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Abstract

The purpose of the present study was to determine the
validity and reliability of five non-verbal subtests of Stanford-
Binet Intelligence Scale 4th edition and further to construct
norms for use in Bangladesh. The subjects for this study were
1841 children ranging in age from 3 to 9 years. The children
were selected from 4 urban towns and 3 villages of Bangladesh.

A pilot study was conducted on 233 children (116 children
were from wurban area while 117 were from rural area) for
tryingout and pretesting the test items.

The wvalidity and reliability was determined during the
pilot study. A contrasted group validity (when test scores on
normals were correlated with contrast group of known handicapped
children) was computed and the reswult indicated significant
difference between the two groups at .001 level. On the other
hand the test-retest reliability was computed and the correlation
between the two tests were found to be .81.

Next an item analysis was carried out with the scores of 233
subjects, 1i.e. on the same pilot study sample for the five
subtests of the Stanford-Binet Intelligence Scale. The
‘difficulty index and the ‘discriminating index” ~ was found out
for each item of the test. The difficulty index ranged from .99
to .004 in the urban sample while it ranged from .0089 to .55 1in
the rural sample. Based on the results of item analysis the item
were rearranged in order of difficulty for further
administration. However no items were eliminated or substituted.

The validity and reliability was again determined with the
sample of the main study. The validity of the scale was
determined by finding out the coefficient of correlation between
the PCSAS scores of Stanford-Binet Scale and three tests (i) the
Wechsler Intelligence Scale for Children-Revised (WISC-R) cii)
Adaptive Behaviour Scale (ABS) and (iii) the Denver Developmental
Screening Test (DDST). The validity ceoefficient when correlated
with WISC-R was found to be .66, it was .71 when correlated with
ABS and finally it was .56 when correlated with DDST. The
reliability of the present test was determined by applying the
Kuder Richardson Fomula-20 and by the test retest reliability
method. The internal consistency of each item was calculated with
the Kuder Richardson Formula -20. The highest consistency were
found for the subtest Copying which was .82 with the 8 year
olds, while the lowest was .58 in the subtest “Memory for Digits”
for 6 year olds. For test-retest reliability correlation was
found to be .97 and .44 for the wurban and rural sample
respectively. The subtest wise correlation for the two
administration ranged between .88 and .92. Finally the age norm
for interpretation of the raw scores were developed. The Partial
Composite Standard Age Score (PCSAS) for the urban sample ranged
from 32 to 166 while for the rural sample it ranged between 28 to
168.
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CHAFTER I

INTRODUCTION

Intelligence has been defined as the capacity to profit from
experience and to go far beyond the given to the possible. It was
in our intellectual development that we humans have been able to
transcend our physical frailty and gain dominance over more
powerful or numerous animals. The attempt to measure human
intelligence has entailed more continuous, long term, intensive
effort than any other projects in psychological measurement. In
the study of human intelligence philosophical curiosity interacts
with practical demands. For centuries men have been puzzled over
the enormous differences in sheer intellectual capacity that
separates a Socrates from an ordinary citizen, a retarded from a
normal child. They are asked whether biological or educational
factors are more influential in producing them. Eventually
because of the practical needs of civilized societies, it became
more and more urgent to find some way to evaluate the
intelligence of individuals as accurately as possible. The advent
of universal education brought all sorts of children, talented
and untalented into the schools. Clearly, teachers needed to be
able to distinguish between different mental capacities in order
to educate children suitably.

Intelligence a common word today, was almost unknown in
popular speech a century ago. During the later part of the
nineteenth century, the philosopher Spencer and Francis Galton
stimulated by Darwin’s writings on the "Origin of Species
Differences" reintroduced the ancient latin term "INTELLIGENCE"
ta refer +to individual differences in mental ability. They
believed that there was an inborn human characteristic of general

intelligence distinct from special abilities. Intelligence has
been defined in many ways, beginning with PBoring’'s (1923
assertion that intelligence is what the test tests and

culminating in a variety of more or less complex definitions of
intellectual functioning.



Dhaka University Institutional Repository

Definitions of Intelligence :

Attempts to define intelligence has been a popular endeavour
among psychologists. A satisfactory definition should have
atleast two features; it should not grossly violate the folk use
of the word, and it should be obiective and operational rather
than simply being a list of synonyms as is customary in most
dictonary definitions.

Amang the basic approaches to defining intelligence were as
follows :

"Intelligence is the ability to learn:. Superficially, such
an approach in defining intelligence makes sense. The more people
are able to learn, the smarter they probably are. The faster
people can learn, the more they can learn by a given age, and
thus the better they can score on intelligence test. These
approaches also have some difficulties. Since there were many
different kinds of learning, one individual might do good in one
and might not do well in another. Guilford (1947) reviewed a
number of experiments addressed to this guestion. The general
approach to such research was to determine the rate of learning
in several different kinds of learning tasks for a number of
subjects. If there were such a thing as general learning ability
then those subjects who do the best on some learning tasks ought
to do well on others also, but this was not the case. Almost
universally, correlations between learning rates for various
tasks were guite small.

fi second problem was that learning ability does not seem to
be related in any direct way to the more complex sort of problems
found on many intelligence tests. Zeaman and House (1%44) have
reviewed the research on the relationship between le2arning and
intelligence as measured by the performance an standard
intelligence tests and they concluded that as long as the
learning task was simple enough, subjects of low intelligence
were not poor learners than subjects of higher intelligence. An
important exception to this generalization was school learning.
Numerous studies report a high relationship between school grades
and intelligence test performance (Bond, 1%40).

"Intelligence is what has been learned". An example to this
approach was Wesman's (1968) definition, "Intelligence 1is a
summation of learning experiences". This definition implied that

intelligence tests were not measuring an ability or potential as
much as they were measuring achievement. In a sense Lthey were
measuring our knowledge. One difficulty with such an approach was
that it does not fit in with popular notions of what intelligence
is. Most people think that an intelligence test should be some
thing other than an achievement test, reflecting not so much what
a person has learned so far but rather measuring some sort of
potential for future achievement.



Dhaka University Institutional Repository

-2 -

"Intelligence is the ability to adapt fe the environment”,
particularly to new situations in the environment. For example
Stern (1914) the developer of I0, defined intelligence as
"general adaptability to the new problems and conditions of life”
The difficulty with this definition was that it was difficult or
impossible to define "adapt". There were some people who were not
very intelligent yet they adapted well to their environment.
Certainly what was a successful adjustment for one individual
would be a poor adjustment for some one else, since different
people have different goals and aspirations. This problem was
magnified when a variety of different cultures were considered,
since each culture reinforced different skills and talents. It
has been suggested that intelligence was a culture specific
ability, but this was not consistent with popular usage.

"Intelligence is the ability to carry out abstract
thinking". Terman (1921) the developer of Stantord Binet
Intelligence Test defined intelligence in this way. As a result,
there were number of items on his test directly measuring the
capacity to think abstractly. Research on the relationship
between learning and intelligence showed little relationship
between simple learning and [0, but when the material to be
learned was complex or abstract, high 10 subjects performed
better than low IQ subjects. Such a definition was not as general
as the others mentioned, since it limited intelligence to one
mental ability rather than encompassed all mental functioning.
Recently Jensen (1970) has proposed two kinds of intelligence,
Levael I and Level II. Level I referred to basic associative
abilities and would be best measured by a test such as digit span
while Levael II referred to abstract problem solving, and thus
corresponded closely to the capacity for abstract thinking.

