range ot .87 to .18. 

(h) Vocabulary Test 

The 25 Binet and Wechsler words in the vocabulary test were assigned 

scores ot one point tor each word correctly detined and zero tor incorrect 

detinition. An answer pattern was constructed tor this data. This pattern 

revealed that there wes 100% tailure on the last tour words in the test, 

theretore these words were omitted. The total possible score was then 21. 

Total scores tor all subjects were calculated. For selection ot items tor 

the tinal test the item ditticulty and consistency ot 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 Vocabulary tests, new scoring pro­

cedures were developed as indicated above. The scoring of the Picture 
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Complet ion 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 definltion, i.e., concretistlc 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 tunctional, hence, for present 

purposes, scores of one point were given for any definition indicating that 

the subject knew what the word meant. 

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 failure occurred in 

the harder items of these tests. This failure appeared to be due to non­

completlon of the items in the time limite The distributions of subjects 

according to tim.e intervals and the "right-wrong" 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 dis­

tributed over the "item-completed-correctly" ttme interval column, with 

much less percentage of failure because of the time limite Rather than 

trylng 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 arbitrary 15 time interval scale. In any event the final 

test is intended for ages fram 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 shorte8t time, and accordingly receive highest scores. It was 

a180 presumed that speedof 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 arb1trary "scoring procedure used on the Porteus Maze test 

was also checked by the factorial analysis, and will be discussed in that 

section. Item analysis of this test has already 1ndicated that the items 

possessed good discr1minatory power, except tor the tirst few which are 

relat1vely ea8y. It was considered that these easy items add rather than 

detract trom the value of the test in the present setting, where subjects 

are much more unfamiliar with Mazes than are subjects in urban areas. 

This section on item analysis has outlined the metbod of selection 

and scoring of the items taken from the total experimental battery and 

used to obtain the data for the correlation and facto rial 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. Theae raw scores were then converted into normallzed 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 Newfoundland or 

the Mainland. A score ot one pOint was given if the subject had never left 
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his home area. For occupation, a score of two was assigned if the father's 

occupation (or where applicable, the subjectts own) wes other than fishing 

or laboring. For example, in this category would fall merchant, school 

teacher, tradesman, sea captain, etc. A score of one point was assigned 

to fishing or labo ring occupations. 

Finally 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 sax, 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 analysis to the Department 

of Educational Research, the Ontario College of Education, Toronto. Inter­

correlations for all variables were obtained and indicate generally high 

relationships between the subtests, (see Table I). First, it is observed 

that the intercorrelations for all of the subtests range fram .321 to .712. 

Indeed, the correlations between the Wechsler-Bellevue subtests, i.e., 

the Block Design, Object Assembly, Picture Arrangement and Picture Completion, 

are higher for this semple than those reported by Wechsler (.155-.566). 

These results suggest that the abilities measured by these subtests are 

more homogeneous in an isolated outport population than in an urban one. 

This May be the result of a rather exclusive concentration of learning on 

certain perfor.mance abilities in outport individuals, which would be con­

sistent with the overlearning hypothesis presented earlier. 

Second, the criterion that the abilities developed should correlate 

with age appears to be met fairly wall by these tests with the exception 
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TABLE l 

INTERCORRELATIONS 

'(N-105, ages 10-20) 

Educ- Porteus Vocab- Picture Kohs Nebraska Sex Age atiori Maae ulary Comp1etion Hebb ... Hoyt Object Picture Occupation B10cks Blocks Blocks Assembly Arrangement 

Age .... 007 

Education -.042 .764 

Porteus Maze .233 .279 ~72 

Vocabulary . :~!92 .422 .616 .621 

Picture Comp1etion .273 .315 .476 .576 .629 

Kohs B10cks .176 .238 .497 .542 .542 .665 

Nebraska B10cks .071 .393 .393 .321 .387 .342 
.418 

Hebb-Hoyt B10cks .453 .173 .224 .363 .336 .522 
0555 .353 

Object Assemb1y .230 .295 .~.50 .491 .537 .712 
.656 .484 .627 

Picture Arrangement .077 .155 .379 .488 .454 .627 
.620 .376 .395 .616 

Occupation ~.085 .117 .245 .247 .260 .180 
.298 .233 .091 .211 .425 

-.047 .180 .186 .219 .343 .234 
Trave1 .320 .278 .207 .188 .299 .262 
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of the Hebb-Hoyt test and the Picture Arrangement test, these having the 

lowest correlation with age. Except for these, all of the other subtests 

correlate significantly different from zero with age. Education 1s sim­

ilarly correlated with the performance tests. 

A number of tests correlate fairly highly with sax, in particular the 

Porteus Maze, P1cture Completion, Object Assambly and the Hebb-Hoyt tests. 

The last mentioned test especially appears to have a high component assoC­

iated with seXe A discuss10n on sex differences in performance on these 

tests is presented in a later part of this section. 

The father's or subject's occupation is found to correlate s1gnif-

1cantly with education, travel, and all of the tests except the Picture 

Campletion and the Hebb-Hoyt tests. The highest correlation is with the 

F1cture Arrangement Test, and this can be interpreted as probably being 

due to the fact that by and large those individuals whose own occupation 

or whose father's occupation is other than fishing or labouring are 

exposed to more in the way of reading and pictorial material than the 

subjects in the fishing-laboring classification. 

The intercorrelations became more meaningtul when handled by factorial 

analysis, a discussion of which follows. 

Factorial Analysis 

A factorial study was done on the intercorrelations fOllowing Thurstone's 

centroid method (Thurstone 1947). Communalit1es were estimated uSing a 

technique 1nvolv1ng the highest entry in each column. By the application of 

a rule-of-thumb criterion, it was estimated that the common factor var1ance 

had been substantially exhausted after three factors had been extracted. 
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The projections of the 13 varlables on the three unrotated reference 

factors are listed in Table II. 

A parsimonious structure was found after elght rotations of the ortho­

gonal referenee frame. The projections of the variablesupon the rotated 

referenee vectors are listed in Table III. 

In attempting to interpret the final factor loadings, the most attention 

is ordinarily paid to the variables with the highest loadings. For each 

factor, test loadings of .200 or higher are here taken to he significant. 

However in the interpretations of the nature of the factors, not only what 

tests have high loadings but also the ones with clearly insign1ficant 

10ad1ngs are considered. 

On Factor l it 1s seen that all of the Performance Tests except (1) 

the Nebraska Puzzle Blocks (2) the Vocabulary test, and (3) Sex, have 

loadings of over .400, most being of the order .500 - .695. There is very 

low correlation with Age, Education, Occupation and Travel. These weightings 

suggest a factor of speed of performance favoring males. The highest 

weightings are obtained on the performance tests with fairly short t1me 

limits, such as Picture Complet ion and Object Assembly, and lower weightings 

are found for tests with extremely llberal time limits or no time limlt at 

all, su ah as Nebraska Blocks, and Porteua Maze. This factor is therefore 

referred to as a "Performance" factor. 

