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The Johns Horkins Ferceptual Test was developed in response to a need for a
brief, simple to administer, and non-verbal test of intellectual functioning for you.g
children. The data to be ;resented suggests that the :nstrument might ke relatively
"culture-fair" and that the instrument might be of use with a variety of children where
physical handicaps preclude the use of standard instruments. The following review

will make it quite clear that we are in the midst of examining the usefulness and

V2ean 2t n AL ol PR, S Mg
AiT16ations of this st and tha

e insicument is still in an early stage of development.

ot

This chapter will toitow the following outline: A brief statement of our rationale
for the development of a culture-fair instrument; the development of the Johns Hopkins
Perceptual Test (JHPT) and our current data; a description of ongoing and future
research; a statement of our expectations regarding the practical use of the JHPT; and
a statement of the author's personal prejudice in regard *o the intellectual evaluation
of disadvantaged children.

The rationale we have been following for the development of cuiture-fair instruments
involves two steps. First, does the instrument in quesstion measure "intelligence.” The
usual criterion measures involve correlations with (1) school performance and (2)
“established" intelligence tests. To validate a culture-fair instrument requires a
restriction a the sample of subjects used. Since disadvantaged children tend to demon-
strate less-than-adequate school performance and to perform poorly on current
intelligence tests, correlations between a culture-fair test and these two criterion
measures would be expected to be quite low due to the restriction in range of the lower
soclo-economic status (SES) subjects' scores on the criterion measures. Hence, our
validity studies done with the JHPT involved both low and middle SES groups, with the

correlations obtained with the more culturally advantaged group being the actu . basis
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for statements of valility. Step two, in ouxr methodology, moves on to the question of

"culture-fairness." Our definition of "fairness" is a narrow one: a test is "culture-
fair" if the obtained scores are demonstrated to be free of the influence of SES
differences between subjects; the distributions of test scores obtained from groups of
subjects representing the extreme points of the SES continuum should be identical.

Our original objective was tc produce a measure of intellectual functioning which
weuld be of valuc when cne was evaluating large numbers of young children. V/e were
concerned primarily with pre-school and early schooi years {ages 3-C 1o 7-11 loisiiiute
the maximum age range dealt with presently). The instrument had to meet several
criteria:

(1) Tne test had to call for a simple response which would allow for the successful
testing of mute, physically handicapped, or somewhat uncooperative children who might
balk if asked to pexform a complex act.

(2) The instrument would have to be simple to administer and score and should involve
approximately 26 minutes of the child's time. The need for speed being related to our

interest in producing a tool useful in large-scale testing programs but being an

individually administered test. This approach was based on a belief that young children

and low SES children do poorly on group administered tests. The instrument had to be
simple to allow for non-professional technicians to successfully use it. This attribute
would make the tool useful in situations where many non-psy:hologists would be used
as testers.

(3) 1T e items of the test should have some promise in regard to being “culturally
fair."

We decided to utilize simple perceptual designs in what would basically be a
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discrimination task. The development of such a discrimination task poses several
problems., First, how to choose the pattern or shape of the design. To reduce the
effect of prior learning, these designs sheculd be "random" and as "culture-fair"
as possible. Secondly, we felt that the designs “ad to be ordered along a continuum
of complexity by some rational means. Ve felt that the most promising procedure
for solving these two problems was the application of information theory to chape and
pattexn perception presented by Attneave and Arnoult (1955). The procedures developed
by these authors had two facets which were directly related to the questions raised.
It allowed for the generation of perceptual patterns or shapes on a completely random
basis (i.e. the experimenter had no control over what shape the figure would assume);
it permitted the generation of an unlimited series of figures from the same "stimulus-
domain" (i.e. the figures would be a sample of stimuli from a parent population
characterized by certain determinant statistical parameters). Changing the stimulus
population by known variation of one or more parameters would produce a different
series of figures. The procedure for producing different stimnulus populations could
be seen as increasing the informational content of the individual figures. Hence,
different samples of figures oxr shapes could be ordered along a continuum of complexity
if one defined complexicy as the amount of information (or uncertainty) "built-in" to

such a perceptual figure.