A number af people have defined intelligence in global terms
rather than in terms of specific ability. "Intelligence"
according to Wechsler (1944) is the aggregate or global capacity
of individual to act purposefully, to think rationally, and to
deal effectively with his environment. On the other hand Stoddard
(19243) defined "intelligence as the ability to undertake
activities that are characterized by (1) difficulty (2)
complexity (3) abstractness (4) sconomy (95) adaptiveness to a
goal (&) social value (7) the emergence of originals, and to
maintain such activities under conditions that demand a
concentration of energy and a resistance to emotional forces".

For Jean Piaget (1952) the function of intelligence like
that of all biological abilities, was adaptation to the
environment. As children advanced through stages of development
and adapted to their environments old cognitive structures were
reorganized and extended and intelligence increased.
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Similarly Spearman (1%27) and Thurstone (1%938) in their
analysis of many individuals on a wide variety of test items
concluded that individuals have different strengths and
weaknesses in facets of intelligence ranging from verbal fluency
to adeptness in seeing spatial relationships. Whereas Thurstone
(1938) placed emphasis on the specific facets of intellectual
behaviour, Spearman (1927) maintains that an overall global
capacity or innate intelligence accounts for variations in test
scores. In contrast to Wechsler, Thurstone, and Spearman, Burt
(1958) views intelligence as " an innate general cognitive
ability". Differences in intelligence seemed to depend on the
combined action of numerous genes whose influence was 754 of
measured variance in I0. Burt’'s work laid the ground work for
Jensen's (19469) thesis that retarded and low functioning children
could not be helped intellectually by earlier intervention. In
contrast to all others mentioned, Wesman (19468) views
intelligence "as the summation of learning experiences'.

lLike Fiaget, Reid Tuddenham (1964) and Roger Webb (1%74)
have suggested that the key to intelligence was adaptation.
Intelligence, Tuddenham holds was not a trait but how adaptive a
person’s behaviour was. The virtue of this view was that it
centers on performance and was less culture bound than some other
definitions.

Intelligence has been variously defined in terms of ones
ability +to think abstractly, to acquire knowledge, to adapt to
ones environment, to profit from experience, and to acquire new
abilities. Recently Sternberg (1982) has defined intelligence as
"goal directed adaptive behaviour". which he believes represents
a common theme in research on intelligence.

More Recently Sternberg (1984) has defined intelligence very
broadly calling it purposive or successful adaptation in a real
world context. By this definitions intelligence includes whatever
characteristics lead to such adaptations, if it was understood
that "adaptation" covered changing the environment or selecting a
new one 1f necassary.
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Theories of Intelligence :

The notion of an easily identifiable attribute of mind often
called intelligence is an extremely popular and historically
entrenched theoretical conceptualization. Two major wviews of
intelligence have competed for supremacy : a single trait or
attribute versus a set of skills.

In common with many others, Galton (1884), Goddard (1912),
Spearman (1%904) and Terman (190&6) considered intelligence to be a
single, easily measurable factor. It was Burt, Jones, Miller and
Moodie (1934) who articulated the concept of ‘g’. It was from
their theory that the basic features of a single factor theory of
intelligence could be extracted. Their theory included five basic
assumptions :

1. 'g’ a single factor within individuals, subsumes all mental
ability.

.

2. ‘g’ predicts all mental performance to a significant degree.

3. 'g’ can be easily measured by assessing a relatively limited
subset of behaviours.

4. ‘g’ is innate and therefore genetically determined to a
significant degree.

‘g’ is not subject to gualitative chanaes or to environmental
influsnce.

n
]

A corollary to this last point was that ‘g’ did 1increase
with age up to some innately determined maximum as +the child
developed, hence the necessity of expressing intelligence as a
ratio of mental ability over chronological age. While the

absolute amount of ‘g’ may increase, the ratio (MA/CA) should
remain stable within the bounds of measurement srror.

The first theory of trait organization based on a
statistical analysis of test scores was the two—factor theory
developed by the British psychologist Charles Spearman (1904,
1927). He examined the intervreslationships among tests of various
abilities and concluded that all intellectual abilities have a

2 *

general underlying factor ‘g’ in common and a number of specific

factors (s) that are unigue to each ability. Spearman
conceptualized the 'g’° factor as general mental energy. The g’
factor was thought to be in operation of deductive nature, linked
with skill, speed, intensity, and extensity of a persons

.

intellectual output. Spearman hypothesized that ‘g’ is a function
of heredity and that ‘s’ is a measure of specific learning and
experiences acquired by the individual (Fructher, 1954). This
two-factor theory has been a ussful conceptual base for measures
of general and specific abilities.
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E«l . Thorndike (1927), another pioneer in developing
theories of intelligence, thought of intelligence to be composed
of a multitude of separate elements, each representing different
abilities. Thorndike believed certain mental activities may have
some common elements that form clusters; he identified three such
clusters of mental abilities : social abilities (dealing with
people) concrete intelligence (dealing with things), and abstract
intelligence (dealing with verbal and mathematical symbols).

A third pioneer, L.L. Thurstone (1938), was one of the first
to use factor—analytic methods to probe the construct af
intelligence. He identified eight primary mental abilities :
verbal, perceptual speed, inductive reasoning, word fluency,
number facility, memory. spatial relations and wverbal fluency.
Thurstone later discovered these primary factors had moderate
inter correlations, leading him to postulate the existence of a
second—-order factor that permeates the eight primary abilities.
This factor resembles Spearman’s ‘g’ .

J.F. Guilford (19467) became the most prominent multifactor
theorist in the United States. He developed a three dimensional
structure—of—intellect model that consists of five operations
categories (cognition, memory, divergent production, convergent
thinking and evaluation)i; four content categories (figural,
symbolic, semantic, and behavioural); and six product categories
(units, classes, relations, systems, transformations, and
implications). He believed that intelligent activities could be
understood by the kinds of mental operations performed, the type
of contents on which the operations were performed, and the
resulting products.

The most significant theoretical impact has been made by Jean
Fiaget (Ault,1977, lavell,1977) who viewed intelligence as a form
of biological adaptation between the individual and the
environment. He theorized that biclogical adaptation was extended
by cognition, which allowed the individual to move from an
immediate action level to a symbolic level through the process of
internalization. Fiaget saw cognitive processes emerging as a
result of reorganization of one’'s psychological structures,
resulting from interactions between the individual and his
environment.



Dhaka University Institutional Repository

- -

Modern conceptions of intelligence stress the importance of
both innate and developmental influences. Intelligence was
characterized as a more global concept than was earlier helieved
with the unique learning histories of individuals determining
how intelligence was used. Among the modern theorists, Jensen
(1970,1980) has suggested two major classes of mental abilities :
associative (level I) and cognitive (level I1).Associative
ability involveed reasoning and problem solving. Little
transformation of input took place within level I, whereas level
II1 processing involved a conscious manipulation of the stimulus
input in producing the correct output.

A second modern theorist., Jagannath Das categorized
cognitive ability by way of information processing model. - Das
model has two primary modes : simultaneous processing  and
SUCCassive processing. Stimuli were arranged either in a
simul taneous manner or sequential manner in  order to  make
decisions. Egual status was given to both modes as a given task
could be solved by more than one mode. Das perceived intelligence
as the ability to use information procedures in order to plan and
structure behaviour effectively for goal attainment (Das, 1972;
Das, Kirby, & Jarman, 1975; Das & Molloy, 1975:; Jarman & Das,
1977) .