The second factor ls taken as a "growth" or "development wlth age" 

factor. Here, high loadings are obtained on Age, Education, Vocabulary, 

Porteus Maze and Nebraska Blocks (ranging from .765 for Education to .439 

on Nebraska Blocks). Somewhat lower but significant loadings are obtained 

for all but one of the remaining Performance tests. Near zero loadings are 



Variable 

Object Assemb1y 

Kohs B10cks 

Nebraska B10cks 

Hebb B10cks 

Porteua Maze 

Picture Arrangement 

Picture Comp1et1on 

Vocabulary 

Sex 

Age 

Education 

Occupction 

Treve1 
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TABLE II 

ORIGINAL FACTOR LQADINGS 
(unrotated, N & 105) 

Factor l Factor II 

.791 .228 

.794 .113 

.566 -.156 

.605 .365 

.689 .011 

.698 .081 

.798 .239 

.764 -.129 

.205 .391 

.464 -.468 

.663 -.400 

.338 -.126 

.363 -.169 

Factor III 

-.031 

-.106 

-.035 

-.015 

.077 

-.291 

.096 

.143 

.269 

.295 

.213 

-.371 

-.248 



- 52 -

TABLE III 

FINAL FACTOR LOADINGS 
(after eight rotations, N-105) 

Factor l Factor II Factor III 
Variable "Performance" "Growth" "Sophistication" 

Object Assemb1y .646 .322 .396 

Kohs B10cks .558 .357 .470 

Nebraska Blocks .224 .439 .320 

Hebb B10cks .639 .121 .281 

Porteus Maze .455 .449 .269 

Picture Arrangement .408 .257 .588 

Picture Camp1etion .695 .370 .288 

Vocabu1ary .416 .616 .259 

Sex .491 -.026 -.164 

Age .026 .729 .010 

Education .173 .765 .171 

Father's Occupation .012 .142 .497 

Trave1 .030 .236 .406 
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obtained on Sex, Father's Occupation and Hebb Blocks. A low but significant 

loading ia obtained for Travel. From these findings it appears that the 

increase of age and education 1s refleoted most by Vocabulary level, Fuzzle 

Blocks and Porteus Maze, with all the other tests save Hebb Blocks a180 

show1ng relationsh1p to age. The low loading of Hebb Blocks is considered 

as being due to the diffieulty exper1eneed w1th this test at all ages, and 

to the fact that it loaded highly on Factor l with speed and sexe It ia 

ooneluded from analysis of this factor that the tests are correlated with 

age, refleoting the development of ab1l1ties with age 1n this culture. 

Such an age inerement is consldered basic to the development of a valld 

measuring devlee in this environment and the relat1vely high loadlngs of 

the performance tests on thls "age" factor are considered as perhaps the 

MOst s1gn1f1oant f1nd1ng from the factorial analys1s. 

The third and final factor has 1ts highest loadings on Picture Arrangement, 

Father's or SUbject's occupation, Travel and Bloek Design. The exceptional 

10ad1ngs on Picture Arrangement, Occupation and Travel suggest that the 

Factor is refleeting cultural sophistication, that 1s, exposure to reading 

and pietorial material etc., in a higher sociological level home as wall as 

greater experlence and "sophistication" through travelo As has been remarked 

by Weehsler, the Block Design correlates highly w1th Comprehension, Information 

and Vocabulary, and lt ls presumed that the relatively high loading of this 

test on the factor ia due to the probably greater verbal and conceptual 

development in the more sophistlcated environment. The other subtests are 

loaded to sorne degree on this factor. Near zero loadings are indicated for 

Age, Education and Sex. 
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It is concluded from the analysis of the three factors obta1ned that 

the performance tests except1ng the Hebb-Hoyt Blocks and the P1cture 

Arrangement are significantly correlated with age and are perhaps ref­

lecting the development of skills and abilities of the individuals in tbis 

culture. Males are shown to do somewhat better than females. One of the 

tests is highly influenced by this sex difference, and another is closely 

related to cultural sophistication. The differences due to sex will be 

considered in greater detail below. 

Sex Differences 

As described in the section on Intercorrelations, the 105 subjects 

were dichotomized by sex and the means and standard deviations for each 

variable were obtained. These results together with the critical ratio 

and significance of the difference between the variable means are reported. 

It will he observed from Table IV that: 

(1) There is no significant difference between Males and Females in 

terms of Age, Education, F~therts occupation and Travel. 

(2) There 1s no significant difference between Males and Females on 

the Nebraska Block and the Picture Arrangement Tests. 

(3) The males do significantly better (beyond the 5% level) on the 

Porteus Maze, Vocabulary, Picture Completion, Kohs Blocks, Hebb-Hoyt Blocks, 

and Object Assembly tests. This difference is interpreted aa reflect1ng a 

greater exposure to varied experience, and a greater development of per­

formance ab1l1ties in boys tban girls in the isolated environment. It ia 

suggested tbat boys are exposed to a greater range of vocabulary and are 

learn1ng performance abilities by close association with their fathers as 
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TABLE IV 

COMPARISON BE'l'WEEN MEANS OF MALES AND FEMALES 

Variable Males Females 
N = 53 N : 52 

Critica1 
M S.D. M S.D. Ratio Significance 

Age 14.74 2.55.:- 14.77 2.91 

Education 7.45 2.05 7.65 2.4.6 ... 

Porteus Maze 8.79 2.53 7.35 3.45 2.43 .05 

Vocabulary 8.92 2.73 7.65 3.64 2.02 .05 

Picture Comp1etion 8.85 2.92 7.08 3.23 2.95 .01 

Kohs Blocks 8.51 2.36 7.40 3.70 

Nebraska B10cks 8.21 3.02 7.73 3.36 

Hebb-Hoyt B10cks 9.11 2.98 6.15 2.89 5.17 .0001 

Object Assemb1y 8.96 2.71 7.46 3.52 2.44 .05 

Picture Arrangement 8.25 2.97 7.75 3.42 

Father's Occupation 1.25 .43 1.31 .46 ... 

Travel 1.19 .39 1.23 .42 

~ 
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they help with the fishery, wood cutting, house building and so on. Girls 

may be relatively restricted in this respeot, spending their time mainly 

help1ng in the hou se. 

Second, the male subjects only were dichotomized into two groups, {a} 

a group of males who had never left the home community or immediate neigh­

bourhood, and whose own or father's oocupation was fi sherman, woodcutter, or 

general labourer, and (b) a group containing all ot the remaining males. 

This latter group thus contained subjects who had ~travelled~, that is, 

visited a larger Newfoundland centre or had been to the Canadian Mainland 

or the United States, and/or subjects whose own or fathers' occupations were 

other than in (a) above, that is, they were either merchant, doctor, police­

man, sea captain or lighthouse keeper, etc. The data for this male group 

are presented in Table V. There was no significant difference between group 

(a) and (b) on any ot the variables except the Picture Arrangement Test. 

Rere the males in group (b) do signiticantly better (beyond the 1% level) 

on this test. It is interred that travel and/or the better class home 

environment implied in the method of splitting the male subjects accounts 

tor the better scores made by group (b) on this test. 