The use of information rneasures would also produce a second approach to the problem

of defining the difficulty level of the task. The amount of information (or the degree of
uncertainty) in a choice-making task is measured by the formula: U = logg k; where U =
uncertainty of informaticn expressed in bits, and k = the number of equally probable

alternatives (Garner, 1962). Hemnce, the difficulty lcvel of the total task could be defined
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in terms of the total number of alternatives which make up the task.
Briefly, the Attneave and Arnoult process allows one to decide on the number of
points or angles that a figure will have. From th:t point on, the exact shape that the
figure will assume is beyond the experimenter's control. Square grid coordinate paper

is utilized with the X and Y coordinates of each point determined by a table of random

points. For 2 beticr understanding of the process the reader is referred to the Attneave
and Arncult article.

The process produces a series of random designs, the shapes of which will vary
greatly. It is also possible to generate a series of designs that systematically vary
along a lmown continuum. The procedure, developed by LaBerge and Lawrence (1955),
requires one to first produce a random shape by the Attneave and Arnoult method and
then assign each point on the contour randomly chosen X and Y increments to its
coordinates. These new coordinates are plotted and connected as a new matrix. The
same increments are then added to the new coordinates and yet another figure is
constructed. This process will produce a row of figures each differing from the adjacent
figure by a constant amount of distortion as measured by the distance through which
the points move. Any two adjacent shapes in such a row are equally spaced in terms
of the total distance the points have moved.

It was decided to utilize both of these procedures to produce the needed perceptual
figures. Hence, there were two types of tasks; one involving purely random figures and
one using figures related to each other along a continuum of known variation.

‘The complexity of the tusk was defined in two ways: (1) The amount of information

in the design itself. This was defined as the number of turns in the contour of the shape.
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In this case, it was the number of angles in the shape. This procedure follows the work
of Attneave (1957) who demonstrated that "number of turns"” was the most impoxrtant
variable in determining the judged complexity of random shapes. (2) The number of
alternatives in the discrimination task. If the subject had to choose between twu figures

in trying tc Iind a match for the stimulus figure, the degree of uncertainty in that task

£,

ceuld be expressed as one bit (or one can say that the task entaiis one hit of informatian),
A task with five choices, would be a 2.3219 bit problem. The more bits of information
presented to the subject, the more complex the task.

Our earliest research involved these two types of designs which were labelled as
follows: Type A - a series of random designs; Type B - a series of designs varying by
known increments from an original design. Types A and B designs were developed at
three different information levels; designs with three points (a point being a ""turn" or
change in contour), four points and six points. The task for the child was to point to
the design which matched the stimulus design. The youngsters were faced with either
2, 3, or 5 alternatives. Hence, the study examined the variables of number of
alternatives, complexity of the designs, type A versus type B, on accuracy ina
perceptual matching task.

In this first study, the subjects were 44 children who ranged in age from 3 years -
C months to 5 years, 10 months. The occupations of their parents ranged from semi-
skilled hospital employees to professional staff. The Peabody Picture Vocabulary Test
(PPVT) was also administered to the children. The results indicated that the degree of

accuracv on the perceptual task was highly corxelated with both age (r = .618) and the

PPVT raw score (.744). Partial correlation indicated that the major relationship vas

between the FPVT and perceptual accuracy.
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From this data, a shorter task was chosen where a youngster would have to make
a series of 30 discriminations calling for a total time expenditure of 15 minutes. The
new task was administered to 22 four to five-year old youngsters enrolled in a middle-
class private nursery school. The PPVT and Draw-A-Ferson (DAF) were also
administered. Tue data obtained indicated a step-wise increase in difficuity level
within the JHPT, and correlations with the PPVT of .560, with the Harris (1963) scoring

of the DAP of .648, and with age cf .584.

It appeared, then, that we had developed 1 simple, pleasant (e.g. no child at even
the youngest age refused the task, although raany were reluctant to do the DAP, and all
children considered the task as "fun", "a good game", etc.), and rapid test of intellectual
functioning. The uniqueness and "randoinness’ of the designs suggested that the task
mizht be relatively culture-fair. The lower level of the task appeared simple enough
for the very young or even the very retarded. The response required of the subject
involved a very simple motor act that couid be performed by physically handicapped
children. The instructions might well be successfally communicated in pantomime for
the testing of deaf éhildren.