Intelligence has been viewsd by some as culturally
determined, implying that the qgualities that constitutes
intelligence were a product of time and place. This view of

intelligence known as cultural relativism, was closely related to
the idea of intelligence as a set of specific acquired skills or
strategies. Jensen (1980) depicts this interpretation as
confusing intelligence or ‘g’ with the instrument measuring it .
Instruments that measure intelligence were undoubtedly cultural
in the sense that persons must have had some experience with the
basic contents of the test. The trait of intelligence seemed to
represent a single ‘g’ factor in all human groups even though it
may not always be valued. To know the presence of ‘g’ span in all
of human history, it would be difficult to believe that the
geniuses of the great civilizations of the past were not well
above average in the kinds of behaviour that best characterize
‘g’ of present intelligence test.
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Measurement of Intellegence :

Various types of measuring instruments should ideally be
used for the assessment of the strength and weakness of the
mental abilities and intellectual functioning of an individual.

Assessment has been described as "scientific art of arriving
at sufficient conclusions from insufficient data" (085 Staff,
1248). Scientific psychology attempts to formalize the procedures
by which such predictions about individual behaviour can be made
with a minimum of error and a maximum of accuracy.

Assessment 1is the use of specified testing procedures to
evaluate or differentiate individuals on the basis of certain
characteristics (kelly 1947). FPsychologists use assessment
techniques to make sense of the incredible range of individual
differences. They want to understand how different traits go
together to form a unigue personality. By testing, classifying
and categorizing individuals who share similar traits,
psychologists can correlate behavioural differences . They are
interested to know about how people develop. How important are
SBeX, race, intelligence and other human charecteristics in
predicting specific behavioural outcomes.

In all such testing the goal was +to find out more
information that would further the development of psychology as a
theorsatical and applied science. Among these instruments general
intelligence tests, achievement and aphtitude tests were the most
important and commonly used ones. The scores obtained by an
individual on any one category or more of these tests might be
used for a variety of purposes.

All these measuring tools were often used for a diagnosis
and prognosis of the individuals behaviour patterns in a wvariety
of settings. In a country wide search for talented individuals or
mentally handicapped ones, tests of intelligence, aptitude and
achievement should ideally be used in conjunction with other
significant informations, for the purpose of propear
identification and classification of those individuals.
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One of the most important characteristics of the concept of
intelligence was that people differed in it. These differences
could at least in theory be measured and quantified, hence there
was the necessity for the development of intelligence test. The
first modern intelligence test was developed around the turn of
the twenteeth century and within a few decades these tests became
widely used in virtually all school system in Britain, America
and in many other Western countries. They have been used to place
children in appropriate classes in school, they have been used to

determine the effectiveness of school curricula and other
training programmes, they have been used as a screening device
for hiring in a wide variety of occupations. Intelligence test

scores have been either, the dependent and independent variable
in thousands of projects and experiments.

Intelligence tests were typically printed tests containing
items (usually in multiple choice form) intended to measure  such
abilities as wvocabulary, reading comprehension, arithmetic
computation, inductive and other kinds of reasoning, spatial
ability and ideational flusncy. In general the skills were
academic—they were those that were taught in school or were
thought to predict success in school. The test items were well
constructed (Simon 1973, 1278) in the sense that they were
clearly stated, all the information needed were available and
there was only one correct or "best" answer. The score was the
number correct. These tests provided a single summary score such
as an I8 as an index of the individuals general level of
performance. The tests were validated against measures of
academic achievement, and were often designated as tests of
scholastic aptitude.

Intelligence tests were frequently employed as preliminary
screening instruments to be followed by tests of special
abilities. This practice was normally prevalent in the testing of
normal adolescents or adults for sducational and occupational

counseling, personnel selection, and similar purposes. Another
common use of general intelligence tests were to be found in
clinical testing. spacially in the identification and

classification of the mentally retarded.

The use of the psychological tests in the United States has
had the expectations of even wild dreamers a half century ago.
Newsweelk once stated that the annual scale of the test booklets
and answer shests to schools were 122 million five vears sarlisr
(Reported in Goldman 19461, FP.1).

Survey of the test uwusage in business, industry and
governmant would be impressive. Testing in the large
organizations were used mainly for the institutional decision
making. Ewven in clinical settings, where testing was done much
more on an individual basis, there was a great amount of testing
going on. In public clinic services it has been estimated that
there were at least 700,000 individuals tested every vyear
(Sundberg 1261 a).
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Intelligence Test Development — A Historical Ferspective :

The study of intelligence and its measurement traces its
roots to physicians, educators and psychologists who were deeply
involved with population at the extremes of intellectual
continuum. Esquirol (1938) and Seguin (1207) were committed to
the study of mentally retarded individuals, and Galton 18469) was
fascinated by the mental abilities of geniuses. The separate
contributions of these pioneers have been profoundly felt in the
field of intelligence testing, it was the innovative research
investigations of Binet (19032) who focused on the mental
abilities of typical or average children at each age, that have
had the longest, lasting and most direct effect on individual
intelligence testing as we know it today .

Esquirol and Seguin :

Esquirol made several important contributions, most notably
by distinguishing "between the idiot, whose intelligence does not
develop beyond a very low level and the demented person”
(Feterson 1925). This distinction between mental retardation and
emotional disturbance reflected a wvital breakthrouagh for
assessment and indicated the primitive state of the art in the
garly nineteenth century. Esquirol also described a hierarchy of
retardation {or feeble mindedness, as it was known 1in earlier
times) with “"idiots" occupying the bottom rung, followed by
"imbeciles" and peaking with "morons" (Feterson 1925). He was
well ahead of his time in concluding that the use of language was
the most dependable criterion. for inferring a retarded
individuals intelligence level (Anastasl, 1976), Esguirol (1928)
was also credited with developing a precursor of the mental age
concept by pointing out that an idiot is incapable of acquiring
the knowledge common to other persons of his own age (Feterson
1925} «

Sequin was heavily influenced in his work with mentally
retarded individuals by Itard, of Wild Boy of Aveyron fame. Like

Esquirol, Seguin (19207) tried +to establish criteria for
distinguishing between different levels of retardation, although
he focused on sensory discrimination and motor control. Optimism

regarding treatment of retarded individuals characterized Seguins
approach and he instituted a comprehensive programme of sense
training and muscle training technigques much of which live on in
present day institutions for the mentally retarded (Anastasi,
1976&) -
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The Galton—-Cattell Approach to Testing :

Francis Galton (1846%9) transformed his enthusiasm for gifted
men and genius and the study of the genetics of intelligence into
the development of what was apparently the first comprehensive
individual intelligence test. Based on Galtons (1883) belief that
intelligence must be intimately related to sensory abilities
because environmental knowledge comes to us via the senses, he
developed a series of tests such as weight discrimination,
reaction time, visuwal discrimination, steadiness of hand,
keenness of sight, and strength of squeeze. His empirical
justification for this test battery came from comparisons betwsen
gifted and retarded individuals that, not surprisingly. showed
obvious superiority in favour of the gifted (Feterson 192%5).
Galton's influence spread far beyound his laboratory as Galton
type tests were developed throughowut Ewrope and the United
States.,

James Mckeen Cattell an assistant of Galton set up a
laboratory in 1890 at the University of Fennsylvania and moved it
to the Columbia University the following year. Cattell coined the
term "mental tests"; Galton's influence was clearly evident in
Cattell’'s 40—-460 minute individual examination, as after—-images,
colour vision. sensitivity to pain and the like (FPeterson; 1925).
Cattell elaborated on and improved his mentor’'s methodology by
emphasizing the vital notion that administration procedures must
be standardized to obtain results that were strictly comparable
from person to person and from time to time.