The temale subjects were alao dichotomlzed uaing the sarne method as 

for the males. However the mean age of the non-travelled and occupation 

tisherman/labourer group was two years less than tor the travelled and 

occupation other than fisherman/labourer group. Consequently the observed 

differences on the variables between the two groups may be spurious and 

are not reported. 

This analysis of the data on sax ditterences points to the conclusion 

that sorne performance abilities are better developed in males and that the 
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TABLE V 

COMPARISON BE'IWEEN GROUPS OF MALES 

Variable Male Group (a)# Male Group (b)& 

M S.D. M S.D. t Significance 

Age 14.51 2.31 15.17 2.91 .- -
Education 7.43 1.90 7.50 2.31 

Porteus Maze 8.63 2,54 9.11 2.47 .. ... 

Vocabulary 8.89 2.45 9.00 3.20 -
Picture Completion 8.80 2.79 8.94 3.15 ... 

Kohs Blocks 8.51 2.32 8.50 2.43 

Nebraska B10cks 7.66 2.66 9.28 3.36 

Hebb-Hoyt Blocks 8.74 3.23 9.83 2.24- ... 

Object Assembly 8.83 2.71 9.22 2.70 

Picture Arrangement 7,,46 2.61 9.78 3.03 2.84 .Cl 

#-Group (a) subjects were "non-travelled", and their own or father's occupations were fishermen, labourer, 

logger, etc. 

&..IJroup (b) subjects had "travel experience" and their own or father's occupations were other than those 

of group (a), i.e., merchant, teacher, policeman, etc. 
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Pieture Arrangement is signif'icantly af'f'ected in males by travel and oc­

Npation. 

Selection of' Final Test Battery 

The seleetion of' the test items f'or the f'inal test battery was based 

on the analysis of' the data obtained on the experimental battery. 

For the f'inal battery, the Object Assembly, the Block Design, Puzzle 

Blocks, Picture Completion, Porteus Maze, and Vocabulary tests were retained. 

The details of' item selection of' these tests will be diseussed below. The 

Pieture Arrangement and Hebb-Hoyt tests were dropped for the f'ollowing 

reasons-. 

From earlier clinical experience with the Picture Arrangement test it 

had been considered unsuitable f'or use in Newioundland due to unf'amiliarity 

with the item material. Item analysis resulted in scoring only six items 

out of' the original 19 items of' this test in the expertmental battery. The 

remaining 13 items had little discr1minatory value, as percentage of' f'ailure 

on them was very high. This f'ailure appeared to be due to the unt'amil1arity 

with the mate rial contained in theae items and wes confirmed by the clinical 

impression. Further, a low correlation with age was f'ound, and the test 

correlated highest with "occupation". That i8, higher scores were made on 

thi8 test by individuals whose own occupation or wnose f'ather's occupation 

wes other than fishing or labouring, which in these cammunltles would be 

skilled trade, business or prof'essional. This inf'luence was also clearly 

indicated on the "Culture Sophistication" t'actor, the Picture Arrangement 

test having by far the highest loading of' the battery. It la generally 

true that individuals in the business-prof'essional home are exposed more 

to reading material, magazines, etc., than in the homes of' the fiahermen 
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and labourers and it ls assumed that this rlcher cultural experlence underlles 

their better performance on thls test. For these reasons the Plcture Arrang­

ement test was not retained ln the final test battery. 

Similar considerations applied to the Hebb-Hoyt test. The two persons 

who gave the test in the experimental run reported that it appeared to be 

the most difficult of the entlre battery. Out of the total of eight items 

only four were retained for scoring after item analysis. The four dropped 

had little discriminatory value because of high percentage of failure. As 

in the case of Picture Arrangement, the Hebb-Hoyt test had a low correlation 

with age. Finally, the test had an extremely high sex loading, males do1ng 

much better than females. Although the means on all tests for males were 

higher than those for females, this test was disproportionate in favortng 

males. These findings were considered sufficient reason for not retaining 

the test in the final battery. 

The remaining tests of the experimental battery were retained in the 

final battery. The validity and suitability of these tests has been des­

cribed above. 

The first subtest is Object Assembly. Five items had been scored for 

experimental data, the Profile, Rand, Horse, Face and Auto. Because of the 

similarity of the Face and Profile items, only the !Tofile wee retained in 

the final battery. The time limite and ecoring system ueed for the experi­

mental data remain the same. The final Object Assembly subtest consists, 

then, of four test items with a three minute time limit for each, and a 

demonstration item (Mannikan). 

The final Block Design subtest consists of the four designs used in 

the experimental analys1s. The scoring system and time limits remain the 
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same in the final test. The final test is made up of these four test items 

with time limits ot 75 seoonds eaoh and two demonstration items. Similarly 

the final Puzzle Block subtest consists of two demonstration blocks and four 

test items. These are the test items that were scored in the experimental 

battery. The scoring system and time limita remain the same except that 

for the first test item (item four) the acore is not weighted by multi­

plying by three as was done in the experimental scoring. It has been 

mentioned in the discussion of the scoring of the experimental battery that 

this weighting procedure did not increase discrimination but only the total 

score. The times are 120 seconds for the first item and 240 seconds each 

for the remaining three items. 

The 20 items of the Picture Completion subtest were selected trom the 

original 50 of the experimental battery, on the basis of having the highest 

correlation with total score, and difficulties also varying around .50, 

ranglng from .18 to .87. 

These twenty items with a Bé'ore of one point each for passing and a 15 

seoond time 11m1t make up the final Picture Complet1on subtest. 

The Porteus Maze test and scoring system remains unchanged. As 1n the 

experimental battery there are 14 items with a total score of 32. There 1s 

no time limite 

Twenty words to be defined make up the final Vocabulary sub-test. Eleven 

words were selected from the Experimental battery on the basis of their con­

sistency correlations and difficulty values. Nine new words taken from the 

Binet and Wechsler tests were added. A score of one 1s given each word 

correctly defined making a total possible score of 20. There ls no time 

11mit for definitions. 
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See the Test Manual (Appendix A) for complete test administration, 

seo ring directions and norms. 

Administration of Final Test Battery 

As in the case of the experimental battery, the test materials were 

assembled and two individuals trained in administration. The training of 

the test administrators was done as before under the author's direction 

from the Hospital for Mental and Nervous Diseases, St. John's, Newtoundland. 

The testing was done in isolated fishing communities similar to those from 

which the experimental data were obtained. Difficulties similar to those 

experienced during the gathering of the experimental data had to be over-

come. Agam, as Many children and adolescents as possible, of both sexes 

and 1n the age range of 10 to 20 years inclusive, were tested. 

The tests were given according to the directions in the Test Manuel 

(see Appendix A). 

The testing wa.s done between July 1953 end September 1953. Three 

hundred and fifty-two indiv1duals# were tested during this period, 158 

Males and 194 Fama1es. The mean education level of this semple is Grade 

Seven, and the mean age, 13 years. 