Before going on to discuss reliability and validity data, we will take a moment to
describe our test procedure. Figure 1 presents a typical test situation. The child has
becen presented with five designs lying flat on a board. Designs which match one of the
five are presented one at a time and are placced upright on the stand shown in the top
center of Figure 1. As shown in the figure, the child then points to the one card in
the display of five which he feels matches the upright figure. Although there are some
variations, this is the basic procedure followed in the administration of the JHPT. Before

presenting these materials to the child, we establish an appropriate "set" by utilizing

Full Tt Provided by ERIC.
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FIGURE 1

The Administration of the Johns Hopkins Perceptual Test
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plastic triangles, circles, and squares, The child is given one of each of these figures
and the examiner then holds up an identical circle, square, or triangle. He acks the
child to find which one of his forms matches the one held in the examiner's hand.
The use of R-dimencinnal farmeo 2ll5Ws e examiner to aid the child by placing the
child's forms next to his own. These 3-dimensional forms are used until the examiner
is certain that the child understands that a matching task is what he is dealing with.
The 3-dimensional forms are then placed out of sight and formal testing begins. Each

of the test items are photographs consisting of a black figure on a white background.

Each photograph is mounted on heavy cardboard and is 5 inches by 7 inches in size.

A series of studies have been completed which answer the questions of reliability,
validity, and "culture-fairness." The validity data is presented in Table 1. As expected,
the correlations are lower for the "low" SES groups. Somé additional validity data is
also available. A sample of 30 institutionalized retarded children (age range of 5 to 9,
mean 1.Q. of 51.60, S.D. = 14.47) were administered both the JHPT and Stanford-Binet.
The correlation between the JHPT raw scores and the mental ages obtained with the
Stanford-Binet was .697 (there wexe two subjects who werxe not included in the study. 11

Both could not respond to the JHPT. Cnue had a Binet 1.Q. of 42 and the other subject’s

Binet was "unscoreable"). Combining this group of 30 witn 57 kindergarten and first
grade students (a group attending a "slum-area" school whose Stanford-Binet 1.Q. scores
"piled up" in the "Borderlize” and "Dull Normal" I.Q. ranges) we obtained an x of .572
(p < .01) between Binet M..A. and JHPT. Partialling-out the age variable, we obtained
anyof .501 (p < .01) between Binet I.Q. and JHPT.

A reliability study has also been completed and has yielded data both in regard to

test-retest reliability and to the degree to which one can use non-professional examiners

©
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TABLE 1

Walidity Coefficientsl’ 2

(1965)
"Middle" SES (Preschool) r N
JHPT x Peabody Picture Vocabulary Test: .615%* 50
3. Draw-A-Person J702*% 37
x Columbia Mental Maturity Scale: J798%% 25

"Low" SES (Preschool)

JHPT x Peabody Picture Vocabulary Test: 449%*% 79
x Draw-A-Person .356* 36
x Columbia Mental Maturity Scale: .657** 78

(1966)
"Middle" SES (rreischool)

JHPT x Peabody Picture Vicabulary Test: .756%* 71
x Columbia Mental Maturity Scale: J761% 71

*=p < .05 **=p .« .01

1 )
All correlations are based on raw scores.

k]
“The SES designations of 'middle" and "low" are only rough indicators.
The "middle" group were children attending private nursery schools
while the "low" group were obtained from county Well-Baby clinics
with many families being on welfare.
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with the JHPT. Two examiners were utilized. Cne was a 24 year-old female college
graduate with no graduate level training. The second was a 15 year-~old female high
school student. The results are presented in Table 2 and indicate satisfactory
reliability. The data suggests that more satisfactory results are obtained when the
exammer is an older college level person.

Taus far, the data appears to indicate that JHPT is a reasonably reliable and valid
brief-test of intelligence which can be successfully administered to young children by a
non-professional examiner. The validity data is limited to correlations with other
tests of intelligence and no attempt has been made to predict school performance.