Later a challenge was issued to the Galton view of sensory
and motor intelligence from Alfred RBinet of France. In
collaboration with Simon and Henri, EBinet conducted numerous
investigations of complex mental tasks rejecting the Galton
notion that performance on simple, elementary SENSOrY
discrimination and motor co—-ordonation tLasks equates to
intelligent behaviour.

The downfall of the Galton—-Cattell approach, and the con-
comitant upswing of the Binet methodology. came oddly snough as
the result of two very flawed investigations. Stella Sharp
(1898-99) directly compared sensory-discrimination tests with
tests of complex mental functions and concluded that the simplest
mental processes yielded comparatively unimportant information,
whereas the tests of PBinet and Henri showed much wvalue in
assessing "individual psychical differences".
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The second study that spelled doom for the Galton approach
was Wissler’'s (1201) correlational analysis at Hernard College
based on data for 250 freshmen and 35 seniors. Even though
initial reaction to the two studies was predominantly antitesting
causing a lack of enthusiasm for the Galton—-Cattell as well as
the Binet—-Henri approach in the United States, the methodology of
Binet eventually triumphed first throughout Europe and finally in
America (Feterson 1925).

Interestingly, recent research by Jensen (1979) and his
students (such as Vernon, 1981) has revitalized the early work of
Galton to some extent. Although they confirm that simple reaction
time measures contribute little to wvariation in intellectual
function, these researchers have found substantial relationship
between intelligence and complex reaction time over repeated
trials of the same task. Thus adaptations of Galtons work might
yet be found to impact on objective intellectual assessment in
future.

Alfred Binet's legacy in the United States :

In addition to recognizing the inevitability of SOME
variability in test performance, Binet discarded the specific
test for the specific ability and took a group of tests which
seemed to cover in general the chief psychological
characteristics that go to make up intelligence. And further
more., as the norm or standard of intelligence he took what the
average child at each age could do" (Fintner & Fatterson 1925).
The age—level approach characterizes the Stanford—-Binet
Intelligence Scale (Terman & Merrill, 1973) to this day, and the
nature of the tasks developed by Binet and his colleagues were
very similar to the specific tasks constituting every major
intelligence test in current use (Kaufman 1983).

The Binet-Simon scales, including the 19211 revision, which
extended through adulthood, were welcomed in Europe and the
United States, and their translation and adaptation had begun
almost immediately. Town directly translated the HBinet-Simon
Scale into English, in 19213 early revisions and adaptations were
developed by Bobertag in Germany, Johnston and also Winch in
England and several investigators in the United States : Goddard,
Kuhlman, Wallin, Terman, Yerkes (Fintner and Fatterson, 1925).

Siop
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Terman’'s (1914) Stanford Revision and Extension of the
Binet—-Simon Intelligence Scale later shortened to Stanford-Binet:

Terman ublishing a revision of the Binet Scale that he
termed "tentative" (Terman & Childs, 1912), spent four years
painstakingly and thoroughly standardizing the scale. Terman also
introduced the term IQ in his 1916 scale, borrowing Stern’'s
{1914) concept, and making his revised Binet even more attractive
to individual mental examiners.

The 1937 revision of the Binet (Terman and Merrill, 1937)
produced two forms : L and M and corrected many of the problems
with the earlier version. for example, more nonverbal tests were
added at the preschool levels, the standardization was much
improved, and additional levels were added at the lower and upper
ends of the scale. Later in the 19240 revision Forms L and ]
were combined into Form L—M and the deviation I8 (a standard
scorea with a mean of 100 and standard deviation of 14&) replaced
the ratio 10 (Terman & Merrill 1937) . There were no
restandardization of the 1960 Stanford-EBinet. The 1972 Stanford-—
Binet represented a restandardization of the instrument, but no
modifications of existing items (except for a couple of trivial
substituations) or switching of tasks from one level to another.

David Wechsler’'s Contribution to Intellectual Evaluation:

The biggest challenge to the Stanford-Einet monopoly came
from David MWechsler in 19329, when he published the Wechsler
Ballevue Scale (Wechsler 1939). All the Wechsler Scales included
10-12 separate subtests with about half included on a wverbal
scale and half on a performance scale, yvielding three IQ's a
verbal IQ, a performance IQ and a full scale IG0. The yielding of
a global I, despite the separate subtests and scales were
consistent with Wechsler’'s (1958) notion about the existence of
the construct of a global intelligence.

Wechsler followed four procedures before selecting 11
subtests for his original 1939 Wechsler Bellevue Scale (1)
careful analysis of all existing standardized tests regarding
functions measured and reliability (2) empirical assessment of
each tests validity claims (ZF) subjective judgment of each tests
clinical wvalues and (4) tryout data collected over a two-year
period on individuals with “Yknown" level of intelligence
(Wechsler 19538, p, 6%). By limiting his test to those already in
existence, Wechsler selected the test measurement tools available
in the mid 1930's, in actuality all his tasks were taken from the
work of Binet and the others in United States who adopted the
Binet scales from 1900 to 19215. The intelligence scale developed
by David Wechsler included several successive editions of three
scales, one designed for adults, one for school age children, and
one for preschool children. The main differences among the scales
were the age group for which it was intended.
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The first form of the Wechsler scale known as the Wechsler-—
Bellevue Intelligence Scale was standardized on &70 white
children whose ages ranged from 7 to 16 and 10,081 white adults
whose ages ranged from 17 to 70.

The Wechsler—-Bellevue Scale (1939), though a useful and
popular instrument, had been supplanted by the Wechsler Adult
Intelligence Scale (WAIS) published in 195%5% and Wechsler
Intelligence Scale for Children (WISC) published in 1949. The
total standardization sample of WAIS consisted of 850 males and
850 females who ranged in age from 146 to 64 years. A special
standardization sample of 475 subjects were utilized in order to
develop a norm for persons who were beyond 64 years of age. The
earlier scale had a numbsr of technical deficiencies,
particularly with regard to size and representativeness of
normative sample and reliability of subtests which were largely
corrected in the later revisions. The latest edition was the
Wechsler Adult Intelligence Scale-Revised (WAIS-R) published in
1961«

The WAIS-R standardization was chosen with special care to
ensure its represtativeness. The normative sample consisted of
1880 cases, including an equal number of men and women
distributed over nine age levels from 14-17 +to 70-74 vyears.
Farticipants were selected so as to match as closely as possible
the proportions in the 1970 U.S. Census, with regard to
geographical region, urban-rural residence, race (white vs non
white), occupational level, and education. The standardization
sample was designed so as to include only "normal adults".