Scor1ng and Standardization of Final Test Battery 

The data were scored according to the procedures developed by item 

analys1s of the experimental battery. The raw scores were converted into 

normalized standard scores for eaeh subtest and total weighted scores 

obtained. The total weighted scores obtained in this manner were plotted 

#The final standardization is based on only these 352 cases because of the 
d1tf1cult1es exper1enced by the test administrators 1n (1) travelling to 
the amall outport1!l and (2) arranging for subjects. 
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against age, and percentile norme developed. The table for convertlng raw 

scores lnto weighted scores, and the tables of percentile norme are given 

in the Test Manual (see Append1x A). 

Because the age range of subjects tested wes between 10 years and 20 

years, norme were extrapolated downward to include subjects of e1ght years 

ot age. As will be se en from Table VI we1gb.ted scores increase rap1dly for 

each of the percentiles given, fram the age 10 years six months to age 14 

years six months, where a levelling off oeeurs continuing throUgh to age 20. 

Thus the norms for the 14 year six month age group are applicable to all 

ages of 14 years six months and over. The marked levelling off et age 14 

years six months suggests that the abilities sampled in this test reach a 

developmental peak at approximately this ege. 

The means and standard deviations of the six subtests making up the 

final test battery are reported in Table VII. These statistics are based 

on the total sample of 352 subjects. 

Pereentile norms were considered more suitable for use with this test 

than Intelligence ~uotients, since it is expected that the test will be 

used by workers in Education, Wel1'are and Health who May be apt to attach 

too greet an importance to the "I.Q.." 01' an individuel. It wes thought 

that the percentile score eould be more easily interpreted by such workers 

in terms of a straightforward comparison of the individual tested with his 

peers, such as cau be made with the pereentile metbod. 

As wall as a Test Manual, a Test Reeord Fom has been drawn up (see 

Appendix B). The test has been named "The Burnett Restrieted Environment 

Test. ft 
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TABLE VI 

MEANS OF TOTAL WEIGHTED SCORES BY 

PERCENTILES AND AGE 
(N = 352) 

Percenti1e Age (years and months) 

10:6 Il:6 12:6 13:6 14:6 15:6 16:6 17-20 

90 63.58 67.20 71.40 74.50 78.50 79.33 00.00 87.87 

70 56.58 60.81 66.43 67.28 73.17 72.33 72.17 78.50 

50 50.44 57 .. 25 60.12 61.27 69.27 67.23 66.27 73.25 

30 45.38 48.37 51.12 53.07 63.10 62.78 60.28 62.67 

10 36.71 32.80 43.00 44.50 54.00 54.75 55.00 56.12 
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TABLE VII 

MJ!:ANS AND STANDARD DEVIATIONS OF FINAL 

TEST BATTERY SUBTESTS m TERMS OF MW SCORES 
(N 0: 352) 

Id S.D. 

Object Assemb1y 29.51 13.80 

B10ck Design 31.70 15.03 

Puzzle B10cks 32.75 16.43 

Picture Oomp1etion 9.17 3.56 

Porteus Maze 18.15 7.82 

Vocabu1ary 10.18 4.12 
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CHAPTER V 

DISCUSSION 

It has been demonstrated tbat certain items from the original trial 

battery are correlated with age and are discriminatory for the population 

tested in the Newfoundland outport envlronment. These discriminatory items 

have been gathered into a test, and a manual of directions and no~s pre­

pared. 

In Newfoundland it is expected that this test will be exceptionally 

useful for assesslng children who are being classified as not benefiting 

from school attendance. Such an aSBessment should enable the Departments 

of Education and Health to derive more information on the percentage of 

mental deticiency in school children, and theae Departments have expressed 

their interest in the test. The test should similarly pro vi de a more valid 

assessment of the abilities of Juvenile Delinquents, thus being of value to 

the Department of Welfare. It May also became a valuable aid in selection 

tor Vocational Educatlon and in Personnel Selection in Industry. Finally, 

the test ls being applied in the diagnostic testing service ot the Hospital 

for Mental and Nervous Diseases, where the need of an instrument such as 

this has been felt for sorne time. 

It is considered that this test should prove a useful assessment devlce 

in areas of isolation and restriction similar to that specifie to this study. 

The assessment of individuals fram remote and isolated areaa ot Canada May 

aid Personnel Selection in the Armed Services. Valuable information as to 

the performance ability of such persons may be derived, and information 
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obtained as to their educabiiity. In this respect, the test might aiso be 

usefui in the assessment of Indian and Eskimo chiidren. 

In conclusion, this study has focussed attention on the role of learning 

in the development of intelligence and has demonstrated that intelligence 

cannot be considered apart tram the demands of the environment and what 

iearning this entails. Personal impressions gathered during this study 

suggest that persona11ty development is aiso a function ot the ditferent1al 

learning that occurs in different environments. 



- 67 -

(1) A battery of widely used tests consisting of 7 Object Assemb1y 

items, 8 Kohs Black Design items, 8 Nebraska Puzzle Block items, 8 Hebb­

Hoyt Black Design items, 50 Picture Completion items, 19 Picture Arrangement 

items, 14 Porteus Maze items, and 25 Vocabulary words for definition, were 

administered to 105 subjects in isolated areas in Newioundland. Information 

regarding Age, Sex, Education, Travel Experience and Occupation were also 

gathered. 

(2) The resulting data were subjected to statistical analysis with the 

following results: 

(a) Item analysis indicated that certain items of the Object Assembly, 

Kohs Block Design, Nebraska Puzzle Block, Picture Completion, Porteus Maze, 

and Vocabulary tests were highly discriminative. This analysis provided the 

basie on which new scoring procedures were developed. 

(b) Raasonably high intercorrelations were obtained for all tests. 

Certain tests corre1ated significantly with age, sax, occupation and travelo 

(c) Factorial analysis revealed three factors, a "Performance Ability" 

factor, a "Developmental" factor, and a "Cultural Sophistication" factor. 

(d) Sex d1fferences were found when Male and Female groups were com­

pared. Males did signif1cantly better on MOst tests. 

(3) The choice of items for the final test battery wes based on the 

statistical analysis of the experimenta1 test data. This final test battery 

wes standardized on 352 subjects in isolated areas of Newioundland. 

(4) Test administration directions, scoring procedures, a table for 

converting raw scores into weighted scores, and percenti1e norms, were drawn 

up, and are g1 ven in the Test Manual. 
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AP.PENDIX A 

THE BJRNETT RESTRIOTED ENVIRONMENT TEST 

MANUAL 

tor 

Administering end aooring the Test 

Note 

Thia manual ia a dratt only and will require revision betore pub­

lioation. The illustrative drawinga required on pages 4, 5, S, and 7 

have not as yet been prepared. These illustrative drawings are identioal 

with those in Weohslerts Measurement ot Adult Intelligenoe, Third Edition, 

Form l, pages 181-182, and in the Test Manual tor Form II. The absenoe 

ot these drawings in the present dratt of the test manual should in no 

way detract trom the understanding ot the text by anyone with some 

knowledge ot Weohslerts test. 



Introduction 

It was found in an earlier study tbat sorne of the usual primarlly 

verbal tests of intelligence were not discrtminatlve when used on children 

living in isolated outport communities of Newfoundland. Many of tbe items 

in these tests were falled by nearly 100% of the chlldren. 