The assertion that the JHPT is a "culture-fair" instrument is based on one small
study. Two groups of children of different SES levels were co.upared in terms of their
performance on the JHPT, the PPVT, and the DAP. The two groups were given the labels
of "lower" and "middle" as descriptions of their social status. The labels imply
difference only and do not mean that the social status of each child's family was actually
determined. The "lower" group consisted of 52 pre-school childcen who were attending
a couuty well-baby clinic. The clinic served an impoverished area and many of the
families were receiving welfare assistance. The "middle” aroup consisted of 52 pre-
school children attending a private nursery school which served a "middle-class" section
of Baltimore City. The fact that the two groups differed in social status was quite clear,
although no attempt was made to accurately determine the actual SES level of each group
in terms of local class structure.

The two groups had equal mean ages and ranged in age from 4 to 5. Sex and race

were uncontrolled with the race diffexence being most blatant. The "lower" group were

all Negro while the "middle" group were all white. The data obtained from this hastily
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TABLE 2

Test-Retest Reliability Coefficients for Three

Tests with a Time Lapse of 17 Days Between Test Sessions

N Test
Peabody Columbia
Examiner Picture Mental JHPT
Vocabulary Maturity
15 year-old 22 .889 .894 .864
24 year-old 39 .886 . 935 .933
Total 01 .888 .917 . 902

Mean Test-Retest Difference inn Raw Scores

[

Examiner PPVT CMMS JHPT
15 year-oid 3.81 5.55 2.71
24 year-old 1.24 7.30 -0.36
Total 2.15 6.64 0.76

—_— —
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done and inadequately controlled study was quite promising. Figure 2 shows the
distributions (ogives) of the raw scores obtained on the three tests. It is quite apparent
that there was an extreme difference on the PPVT, less difference on the DAP, and
much less dif‘exrence on the JBPT. Table 3 presents the statistical tests of this data.
The analysis demonstrated that the difference on the: FPVT and the difference on the DAP
viere statistically significant while there was no sigmificance to the obtained difference
on the JHPT. This is the data that raised the possibility that the JHPT might well be a
relatively culture-fair instrument.

Although premising, the JHPT itself and the research dita discussed have several
lirnitations. Just what aspect of intellectual functioning cloes the test measure? Although
it only requires matching of designs, the JHPT correlates s.gnificantly with measures
involving widely different types of intellectual activity; from the concept-formation task
of the Columbia Ilviental Maturity Scale to hearing-vocabulary in the PPVT to the varied
skills sampled by the Stanford-Binet. Ve could look to the "g" factor in theories of
intelligence for an answer but this question would be best resolved by a large scale
factor-analytic study. At present, the exact answer to this question remains unavailable.

Is the present data sufficient to allow us to claim that the instrument is definitely
"culture-fair" within the limits of our definition of that term? An analysis of the
available data must lead to an answer of "no."

‘The study discussed above suffers from the following: (1) Age range sampled was
rauch too limited; (2) Numbers of subjects in each group were too small; (3) The means
used to establish that the two groups were different in SES level were too poorly defined
and crudely administered leaving open the possibility that some unknown number of

subjects might have been misidentified as being of "low" or "middle" SES; (4 The
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FIGURE 2

Distributions (Ogives) of raw scores obtained with three tests of
intelligence administered to two different socio-economic class groups
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TABLE 3
Tests of the Statistical Significance of the Differerices in
Zaw Score Means Cbtained on Three Tests of

Intelligence Administered to Two SES Groups

Test Size of Difference Tt

FPVT 9.72 4.24 p < .0025
DAP 3.16 2.49 p < .025
JHPT .91 less than 1

©

ERIC

Aruitoxt provided by Eic:




-15 -
obtained data itself suggests the need for further .esearch. The ogives of Figure 2
demonstrate not only the potential "fairness" of the JHPT as compared to the DAP
and PPVT, but also a possible degree of difference, or "unfairness,” between the
two groups at the upper range of JHPT raw scores. At the 25th percentile, the difference
between the raw scores of the two groups was .50; at the SOth percentile, it was .75;
at the 75th nercentile, it was 1.35; and at the 90th percentile, it was 2.50. Although
no statistically significa:at difference was found in regard to differences between raeans,
thexe is the suggestion that some SES influence might have effected the scoxes at the
upper levels of the JHPT.