The Wechsler Intelligence Scale for Children (WISC) has been
used extensively by psychologists in clinics, school, and various
other institutions. The WISC was standardirzed on a sample of 2200
white American children. It was designed for use with children
whose chronological age ranged from 5 through 15 years. The WISC
was later revised in 1974 and was named Wechsler Intelligence
Scale for Children - Revised (WISC-R). The WISC-R consisted of
the same 12 tests that constituted the 1949 WISC. One principle
change involved was the age in the battery : the WISC~R was
intended for wuse with children & through 16 years of age. All
the items from the 1949 digit span, mazes and coding tests were
included in the WISC-R. At least half of the test items from all
the other tests except picture arrangement were retained intact
e with slight modifications. Picture arrangements were
substantially altered. The standardization sample contained 2200
cases— 1100 boys and 1100 girls. The WISC-R IQ were based on
scaled scores derived separately for each age group. To construct
the IQ table for the WISC—-R, three sums of scaled scores (verbal,
performance and full scale) were obtained for =ach child in thea
standardization sample.



Dhaka University Institutional Repository

_14_

Finally the Wechsler pre-school and primary scale af
Intelligence (WFFS5I) was published in 19467. This test was used
for children whose ages ranged from 4 through & 1/2 years. This
scale was standardized on a sample of 1200 boys and girls. The

WFFSI was similar to the WISC in organization and content.

Binet and Wechsler translated in European countries :

The Wechsler Intelligence Scale for Children was translated,
adapted and standardized in Scotland. Scottish version of WISC
made amendments in  the WISC manual of the Fsychological
Corporation 1949 and amendments to the scoring instruments given
in the WISC manual. Norms were derived from 1974 children of 5-15
years of age. (Liikert 1949).

Joanhim (1758) standardized the Hamburg Wechsler
Intelligence Scale for Children in German language. In 1973
Flammer, Grudernmann, Inaven and Schuler administered the Hamburg
Wechsler Intelligence test for kinder gatten along with other
intelligence test and found that reliability estimates of the
total scores were reasonably high, their discriminative power

differed for various sections of the scales as well as between the

different tests. In addition the test displaved a heterogeneous
factor compositions.

The Stanford-BEinet Intelligence Test was translated by
Leuckert in German language. Amelang (1247) made a comparative
study with Hamburg WISC and the Stanford-Binet Intelligence
Leuckert GScale. Fresentation of statistical results includes
tests of normal distribution of scores, means, standard deviation
and range of [0, interest correlation and the mean I0s of
professional categories.

In (1972) Hans J. DNerup translated the Wechsler
Intelligence Scale for Children in Danish language. He has
presented results of his work with the standardization of Danish
version. He also states that the Danish norm would help in
evaluating properly the extremes, except in the verbal part above
Maan .

Seisdedos, Nicholas (1972) was concerned with the norming
sample and verbal aspects in the adaptation of an intelligence
scale (WISC) in Spanish language. Later Lopez-Soler, Concha,
Romero-Medina-Augustin in (1988) studied the factorial structure
of a Spanish—language version of the WISC,which was translated in
1976. In another study in 1978 by Rodriguez, Maria-D, Frewstt-
Diaz, and Joseph, the reliability of the WISC-R Spanish
translation was studied. It was suggested that the Spanish
translation of WISC-R would be ready for norming with minor
modifications.
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In Itally Bazzo, Maria, Zecca and Graziella (1946) worked
with the Italian revision of the Stanford-Binet Scale Form L—-M
19260. They also discussed the third revision of the Stanford
Binet Scale by Terman and Merrill in 1260 and reported minor
modifications adopted for use with Italian children as a result
of research conducted in Genoa.

The Wechsler Intelligence Scale for Children (WISC) was also
translated in Italy. The result of the [talian version reported
that the odd even reliability coefficients of the Italian version
of the WISC were similar to those for the English version. It was
suggested that the difference between the two versions. reported
by G.0 Giordano and A. Lama (19&0) confirmed that the present
data cannot be attributed to a lack of reliability of the Italian
version of the WISC.

The two version of the Wechsler Intelligence Scale for
Children (WISC) and the Wechsler Intelligence scale for Children-—
Revised (WISC-R) have been translated in French language. The
French WISC-R demonstrated the material accuracy of this test
Verbal, Ferformance, and total I8 means did not significantly
deviate from 100 for any age level, although standard deviations
differed from 15 for some ages. Age and total I0 did not effect
scaores on the verbal and performance subscales. A difference of
+=12 points could be considered statistically normal and could be
used as a criteria for computing and interpreting scatters
(Fierre Dague, 1982).

Binet and Wechsler Scales Translated in Asian African and Other
Countries :

Modern psychology is moving east with increasing rapidity.
Spawned by British mental philosophy and evolutionary biology in
interaction with German physiology and philosophy. and conceived
against the rising swell of nineteenth century positivism, modern
psychology arrived in Asia specially in Japan, almost as early as
it did in United States. The subject was introduced into a
Japanese University around 1890. It made an appearance in China
before 1920, and in some of the colonized countries, such as
India and Vietnam before World War II, some what later in the
Australian and New Zealand colonies, where the intellectual life
and educational institutions of the new population were little
influenced by the orginal inhabitants.



Dhaka University Institutional Repository

India had a rich treasure house of psychological knowledge
in the ancient philosophical and religious texts. Besides "mental
chemistry" of the structuralists. psychoanalysis and mental
testing became popular in the sub continent. Similarly,
assessment of intelligence and of special abilities as initiated
by Binet and early pioneers like Terman, Spearman and others
gained popularity and many psychologists began to use various
psychological tests current in the west, sometimes making minor
modifications to suit the Indian populations. In the field of
Intelligence testing till 1921 the work was done by few isolated
missionaries engaged in educational work, like E.L. King and D.S.
Herrick. In 1921 the Bureau of education and research of +the
Government of India devised a series of tests based on Stanford-
Binet Intelligence Scale. In 1957 C. Herbert Rice devised a
Hindustani Binet Scale.

The Bombay-Karnataka revision of the Stanford-Binet by Kamal
(1953) and the Lady Willingdon Training College Revision of Binet
in Tamil and Telegu turned out to be a sustained experience on
the adaptation of intelligence tests. Later Kulshrestha (1971)
adapted the Stanford-Binet Intelligence Scale form L-M in Hindi

In 1964 A.J. Malin adapted and standardirzed Wechsler
Intelligence Scale for Children at the University of Nagpur in
English (with an armchair translation into Hindi and Marathi
languages) with the permission of the psychological corporation.

The task of reviving and developing psychology was currently
being organized at different levels by the Chinese Feychological
Society, the Institute of Fsycholaogy and Universities and
Colleges (Xu, Jing and Over, 1980). In China mental testing was
forbidden but were now open to research for the first time.
Besides developing their own rating scales and other behavioural
assessment scales they have also started translating and adapting
individual intelligence tests like Wechsler Intelligence Scale
for children in Chinese. The Binet-Simon scale was also
translated in China by Lu Zhiwei and Wu Tianmin.

Individually administered intelligence tests have also been
translated and adapted in Japanese language and the Wechsler
Scales have been utilized by standardization of questions and
making the scoring and interpretation procedures suitable for the
Japanese people. Samejima Fumik developed an Absolute Scale on
the basis of the raw scores of the Suzuki-Binet Intelligence
Scale (1958).

In 1910 Henry Tasman Lovel , Reader in Fsychology Was
influenced by Binet’'s work on mental testing (o Neil Y977 p55)s
Later on Fhilips, the Frincipal of Sydney Teachers College in

1925 published a Sydney revision of the Binet tests (Martin 1925,
p-42).
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The Stanford-Binet Scale of Intelligence (Form L) was
adapted and standardized for Turkish blind children between 1982-

84. The findings proved some svidence that the Binet type items
at the younger ages at least, holds up well cross-culturally and
with the group of handicapped children.