These findings together with the difficulties experienced by Fersonnel 

Selection Officers in assessing the abilities of potential Ar.med Service 

men during World War II indicated the need for some test suitable for 

persons with restricted education and experience. The following perform­

ance test was developed fram a comprehensive statistical analysis of data 

obtained by administering a four hour battery of widely used perfoDnance 

test items to a sample of subjects, aged 10 to 20 years, living in isolated 

outport èommunities in Newtoundland. 

The items selected for use in this test were found to be discriminatlve. 

Tbe subtests sbowed significant correlations with age (ranging from .238 

to .422). Tbe intercorrelations between subtests ran~d from .321 to .712. 

Factor analysis revealed that the subtests had high loadlngs on a perfor.m­

ance factor, on "age" factor and a "culture sophistication" factor. 

Insorar as the test proved val1d w1th individuals living in relative 

isolation and in an envlronment which demanda certain performance abilities 

as opposed to verbal abilities, it ia felt tbat the test May be uaeful as 

an asseaament deviee on groups llke Indians, Eskimos and other isolated 

peoples. 

This researeh was financed by the Defense Research Board of Canada 

and wes completed at MeGill University. 
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OBJECT ASSEMBLY 

Directions: 

The Test consists of five parts or objects, A. Mannikin (demonstration) 

1. Horse 2. Profile 3. Auto 4. Rand. They are presented in this order. For 

each presentation arrange the pieces behind a screen (book or cardboard) 

according to the diagrams (See figures l, 2, 3, 4 and 5). Then say, "Put 

these pieces together as quickly as you cano They make something familiar 

to you. Tell me when you are finished". 

The diagram shows the object as it should be presented to the subject 

and as it should look when correctly assembled. The time limit is three 

minutes. If the subject appears to have put the pieces together to his 

satisfaction, but does not state that he is finished, he should be asked 

again to tell the examiner when he is finished. FTesent the Mannikin first 

as a demonstration. If the subject fails to assemble it properly show 

him the correct arrangement. This demonstration assembly is not scored. 

Proceed with the four test objects and record the time and accuracy credits. 

The Object Assembly is scored for both time and accuracy. Accuracy 

credits are described below the diagrams of the obj ects. Add the accuracy 

credits to the time credits allowed for the time limita given in the table 

below. Generally, high time limits will occur with high accuracy credits 

and low accuracy credits will coincide with a zero time credit, i.e. the 

time will be up. However, it is possible for a subject to assemble the 

object incorrectly in a very brief time, thus a situation arises where 

the subject oould make a very low accuracy score with a higb time credit. 

This situation arises rarely, and in such a case advise the subject that 



his assembly could be improved and that there is plenty ot time. Such a 

procedure usually elim1nates spurious time credits. 

A subject's total score on this test is the sum ot his accuracy credits 

plus t1me credits on ail tour items. 

Ma:ximum Score: 60 

Time Credits Allowed tor Object Assembly 

Object 

Horse) 
) 

Protile) 

Auto) 
) 

Hand) 

Credits 

9 8 7 6 5 

0"-19" 20"-39" 40"- 60"- 80"-
59" 79" 99" 

4 3 2 1 o 

100"- 120"- 140"- 160"- 180"-
119" 139" 159" 179 



MANIKIN (Demonstration) 

1. Accuracy Scores for Horse 

For perfect performance: 6 points 

General: 1 point for every piece correctly juxtaposed to another pie ce 
and fonning part of the whole. 

Mid-piece, (#1), inverted, otherwise correct: 5 points 

Mid-piece,omitted, otherwise correct: 4 points 

Legs reversed, or either hoof facing in the wrong direction, otherw1se 

correct: 3 points 

Reversal of the two middle pieces, otherwise correct: 3 points 

Mid-piece omitted, and legs interchan~d: 2 points 

Any indication of e horse with et least two pieces in correct position: 

l point 



- 5 -

2. Accuracy Scores for Profile 

For partect performance: 6 points 

General: Nose, chin and eye pieces properly placed and equal: 3 points 

Ear, nose and skull pieces equal 4 points 

Bath ear pieces alone, correctly in place equal 2 points 

If the ear pieces are inverted but otherwise correctly fitted, credit one 

point. 
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3. Accuracy Scores for Auto 

For perfect performance: 6 points 

General: l point tor every piece correctly juxtaposed to anotber piece 
and forming a part of tbe wbole. 

Ali correct except tbat door (#4) is inverted or reversed: 5 pOints 

Ali correct except pieces #4 and #6 omitted: 4 points 

Auto assembled with piece #7 omitted: 4 points 

Auto assembled witb piece #7 amitted and #4 inverted or reversed: 3 points 

Pieces #4, #5, #7, omitted, the rest assembled into recognizable auto: 

3 points, 
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4. Accuracy Scores for Rand 

Rand: Accuracy credits: l point for each piece in correct position and 
if attacbed ta palm, making a possible maximum for accuracy alone, 
6. 



- 8 -

BI.OCK DESIGN 

Directions: 

Place demonstration card before the subject, then remove four cubes 

trom the box and say, "You see these blocks are painted difterent colours 

on the ditferent sides." Then taking one ot the blocks in hand add, "One 

side is painted blue, one rad, one white, one yellow, one rad and white, 

one blue and yellow, but all the blacks are exactly alike. Now l am going 

to make a design with the blocks sa that it will look like the drawing on 

this card (pointing to demonstration A) Watch me." 

Atter completing the design, the examiner disarranges the blocks, 

points to the demonstration card and says, "Now you make one Just like 

this". 

If the subject raproduces demonstration "A" correctly, present demon~ 

stration "B" and again make the design tor the subject. Disarrange the 

blocks and have the subject reproduce the design. 

If the subjeet reproduces this second demonstration eorreetly, present 

Design l and say, "Now make one like this, go ahead, and tell me when you 

are tlnished". Continue with the other designs until the sUbject has failed 

three successive designs, 1.e. l, 2, and 3 or eompleted the series ot 4. 

It the subject tails ta reproduce demonstration "A", illustrate once 

more and say, "Watch me again." Then scramble the blocks again and say, 

"Now do it". It the subject tails demonstretion "A" a second time discon­

tinue the test. 

If the subject sueeesstully reproduees demonstration "A" but tails 

demonstration "B" illustrate demonstration "B" a second time and let him 

attempt it again. Even though the subject fails in his second attempt at 
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demonstration "B" proceed with the test designs as indicated above. 

Time limita (in seconds) tor each design are as tollows: 

Demonstration "A" 

lst trial 
2nd trial 

Demonstration "B" 

lst trial 
2nd trial 

Designs l - 4 

Scoring: 

· ....................... . · ....................... . 

· ....................... . · ....................... . 
• •••••••••••••••••••••••• 

60" 
45" 

60" 
45" 

75" 

Designs are scored either right or wrong. No accuracy credits are 

given. Time credits are given only tor correct designs. The subject's 

score on auy design ia the time credit allowed. For time credits see the 

table below. The sUbject's score on thia test is the sum ot the credits 

made in the four de signa. 