Hence, we can conclude that although the JHPT appears to be a promising tool,
there is a great need for further research. Several interesting studies are in progress
at this time. Sarples of minimally brain-damaged children are being tested with an
elaborate psychological battery. The JHPT has been included and this data will give
us excellent insights into the effect of CNS dysfunction on performance on the JHPT.
A largz number of children between the ages of 3 and 9 who suffer from various degrees
of hearing impairment are being tested with both the JHPT and the Leiter International
Performance Scale, On a smaller group of 30, we obtained an r of .845 between the
JHPT and the Leiter. This larger series of subjects will enable us to determine the
value of the JHFT in the examination of deaf children.

The JHPT, along with other psychological tests, is being used in research studies
in other countries by several people. Data is currently being collected in Nigeria and
Guatemala and plans are being made to use the instrument in Saudi Arabia. In all thxee

studies the subjects will be pre-school age children and large group comparisons will

be made. Two studies in this country are under way which will give us an opportunity

>
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to do long term follow-u. in regard to achievement differences between groups scoring
high and low on the JHPT. In both studies the JHPT is included in a battery of tests
which will allow us to examine the relationship between the JHPT and these other

tests. In one situation, the entire first grade of a racially-integrated poverty-area
elementary school has been tested and these youngsters will be followed for some time.
In the second situation, a large number of childrer attending a Head-Start program
will be tested and followed through later sckcol years. In regard to the question of

culture-fairness, we are planning a large scale study adequately controlling for all

relevant variables which should give us more d>finitive data in regard to this important
question.
Now we come to the question of the practical use of a culture-fair instrument.

Critics of this type of test-instrument quite correctly point out that the measures having

tie best correlation with the criterion of school success are standard, or culture-bound,
tests of intelligence. This is certainly a valid statement. Both our public schools and
our psychological tests are biased against impoverished people. Our social structure
guarantees that large numbers of poverty-area children will be unable to succeed in
school and will be unable to perform adequately on tests of their "intellectual ability. "
There is an additional problem, however, which these critics do not mention. In
typical clinical practice, especiaily within school systems, individual psychometric

tests are administered not to predict school performance but to explain school failure.

Hence, the nation's school psychologists spend most of their time administering
intelligence tests to children who have already done poorly in school. The finding of
an 1.Q. of 75, for example, is used to "explain" the child's poor school performance.

Condensing the school psychologists' comglicated reports to simple language results

ERIC
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in the following typical conclusion: the child does not do well in schcol because he is

limited intellectually. 3Some of us, however, are left with the disturbin, thought that

perhaps many of these youngstexs fail to do well ir. school because the s:hool has
failed to teach them. A cultare-fair instrument might enable one to identiiy the child
whose school failure is really society's failure and not his own; the lack of ability
being in terms of the local Department of Education and not in terms of the child's
cerebral cortex.

From this line of reasoning, I would suggest that culture-fair instruments have
practical value in the following areas:

(1) Diagnosis and planning in regard to children who "fail to learn”. The evaluation
of intellectual potential is an important part of any diagnostic study regardless of the
type of learning probiem we are dealing with. Planning for such children requires one to
be able to distinguish between learning diffizulties due to intellectual retardation and
learning difficulties due to other factors in children of normal intellectual ability. This
distinction is extremely difficult to make with low-SES youngsters due to cur nresent
difficulties with standaxd tests of intelligence. A culture-fair instrument would be a
valued addition to an evaluative battery in terms of just this diagnostic distinction.

(2) Pre-school enrichment programs, suck as those already developed and those

being developed for anti-poverty programs, require some means of identifying youngsters
of different levels of intellectual potential. An educational program geared for youngsters
of at least average potential might be expected to be totally ineffective, if not actually

harmful, to retarded children. A culture-fair test would be of value in just such a |

screening procedure especially since we know that many current brief screening tool.:

greatly exaggerate the number of retarded youngsters in the poverty population (e.g.

ERIC

Full Tt Provided by ERIC.




- 18 -
Rosenbarg and Stroud, 1966).

(3) This type of intelligence measure can also be of value in educational research
projects such as attempts to compare the effectiveness of different curriculum in
poverty-area elementary schools. Such studies require that one be able tc control
for variations in the intellectual potential of the children used in the study. A culture-
fair instrument can play such a role.