The Wechsler Pre—school and primary scale of Intelligence
Test was translated in Hebrew version (Lieblich 1271) which
included Jewish Israeli norm. On the other hand the Arab children
were tested with an Arabic translation of the Hebrew wversion
(FKugelmass et al; 1974). Their tests were scored wusing the
Isragli—-Jewish norm.

Bikayi, and Ernest (1972) reports norm and reliability of
the French Version of the WISC performance scale adapted to
Congolese school children. The performance tests were also
adapted to incorporate materials with which Zairean children were
familiar while other subtests were the same as in the French
version.

In 19262 Liddacoat and Roberts adapted the Wechsler Eellevue
Adult Intelligence Scale for South African people aged 18-44, and
thus developed interim norm for using in clinical diagnosis.

The Wechsler Intelligence Scale for Children—-Revised was
translated in Mexican language and established the norms for the
WISC-R. To test the predictive validity of the Mexican version,
grades for the 1lst semester were obtained from all ss. Results
indicated that the mean Full Scale I was 83%2.3%, with a standard
deviation of 13.7. The mean Verbal I was 8%9.2, and the mean
performance IQ was 88.

Description of Stanford PBinet Intelligence Scale (Fourth
Edition), 1986. :

The Stanford Binet fourth edition (19864) is a revision of
the 1240 Stanford-Binet Intelligence Scale : Form L-M. The
authors (Thorndike, Hagen and Sattler) of this revision had
maintained continuity with the 1960 scale by building on its
strengths. At the same time they had made changes in order to
produce a more effective instrument for appraising the cognitive
skills of individuals from ages 2 to adult.(Stanford Einet, 4th
adition manual, 1984).

The fourth edition resembles the 1960 Form L-M in  that it
covers the same age range, includes many of the same item types
and requires the examiner to establish for esach examinee both a
basal level (two consecutive levels where the examinee passes all
of the items) and a ceiling level (two consecutive levels where
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the examinee fails all four or three out of four items. The
present 1986 revision differed markedly from all previous

editions of the Stanford-Binet in the following ways :—

1. Items of the same type were grouped into fifteen subtests with
each test requiring a some what different cognitive skills and
fund of information for successful performance.

2. Four broad areas of cognitive abilities were appraised by the
fifteen subtests. These four areas were @

(a) Verbal Reasoning.
(b) Abstract Visuwal Reasoning.
(c) Quantitative Reasoning and
(d) Short-Term Memory.

3. The composite score that appraised ‘g’ or general reasoning
ability was retained in the 1986 fourth edition. In addition the
following scores were now available : score for the four areas
described above, and combination of these four area scores and
individual test scores for all fifteen subtests.

4. The vocabulary test, together with chronological age, is used
to locate the level on each test at which testing should be
started so that the difficulty of each test could be adjusted +to
the ability level of the examinee.

The changes that had been made in the fourth edition gives
it certain advantages over the previous editions of the Stanford-
Binet.These advantages include:

1. Broader coverage of the cognitive skills and information
processing capabilities of examinees.

2. More flexibility in administration. Norms have been provided
for various combination of tests. The examiner could give all
tests suitable for a particular chronological age or could
administer only specific tests that vield the most relevant
information for making decision about the examinee.

Z. Higher reliability and precision in the test score were
obtained because examinees were tested with tasks that were
neither too difficult nor too sasy for them.

4. The opportunity to obtain a more detailed diagnostic
asgsessment of the cognitive functioning and information =
processing skills of the examinee.
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The authors have constructed the fourth edition to serve the
following purposes :

1. To help differentiate between students who were mentally
retarded and those who have specific learning disabilities.

2. To help educators and psychologists understand why a
particular student was having difficulty in learning in
school.

[

. To help identify gifted students.

B

To study the development of cognitive skills of individuals
from age 2 to adult.

The ultimate effectiveness of the fourth edition was to help
the educators and psychologists make decisions and wnderstand
students depending upon the skills of the examiner in
administering and scoring the test and in observing the behaviour
of the examinee during testing. The Stanford-Binet Intelligence
Scale has had long held a unigue place in mental measurement. The
test has had a long history and tradition, and a large volume of
scientific literaturese associated with it.

The authors of the fourth edition have strived to maintain
historical continuity, but over all, the fourth edition was
thoroughly a modern test in terms of content, scales and testing
procedures. The authors recognized that today’'s assessment need
required an instrument for measuring cognitive abilities that
provided an analysis of the pattern as well as the over all level
of an individuals cognitive development.

Therefore, they decided from the outsat to abandon the "age-
scale format", used in previous editions and to replace it with
tests that sach use a single item type. In the theoretical model
of the cognitive abilities, each test was designed to measure at
lepast on major factors.

To guide the construction of the fourth edition. the authors
adopted a three——level-hierarchical model of the structure of
cognitive abilities with a general reasoning factor, ‘g’ at the
top. Three broad factors - Crystallized Abilities, Fluid-
Analytic Abilities and Short-Term Memory constituted the second
level. Three more specific factors verbal reasoning, quantitative
reasoning, abstract/visual reasoning make up the third level. The
fourth edition had 15 tests. Nine tests svolved from the item
types used in the 1260 Form L-M and & tests were based on new
item type.
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The first level : General ability or ‘g’ is shown as the
first level. The authors of the fourth edition has defined it as
consisting of the cognitive assembly and control processes that
an individual uses to organize adaptive strategies for solving
novel problems. In other words "g’ is what an individual uses
when faced with a problem that he or she has not been taught to
solve (figure —-1).

iCrystallized Ability Fluid Analytic Ability Short-Term

' Memory

Verbal Quantitative Abstract/visual

| Freasoning Reasoning Reasoning

Vocabulary Cuantitative Fattern Analysis Bead Memory
iComprehension Number Series Copying Memory for Sentences
iAbsurdities Equation Building Matrices Memory for Digits
iVerbal relation Faper Folding Memory for Objects

1

' and cutting

Cognitive—-Abilities Factor Appraised in the Stanford-Binet Fourth
Fourth Edition (taken from the Stanford Binet 4th edition manual)

The second level : There were three second level factors on
the chart. The crystallized-abilities factors represented the
cognitive skills nescessary for acquiring and using information
about verbal and quantitative concepts to solve problems. These
abilities were greatly influenced by schooling, but they were
also developed by more general experiences outside of school.
The crystallized abilities factor could also be called a
scholastic or academic ability factor since these verbal and
guantitative skills have had high positive correlations with
school achievemsnt.

The fluid analytic abilities typified the cognitive skills
necessary for solving new problems that involve figural or other
non-verbal stimuli. The knowledge base necessary for this type
of problem selving was acquired more from genesral experiences
than from schooling. This factor involved the invention of new
cognitive strategiss or the flexible reassembly of existing
strategies to deal with novel situations.

- m m- - -
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The third factor at the second level of the cognitive
abilities model was short—term memory. Memory tests have always
had possitive correlations with total score on the Binet scales.
The information processing emphasis in modern cognitive resesarch
relates short—term memrory to more complex aspects of
cognitive performance. According to this research short term
memory serves two functions:

(1) to retain newly percieved information temporarily until it
could be stored in long term memory and (2) to hold information
drawn from long term memory that was being used for an ongoing
task. The relationship betwsen short-term memory and long—term
memory and betwesn memory and more complex learning and problem
solving Justify the inclusion of short term memory in  the
cognitive abilities model.