Maximum Score: 64. 
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Time Credits for Block Designs 

Designs 1 - 4 

Seconds Score 

1 - 5 16 
6 - 10 15 

11 - 15. 14 
16 - 20 13 
21 - 25 12 
26 - 30 11 
31 - 35 10 
36 - 40 9 
41 - 45 8 
46 - 50 7 
51 - 55 6 
56 - 60 5 
61 - 65 4 
66 - 70 3 
71 - 75 2 
Time up * 1 

* If the design is reproduced accurately when the time 11m.it is up a score 
of 1 point ia givan. 



- 11 -

FUZZLE ELOCK 

Directions: 

Place the solid colored block before the subject. Take the two pieces 

of demonstration block number l and say, "These pieces can be put together 

to make a solid block like the one before you". Put the pleces to~ther 

and leave the assembled block in front of the subject. Present the two 

pieces of demonstration block 2 to the subject and say, "Now you put these 

pleces together to make a solid block". If the subject fails to assemble 

the block correctly within 15 to 30 seconds, put the block together for him. 

Remove the pieces of the two demonstration blocks (leaving the 801id 

block) and present the pieces of Test Block 1. Say, "Put these pieces 

together to make a solid block as quickly as you can. Tell me when you 

are finished". The time limit for Test Block l is 2 minutes and for Test 

Blocks 3, 4 and 5, 4 minutes. 

Scoring: 

A time score is given for oorrect block assemblies. No time credits 

are g1ven for partially completed blocks. No accuracy credits are g1ven. 

The colour of the blocks 1s chiefly for the purpose of making the blocks 

attractive and to give added cues as to where the parts belong. If a 

subject completes a block and then starta to tear it apart in an effort 

to match colors stop him and explain that the colors do not have to be 

correct and that the blocks are colored as an aid to assembling tham. 

Give a sim1lar explanation if a subject seems to be plaaing tao much emphasis 

on gett1ng the colors matched while he is assembling the blocks. For t~e 

credits see the table below. The subject's score on this test is the sum 

of the time credits made on the 4 Test Blocks. 
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Maximum Soore: 64 

Time Credits for Puzzle Blacks 

Test Black 1 Test Blacks 2 - 4 
Seoonds Soore Seoonds Soore 

o - 7 16 1 - 16 16 
8 - 15 15 17 - 32 15 

16 - 23 14 33 - 48 14 
24 - 31 13 49 - 64 13 
32 .. 39 12 65 - 80 12 
40 .. 47 li 81 - 96 li 
48 - 55 10 97 - 113 10 
56 - 63 9 114 - 128 9 
64 - 71 8 129 .. 144 8 
72 - 79 7 145 - 160 7 
80 - 87 6 161 - 176 6 
88 - 95 5 177 - 192 5 
96 - 103 4 193 - 208 4 

104 - 111 3 209 - 224 3 
112 - 119 2 225 - 240 2 
Time up 1 Time up jl 
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PICTURE COMPLETION 

Directions: 

Present the pictures to the subject in numerical order asking each 

time that he name the missing part. Prior to the presentation ot the 

tirst card, the examiner says, "I am going to show you some pictures in 

each ot which there i8 a part mis8ing. l want you to look at each picture 

caretully and tell me what it i8. Now look at this picture (presenting 

card No. 1). What important part is missing?" 

If the correct answer is given continue with succeeding pictures 

saying, "Now what is missing in this one?" It the sUbject tails to detect 

the omission on card No. l, indicate the missing part to him thus; wrou 

see, the ~oon is missing". It he tails on the second picture also, he is 

helped again, "You see here (pointing) this halt ot the catts whiskers 1s 

missing." But beginn1ng w1th the th1rd pictura, no turther help is given. 

At each success1ve presentation the examiner merely repeats the tormula, 

"Now what is the part m1ssing in this picture?" 

Sometimes the subject mentions an unessential missing part. The tirst 

time this oeeurs, the examiner May say, "Yes, but what 1s the Most important 

thing m1ssing?" The examiner May not repeat this comment tor the remaining 

presentations. Allow a maximum exposure ot 15 seconds per picture. It the 

subject does not indicate the missing part by this time, score as a tailure 

and continue with the succeeding picture. Except with low grade individuals, 

present the entire series ot pictures. 
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Picture completion items 

1. Girl •••............•.......•••••.•••••.••••••.•• 

2. Cat ••••••••••••••••••••••••••••••••••••••••••.•• 

3. Pro ti le . ....................................... . 
4. Card •••••••..•••••.••......••.•................• 

5. Sei ssors •••..•.......•.•.........••••..........• 

6. F1sh ••••....•••••••••...•.....••..•.•.••..•....• 

7. Man ••••••••••••••••••••••••••••••••••••••••••••• 

8. Ca.ts •••........•..•.............•.•..........••• 

9~ Man ••••••••••••••••••••••••••••••••••••••••••••• 

10. Ru.ler •••••.•....•..••....•...••••..••••..••....• 

Il. Door ••.......................................... 

12. Crab .••••••••.••••.••••.•..•..........•.•......• 

13. Pi tcher ••......................................• 

14. Boat . .......................................... . 
,15. Cow ••••••••••••••••••••••••••••••••••••••••••••• 

16. M,1rror ••••••••••••••••.•••.••..•••..••.••.•....• 

17. Rooster ••..•.•.•.•.••..•.•......••••.•..•...•..• 

18. Rouse .••...........•..•.........•..••..........• 

19. Hat ............................................. 
20. Umbrella •••.•..•..•....••.•••..•••.•••.•.•••..•• 

Response 

Spoon 

Whiskers 

Ear 

numeral 

screw 

tin or tins 

must ache 

shadow 

t1e 

mark 

knob 

leg 

water 

shadow 

clett in hoot 

ret lect ion ot arm 

spur 

shadow ot tree 

hat band 

spokes 
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Scoring: 

Responses are scored either plus or minus, depending on whether they 

agree with the correct answers as l1sted. There are no partial successes. 

All items passed recei ve a score ot 1 po1nt. 

Most subjects, when they know the anawer, name the miss1ng part d1rectly. 

Somet1mes, ,however, a subject w1ll merelY po1nt. It he points to the correct 

part, he 1a scored plus. The examiner must make sure, however, that the 

-.ubject really knows what part 1s m1ssing. ThUB a subject May point to 

the door knob area on the door, but on being questioned, May say that the 

"key" 18 missing. In this case his response ia scored minus. On the other 

hand, the v«>rd or the name ot the m1ssing part sometimes escapes the subject 

and he May use a synonym tor it. Thus, in the case ot the "cat", the 

subject May give the missing part as "teelers", "the long hairs on the 

face", etc., in which case the response is scored plus. 

The subject's total score is the number ot p1ctures to which correct 

responseS are gi ven. 