The personal prejudice of the author has certainly been amply expressed in the last
few paragraphs. At this point, the author's bias will be made more specific. It is
my belief that the intellectual ability of the poor is distributed normally. I would
expect a slight rise at the lowest end of the scale due to a greater-than-expected
incidence of oxganically based retardation related to the greater health hazards faced
by the poor than by the rest of the population. In this category would be included a
higher incidence of birth injury, a higher incidence of co.igenital difficulties related to
disease in the mother, and a higher incidence of cerebral damage in young children
with such causative factors as accideatal head injury, lead poisoning, etc. Subtracting
out this group we are left with a large number of poverty-area people whose intellectual
potential distributes normally but for whom standard tests of intelligence yield 1.Q.
distributions which show an extreme "pile-up" in the "“Borderline"” and "Dull Normal"
categories. This skewness of the distribution is related to the inability o. current tests
of intelligence to adequately measure their ability and not to an inherited inferiority of
the poor.

A similar statement can be made when the data changes from I.Q. s¢ores to levels
of academic achievement. The achievement data is greatly influenced by the academic

community's failure to break through the multiple barriers of social-class difference;
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barriers of communication style, the lack cf relevance of middle class patterns of
social reinforcement, and tae devastating influence of an atmosphexre of apathy and
despair.

Our skepticism regarding the validity of current intelligence testing results
from an experience of conflict of data; too many "low I.Q." children in the lowest
socioeconomic status function at a level of behavioral complexity beyond that which
would be normally associated with their obtained scores. In addition, I.Q. scores
of deprived-area children have shown a tendency to increase significantly when those
youngsters have been exposed to even mediocre educational experiences.

In support of these statements we can briefly mention data from two sources.
First, Arthur Jensen's work at the University of California at Berkeley where a
learning task has been developed which has been used with children of different soc.o-
economic class levels (Jensen, Collins, and Vreeland, 1962). When the sample is
restricted to middle class children, the performance on the learning task correlates
quite well with the I.Q.'s obtained from standard tests of intelligence. High I,Q.
middle-class children do well on the learning task while low I.Q. middle~class children
do poorly. V/hen deali:.g with low socioeconomic class children, on the other kand,
youngsters are found who have low I.Q.’s yet who pexrform at a norral rate on the
learning task (Jensen, 1957). Jensen's data on middle-class children indicates that
learning-rate on their instrument is related to intelligence. Hence, it is quite reason-
able to suspect that the poverty-area children with low I.Q. and high learning-rate are
children of adequate intelligence who have been inaccurately labeled with a "low" 1.Q.
score. Ve would predict that the disadvantaged children who performed at a normal

rate on Jensen's learning task would also score high on a culture-fair intelligence test.
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Related to the above findings, is data from a completely different area of investiga-
tion. Eisenberg and Connerxs (1966) reported that a 6-week Head Start program could
produce statistically significant increases in I.Q. as measured by the Peabody Picture
Vocabulary Test, Columbia iviental Maturity Scale, and Stanford-Binet. It might well
be that what the Head Start study was dealing with were disadvantaged children with
good leaxning capacity who scored very low on standard intelligence tests. Exposing
these youngsters to the Head Start program better enabled then; to demonstrate their
actual level of intellectual ability. Hence, the post-testing shows significant increases.
It appears that the laboratory work of Jensen and the field experience of Head Start
studies complement each other quite well. Their data raises serious question as to
the true meaning of a low score on one of our standard intelligence tests received by
a disadvantaged child.

Our current problem in regard to the meaning of the I.Q. with disadvantaged
children might well be aided by our consideration of a statement by Binet in 1909:

" . . some recent philosophers appear to have given their consent to the deplorable
verdict that the intelligence of the individual is a fixed quantity . . . . we must protest
and act against this brutal pessimisin . . . . a child's mind is like a field for which

an expert farmer has advised a change in the method of cultivation, with the results
that in place of desert land, we now have a harvest. It is in this particular sense, the
one which is significant, that we say that the intelligence of children may be increased.
One increases that which constitutes the intelligence of the school child; namely, the

capacity to learn, to improve with instruction . . .

One might equate Head Start improvement with good farming. The possible loss of

the gains achieved by Head Start when these youngsters are placed in a regular school
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program might be equated with a situation where well nourished young plants are
transplanted into vexry poor soil. A culture-fair instrument might well be seen as a

tool which helps the farmer p.an appropriately.
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