The third level: Three factors verbal reasoning,
gquantitative reasoning. and abstract/visual reasoning have been
identified by the authors at the third level of the cognitive
abilities model. These factors were more specific and more
content—dependent than factors at the first and second level.

The fourth edition of the Stanford-Binet uses a wide
variety of item types to assess esach area of cognitive abilities
in the theoretical model. each type (e.g vocabulary items or
bead memory items) had been placed in a separate test to make
administration easier and to provide for a more detailed
diagnostic assessment of the examinee. Each of the 15 subtests
had been designed to appraise one of the major factors in the
theoretical model.

The items in the sub tests were arranged in levels
designated by the letters A through Y. Each level had two items
of approximately eqgual difficulty. In most tests, items were,
identified by a single-letter level: in some tests some items
were identified by more than one letter. Within each test, the
difficulty of the items increased as an sxaminee moved from a
lower to a higher level. The number of levels in the tests
varied. 8ix of the tests have had 20 or more levels and covers
the entire age range from 2 to adulthood. The other nine tests
have had 7 to 16 levels and had been designed to function over a
narrower range of chronological ages.

The level format was adopted to facilitate adaptive testing
for each examinee. In adaptive testing. the examiner adjusts the
difficulty level of the test task to the ability level of the
individual being tested. When the dificulty of the tasks
administered is matched to the ability level of the individual
being tested, examinees with poorly developed cognitive skills
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are not frustrated or discouraged by having to work on tasks
that are much too difficult for them. Examinees with highly
developed cognitive skills were not bored by tasks that were too
2asy and presented no challenge to them. The fourth edition uses
a pattern of adaptive testing called multistage testing. In  the
first stage, the examiner is given the vocabulary test that
serves as a ‘routing test’ to determine the entry for all
remaining tests. The wvocabulary test has 27 levels A through W,
and covers the complete age range from 2 to adult. This is used
to determine the entry level. The second stage of the adaptive
testing requires the examiner to establish a basal level and a
ceiling level for each test administered.

With the adaptive testing format not all examinees of the
same chronological age will be given the same items nor will all
of them necessarily be given the same test.

Test Development In Bangladesh :

In modern times much of the success of educational system
in advanced countries of the world has been due to the
development of objective standardized psychological +testing of
abilities of students.

Need for such instruments can  hardly be denied. The
possibilities of education for any individual were limited by
his aptitude and interest. One of the major causes of failure in
schools and colleges and of low standard of achievement was due
the lack of proper counseling and guidance offered to our
students in the course of their education.

A successful guidance programme develops slowly and was
based on the discovered needs of the students. A cumulative
record system, objective tests of intelligence and specific
aptitudes, use of modern technique for assessing, reporting,
recording the students educational progress were basic
necessities. Information required by the individuals may vary at
different stages, hence appropriate and valid tests should be
developed to be useful at different levels.

In order to meet the above criteria of demands and needs of
students and to solve the problems of selection and admission
some interested teachers and students of the Institute o f
Education and Research, University of Dhaka and the Department of
Fsychology, University of Dhaka, have attempted to develop tests
for use in Bangladesh.
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Abdus Sobbhan was concerned with determining the predictive
validity of the translated version of the "verbal reasoning" and

"numerical ability" subtests of the "Differential Aptitude Test"
(DAT) 1in 1962. The test was administered on students of class XI.
He correlated the test scores with the marks obtained by them 1in
English, Bengali, Social Studies and Mathematics 1in Secendary

School Certificate Examination. The scores on the Verbal
Reasoning were correlated with marks obtained imn Emnglish, Bengali
and Social Studies and the coefficient of correlation

were .17, .32 and .19 respectively. The scores on the Numerical
Ability subtest had coefficient of correlation of .63 and .53
with Mathematics and Social Studies.

In 1963 Matinuddin undertook a study to determine the
predictive validity of the "Verbal Reasoning" and the "Numerical
Ability" subtests of the original English version and translated
and adapted version of the DAT. He also compared the predictive
validity of both the versions to ascertain which one could be
more useful predictor of success for class XII boys. He concluded
that the English version of the subtest was found to have good
relationship with academic success compared to translated and
adapted versions. He added that the translated version of the
test was the poorest among the group as predictor of future
academic success. He recommended further revision of the adapted
and translated versions.

In 1964 a study was made by Azizullah to determine the item
analysis of a short translated version of the "Verbal Reasoning
"subtest of the" Differential Aptitude Test" for classes VIII,
IX and X. The result of his study indicated that the maximum
number of items that could be retained were 39, 40, 41 and 42
far classes VIII, IX, and X and for the total sample
respectively. Of these retained items 31 items were common and
retainable item for all the groups. He further added that the
students were not accustomed accustor to take objective type of
tests and the result of the study should be considered as
encouraging.

Siddique 1in 1965 was concerned with the adaptation of the
"Yerbal Reasoning'" subtest of the "Differential Aptitude Test”
for the then East Pakistan. The adapted version was administered
to 305 class X students of Chittagong. The coefficient of
correlation between Verbal Reasoning score under study and the
total marks obtained in school subjects ranged from .49 to .79.
He concluded that result on the adapted version had shown
significant improvement over those obtained on the original
version of the test.

Quazi Anwara Mansur (1265) developed Scholastic Reading Test
for pre-schoal and early school children of the then East
Pakistan. This was built on the lines of the Metropolitan
Reading Test and the California Test of Mental Maturity. The
author gave an initial tryout to the test and recommended its
standardization.
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An  Analogies Test of Verbal Reasoning was developed by
Ghulam Mustafa (19465). The instrument in the preliminary stage
proved to be a good instrument for measuring the Scholastic
Aptitude of the Higher Secondary and the College students of our
country.

"Intelligence Test Scale" was administered by HNurul Islam
(1963) for item analysis and selection of valid test items for
the grade levels of class IX through graduation. The wvalidity
coefficient of the test came out to be .40 and reliability
coefficient +.85.

Mazharul Hague (19467) developed an Individual Ferformance
Scale of Intelligence for Children of East Pakistan of five to
eleven vyears of age”. The scales were substantially wvalid and
reliable and could be used for measuremsnt of intelligence.

In 1977 Sharmin Hug and others from the Department of
Fsychology. Dhaka University conducted a pilot study far
translation, adaptation and standardization of Wechsler
Intelligence Scale for Children — Revised (WISC-R) for use 1in
Bangladesh. The Bengali version was administered on a stratified
random sample of 600 school students from 6—-15 years of age from
all over Dhaka city. These boys and girls belonged to 15 schools
of Dhaka city and 50 students were tested from each age level. In
addition the test was also administered on 50 known mentally
retarded children for the validity of the test.(Hug, 1980) For
validation of the test, the scores were correlated with the
students school final sxamination. The correlation between the
performance scale and annual examination of the school ranged
from .44 to .75. As for the full scale +the correlations were
between .04 to .6%9. The reliability coefficient was found out by
the split half technigue. I0 norms were developed for Dhaka city
based on the scores obtained from the standardized sample.
Adaptation and translation into Bengali of the Wechsler Adult
Intelligence Scale WISC was also conducted by the same
researchers. The Bengali version of the WAIS was administered
initially on a stratified random sample of 200 subjects from ages
19-34 years in Dhaka city. In addition the test was administered
on 50 rural subjects from Dhamrai and Savar. Item analysis was
done on 50 subjects and then the test was administered on 400
urban and 400 rural subjects, ranging in ages from 16 to 44
YRANS . Test—retest reliability was determined by administering
the test on a sample of 50 subjects twice with an interval of 3
months. Both the reliability and validity (with school
examination results) were found to be fairly high. Separate norms
weare developed for rural and urban samples.
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Denver Developmental Screening Test (DDST) Frankenburg and
Dodds, 1947) was also standardized in Bangladesh on 1100 children
from birth to & years of age taking 50 children from sach month
level from 1 month to 24 months and then 50 children at 6 months
interval up to & years. Children were selected in such a manner
that they were healthy and belonged to middle class families of
Dhaka city. Rased on the data thus collected during 1978 to 1980
developmental norms from 1 month to & years were constructed and
was printed on the scoring sheet for use in Bangladesh. (Ferial,
1980).