Maximum. score: 20. 
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PORrEUS MAZE TEST 

Directions: 

Place Maze A, the octagon, before the subject with the arrow pointlng 

toward him •. Rand him a pencil wlthout an eraser. With your pencil indlcate 

the route beginning at the arrow and following the path around and out the 

open end of the road, but without actually making a mark. Then, with the 

subject's peneil, begin at the arrow and make a short line (not over i" 
long) hand the peneil baek to him and signal him to go ahead. Sometimes 

with a young ehild it 18 neeessary to steer the penell in his hand in 

order for him to get the idea that his peneil is supposed to mark the 

path. This is counted as his first trial, and ls seored as failed. When 

this oeeurs, another sheet is then plaeed before him. The task Is demon­

strated as ln the first trial, the subject's peneil ls plaeed on the arrow, 

and he Is glven the signal to go ahead. If he p~sses this trial, he is 

eredlted with Maze A; if he fails, the Maze Test is dlseontlnued. 

If the first maze is passed (see Sueeess and Failure below), Maze B-l 

is plaeed before the subjeet wlth the arrow pointing toward the examiner. 

Without marking, indieate with your peneil the path from the arrowout the 

first open road. Then make a short mark beginning at the arrow and signal 

to the subjeet to go on. If he rails on the first trial, give a second 

trial with a new sheet. If the subjeet fails to eomprehend on the seeond 

trial, demonstrate by drawing the line out the open path. Proceed in the 

sarne way with Mazes B-2, 0-1 and 0-2, always giving second trials if the 

subjeet fails on the first presentations; aga in , demonstrate by drawlng if 

he fails on second trial. Give Mazes B-2 and 0-2 even if the subject passes 



- 17 -

the first trial of B-l and 0-1 respectivelyj the coupling of these mazes 

is only for scoring purposes -- all four must be given in order to equal1ze 

practice for all subjects. If two successive mazes are failed on the 

second trial, discontinue the test. B-l and B-2, 0-1 end 0-2 are considered 

two successive mazes for this purpose, but D is given to determine whether 

the subject has finally comprehended the task. 

With Maze D, do not indicate the correct path. Only make a short 

mark beginning at the arrow. Then point to the arrow that indicates the 

exit, end signal to the subject to bagin. If he hesitates, place his 

peneil on the arrow at the entrance to the path, ànd aga1n signal to him to 

go ahead. For Mazes E through K, 1nd1cate only the starting point, then 

signal to the subject to go ahead. If Maze E is failed on both trials. 

demonstrate the path, since this is the first maze on whieh the exit is not 

pointed out. 

Do not allow the subject to traee a maze in the air with peneil or 

finger before starting his line, aw this is a trial-and-error rather than 

a planned procedure. If he persists, eonvey to him the idea that he must 

keep his hands on the table until he is ready to draw. 

Give two trials, if necessary, for eaeh maze through Maze H. For 

Mazes I-l and I-2 allow four trials if necessary. For Mazes J and Kt only 

two trials are permi tted. 

Oontinue testing until two successive mazes have been failed on the 

second trials (fourth trials in the case of Mazes I-l and I-2). 

Success end Failure: Ability to make and carry out a plan is the 

essential qua lit y that this test is designed to measure. The subject's 
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performance is therefore scored as a success if he marks the one correct 

path through the maze without crossing a line, ente ring a wrong path, or 

retracing his steps. If his pencil ia l1fted in the process, it must be 

put down again at the sarne point; any duplication of path ia, like retracing, 

a fa1lure. However, do not penalize a child if an error i6 obviously 6. 

slip resulting from faulty motor control, such as inadvertently cross1ng a 

line not intended as a hazard or cutting a corner slightly. A tailure 1s 

recorded as soon as the examiner judges that the aUbject's line has crossed 

an imag1nary line across the opening of any wrong pathway, or as BOon as a 

printed line i8 crossed, or when the subject gives up after making an 

adequate eftort to find a way out. As soon as fa1lure oceurs, remove the 

paper at once and present a clean copy for the second trial; the maze is 

failed when bath trials (all four for I-l and 1-2) are failed. 

There are no time limits on this test. 

Seoring: 

Record on the Record Blank the number of the trial on which success 

occurs, that ia for all mazes except 1-1 and 1-2 success may occur on trial 

one or two or there may be failure of both. In the case of mazes I-l and 

1-2 success may occur on any of the four trials and should be recorded 

accord1ngly. 

Two points are given for BUccess on the first trial of all mazes except 

1-1 and 1-2. If the first trial is feiled but the second passes, one point 

is given. If both trials are failed no credits are given. In the case of 

1-1 and 1-2, success on the tirst trial gives a credit of four points, on 

the second three points, on the third two points, on the fourth one point. 
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If all four trials are failed no credits are glven. 

Thus there are 12 mazes on which a score of 2, 1 or 0 can be made 

and 2 mazes on which a score of 4 - 0 can be made. 

Maximum Score: 32. 
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VOCABJIJ\.RY 

Directions: 

Examiner says, "1 want to see how me.ny w:>rds you know. Listen care­

tully. When l say a word you tell me what it means. What does knite mean?" 

Then proceed with words in listed order. The following is the list ot words 

and order ot words to be used. 

1. Knite 11. Haste 

2. Straw 12. Bad 

3. Fur 13. Br1m 

4. Eyelash 14. Skill 

5. Envelope 15. Diamond 

6. Join 16. Beltry 

7. Spade 17. Stanza 

8. Cushion 18. Regard 

9. Bacon 19. Plural 

10. Roar 20. Vesper 

Scoring: 

Record subject's response verbatim. Definitions are scored plus or 

minus. Unlike many vocabulary tests there 1s no credit scale giving 

highest points tor good conceptual detinitions and partial credits for 

tunctional or concrete detinitions. In this test if the subject indicates 

that he knows the meaning of the word, a score of plus is given even though 

the detinition may be at a low level and vague. A score ot minus 16 given 

when it 1s obv1ous that the subject doea not know the meaning ot the word. 

Maximum Score: 00. 
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TABLE OF WEIGHTED SCORES 
Raw Seore 

» 
r-l 
.0 e ~ Q) 
III ..-4 
III III 
~ Q) 

~ 
Q 

C) .!oI 
Q) C) . ., 0 
.0 r-l 
0 j:Q 

60 
55-59 60 
51-54 55-59 
46-50 50-54 
42-45 45-49 
37-41 40-44 
32-36 35-39 
28-31 30-34 
23-26 25-29 
19-22 20-24 
14-18 15-19 

9-13 10-14 
5-8 5-9 
0-4 0 ... 4 
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Z ll4 ""H~ CI) 

19-20 18 
17-18 17 

64 16 16 
58-63 15 15 
53-57 14 14 
47-52 13 13 
42-46 11-12 12 
36-41 10 11 
31-25 9 10 
25-30 8 9 
20-24 7 8 
14-19 6 7 
9-13 4-5 6 
3-8 3 5 
0-2 2 4 

1 3 
0 2 

1 
0 



- 22 -

PERCENTILE TABLES - Age s 8-0 To 9-6 

We1ghted We1ghted 
Score 8-0 8-6 9-0 9-6 ScQre ~. ~·; 8-0 8-6 9-0 9-6 

0-15 4 48 75 70 64 56 
16 6 49 . 77 72 67 59 
17 8 4 50 80 75 70 62 
18 10 6 51 82 77 72 65 
19 12 8 52 85 80 75 68 
20 14 10 4 53 87 82 77 71 
21 16 12 6 54 90 85 80 73 
22 18 14 8 55 92 87 82 76 
23 20 16 10 4 56 95 90 85 79 
24 22 18 12 6 57 92 87 81 
25 24 20 14 8 58 95 90 84 
26 26 22 16 10 59 92 87 
27 28 24 18 12 60 95 90 
28 30 26 20 14 61 93 
29 32 28 22 16 62 96 
30 34 30 24 18 63 
31 36 32 26 20 64 
32 38 34 28 22 65 
33 40 36 30 24 66 
34 112 38 32 26 67 
35 44 40 34 28 68 
36 46 42 36 30 69 
37 48 44 38 32 70 
38 50 46 40 34 71 
39 52 48 42 36 72 
40 55 50 44 38 73 
41 57 52 46 41 74 
42 60 55 48 43 75 
43 62 57 50 45 76 
44 65 60 53 47 77 
45 57 62 56 49 78 
46 70 65 59 51 79 
47 72 67 61 53 80-99 
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l'ERCENTILE TABLES Ages 10:00 To 11-6 

We1ghted Weighted 
Score 10-0 10-6 11-0 11-6 Score 10-0 10-6 11-0 11-6 

0-25 53 62 59 51 45 
26 4 54 65 62 53 47 
27 6 55 68 65 57 50 
28 8 4 06 72 68 60 03 
29 10 6 07 70 72 63 07 
30 12 8 58 78 74 67 60 
31 14 10 4 59 81 77 70 63 
32 16 12 6 60 84 80 73 67 
33 18 14 8 61 87 82 76 70 
34 20 16 10 4 62 90 80 79 73 
35 22 18 12 6 63 93 88 81 77 
36 24 20 14 8 64 96 91 85 80 
37 26 22 16 10 65 94 88 83 
38 28 24 18 12 66 97 92 87 
39 30 26 20 14 67 90 90 
40 32 28 22 16 68 93 
41 34 30 24 18 69 97 
42 36 32 26 20 70 
43 39 34 28 22 71 
44 41 37 30 24 72 
45 43 39 32 26 73 
46 45 41 35 28 74 
47 47 43 37 30 75 
48 49 46 39 32 76 
49 51 48 42 35 77 
50 53 50 44 37 78 
51 56 53 46 40 79 
52 59 56 49 42 80-99 
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PERCENTlLE TABLES Ages 12-0 to 13-6 

Weighted 'Weighted 
Score 12-0 12-6 13-0 13-6 Score 12-0 12-6 13-0 13-6 

0-35 58 53 45 39 32 
36 4 59 57 47 41 35 
37 6 60 60 50 44 37 
38 8 61 63 58 47 40 
39 10 4 62 67 62 50 42 
40 12 6 63 70 66 54 45 
41 14 8 64 73 70 58 47 
42 16 10 4 65 77 73 62 50 
43 18 12 6 66 80 77 66 54 
44 20 14 8 67 83 80 70 58 
45 22 16 10 4 68 87 83 73 62 
46 24 18 12 6 69 90 87 77 66 
47 26 20 14 8 70 93 90 80 70 
48 28 22 16 10 71 97 93 83 74 
49 30 24 18 12 72 97 87 77 
50 32 26 20 14 73 90 81 
51 35 28 22 17 74 93 85 
52 37 30 24 19 75 97 aa 
53 40 32 26 21 76 92 
54 42 35 28 23 77 95 
55 45 37 30 26 78 
56 47 40 33 28 79 
57 50 42 36 30 80-99 
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PEROENTlLE TABLES Ages 14-0 and over 

We1ghted 14-6 and Weighted 14-6 and 
Score 14-0 over Score 14-0 over 

0-47 4 64 42 33 
48 6 65 45 37 
49 8 66 48 40 
50 10 4 67 52 43 
51 12 6 68 56 47 
52 14 8 69 61 50 
53 16 10 70 65 54 
54 18 12 71 70 58 
55 20 14 72 74 62 
56 22 16 73 78 66 
57 24 18 74 82 70 
58 26 20 75 86 74 
59 28 22 76 90 78 
60 30 24 77 94 82 
61 33 26 78 98 86 
62 36 28 79 90 
63 39 30 80-99 94 
64 42 33 
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Scoring and Interpretation 

(1) Obta1n total raw scores tor each subtest and enter these in the 

Table on the tirst page of the Record Form. 

(2) Transtonn the raw scores tor each subtest 1nto weighted scores 

by reference to the Table of Weighted Scores (P. 21). 

(3) SUm the weighted scores and determine the percentile appropriate 

for the individualts age group, by referring to the ~rcentile Tables 

(pp. 22-25). 

(4) A Percentile score 1s interpreted 1n the tollowing manner: 

The 30th percentile indicates that the individual can be eonsidered 

to exhibit less performance ab11ity than 70% of his age group, and more than 

30% ot his age group. Other percentiles are interpreted similarly. 

The percentile norms tor the 14 year six month age group are to be 

used for all persons of this age and over, sinee it was found that test 

scores levelled off and did not improve signifieantly beyond this age. 



AP.PENDIX B 

TEE BJRNETl' RESTRICTED ENVIRONMENT TEST 

Record FOIm 

Name Age: Education 
----------------------------~ -------~ ~------------------

Date ot Exam. _______________ O,ocupation.2!: _____________ ~No. ______ _ 
Father's occup. 

Plaoe ot Exam. ____________________ Exam. By ___________________________ __ 

Previous Exam. Town ------------------- ----------------------------------
TEST ANALYSIS AND 
OBSERVATIONS 

TEST 

Object Assembly 

Block Design 

Nebraska Blocks 

Pioture Complet1on 

Porteus Maze 

Vocabulary 

Total Score 

R.S. W.T.S. 
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1. OBJECT ASSEMBLY 2. BLOOK DESIGN 

OBJECT TIME PLACE SCORE CARD TIME ACCUBiAOY SCORE 

horse (3') 1 ( 76") 

Profile ( 3' ) 2 (76") 

auto (3') 3 (76") 

hand (3') 4 (76") 

3. RJZZLE BLOCKS 4. PICTURE COMPLETION 

PUZZLE NO. TIME ACCURAOY SCORE 1. Spoon 11. Knob 
2. Whiskers 12. Leg 

1 (120"} 3. Ear 13. Water 
4. Numeral 14. Shadow 

2 ~240"} 6. Serew 16. C1ef't 
6. Fin 16. Reflection 

3 (240"1 7. Moustache 17. Spur 
8. She.dow 18. Shadow 

4 (240" ) 9. Tie 19. Hatband 
10. Mark 20. Spokes 



ô. PORTEUS M.AZE 6. VOCABULARY 

MAZE TRIAL SCORE 1. Kn1te 
2. Straw 

A. 3. Fur 
4. Eyelash 

Bl 5. Envelope 
6. Jo1n 

B2 7. Spade 
8. Cushion 

Cl 9. Baoon 
10. Roar 

C2 li. Haste 
12. Bad 

D 13. Brim 
14. Sk1l1 

E 16. D1amond 
16. Belfry 

F 17. Stanza 
18. Regard 

G 19. Plural 
20. Vesper 

H 

Il 

I2 

J 

K 