The tests so far developed for use in Bangladesh have been
standardized on wurban samples and were found to be inappropriate
for rural population since 204 of the population in Bangladesh
live 1in rural areas. And hence there was a dire need for more
reliable and valid test of intelligence suited for rural children
to be developed.

The tests that were now in use for urban children were not
suitable for rural children, because these children were least
exposed to any kind of educational atmosphere. Only a handful
of children in the rural villages attend school and that even
when they were guite grown up.

Furpose of the Fresent Study :

At present in Bangladesh only a handful of researchers from
the Department of FPsychology., University of Dhaka have developed
and Standardized few intelligence tests for children.The tests so
far developed here appropriate for been the urban children only.

Since the maljority of the population live in the rural areas
where children have no sxposure to any kind of education, these
tests standardized on urban children could not be applied to the
rural population. As a&a result very low scores were obtained
whenever these tests were administered on the rural children.

In order to overcome this problem and due to a need arising
for conducting an epidemiological research on childhood
disability it became necessary to develop a more reliable and
valid intelligence test for both the rural and urban population.

In 1984 a nation wide ressarch on "Epidemiological Study of
Childhood Disability" was planned by a group of researchers in
three developing countries which was a part of an intermnational
collaborative effort with the Gertrude Sergievshky Center,
Columbia University, New York as the consultant.

The three countries involved were Bangladesh, Fakistan and
Jamaica and the childhood disabilities to be assessed were
vision and hearing impairment, motor disability, seizures, and
mental retardation.
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During the planning session the investigators raised an
important issue of how to diagnose mental retardation i.e. either
by procuring if available in the country a reliable test or
developing a reliable and a valid test which could be used both
for rural and urban children simultaneously for measuring
intelligence and for identifying mental retardation.

Further it was also decided that the test has to be
appropriate for both rural and urban children and should be of a
nonverbal type, since in rural settings most of the children do
not attend school and were not exposed to any type of numerical
and verbal materials.

After much discussion amongst the researchers the 1984
fourth edition of the Stanford-Binet Intelligence Scale (only the
non—-verbal subtests)was selected which needed to be standardized
for both rural and wrban children of Bangladesh. The 19846 edition
of the Stanford-Binet Intelligence Scale was revised by Robert
L.y Thorndike, Elizabeth F., Hagen and Jerome M. Sattier. After
meeting and consultation in New York with Robert Thorndike and
Elizabeth Hagen personally by the supervisor of the present study
and also consulting the test publisher, Riverside Fublishing
company 1t was decided that out of 15 subtests of the Stanford-
Binet scale, the present study would utilize and in the process
standarize 5 non-verbal subtests of the scale for use in
Eangladesh.

The study while conducting a nation wide epidemiological
research on childhood disability determined the wvalidity and
reliability of the 5 non-verbal subtests of the 1984 Stanford-
Binet Intelligence Scale and developed norms for the rural and
urban population of Bangladesh and their ages ranged from 2 to
? years.

The following were the objectives of the present study:

1. To standardize an appropriate intelligence scale for children
to be used in rural and urban areas of Bangladesh.

2. To translate, adapt and standardize 5 non—-verbal tests of
Stanford-Binet Intelligence Scale (198&) for use in Bangladesh
for children from 3 to 9 years age.

. To determine the reliability and validity of the 5 non—-verbal
tests of the Stanford-Binet Intelligence Scale.

4. To develop thetest norm for Bangladesh (rural and urban) for
the 3 non—-verbal tests of Stanford-Binet Intelligence Scale,
1986.
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CHAPTER - 1II

METHODS AND FROCEDURES

SUBJECTS

The present study was conducted in two phases : The iy e O e study
and the main study.

(1) Subjects for the Filot Study :

The five non—-verbal subtests of the Stanford—-EBinet
Intelligence Scale was initially tried out and pretested on a
sample of 233 (116 children from urban and 117 children from
rural area) children ranging in age from 3 to 9 vyears. These
children were selected randomly by visiting the households from
door—-to-door in a village called Dhamrai, situated 45 k.m from
Dhaka city. For the urban sample children were again selected
randomly from play group schools and junior sections in the high
schools in Dhaka city. Of the total 233 urban and rural subjects
12 children were from 3 years age level, 25 from 4 vyears age
level, 39 were from 5 years age level, 41 were & years of age, 43
were 7 years of age, I7 were B years of age and J6 were 9 vyears
of age. Table I gives the number of subjects tested for the pilot
study phase.

Table — 1

Number, Age and Sex Distribution of Children
tested during Filot Study.
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Table ~-II and III shows the father's education, occupation and
S.E.5. for urban and rural children respectively of the

pretesting sample in the pilot study. There were I5.%4% children
from lower class, 44.82%4 were from middle class and 19.82
children from upper class families fraom wrban area. There were
62.39% children from lower class and Z7.60% from the middles
class families in the rural area. There were however no children
from upper class families from the rural area.
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Table - 11

Ristrabution showing father’'s education,

1

occupation
aof the wrban sample in the pilot study.
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Lower Class = Monthly income Tk. 1500/- and below.

Middle Class=Monthly income between Tk.1600/ to Tk.A6000

Upper Class = Monthly income Thk. &6000/- and above

I = Illiterate, F.E = Primary Education, S5.E = Secondary

H.S5.E = Higher Secondary Education.

Table - III

Education.

Distribution showing father’'s education, occupation and S.E.S
for the rural sample in the pilot study.
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Lower Class = Monthly income Tk. 1500/— and below.

Middle Class=Monthly income between Tk.l&600/ to Tk.&000/-

Upper Class = Monthly income Tk. &000/- and above
Secondary Education,

I= Jlliterate, F.E = Frimary Education, S.E =
H.5.E = Higher Secondary Education.
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In the first phase i.e. during the pilot study the
Stanford Binet scale was validated against the scores obtained in
the same scale by a contrast group of known handicapped children.
Stanford-Binet Intelligence Scale was administered first on
twenty normal children and again administered on 20 known
mentally retarded children matched in age and sex with normal
children. Children of both the groups belonged to middle class
urban families. Normal children were drawn from pilot study
sample and handicapped children belonged to a special school
named "Kalyani" in Dhaka City. The total number of subjects with
their age and sex for determining validity in the pilot study has
been shown in Table IV below. It needs to be mentioned that the
youngest child in each group was 5 years old as it was difficult
to test a mentally retarded child below that age.

Table - 1V

Number, Age and Sex distribution of subjects selected for
determining the contrasted group validity of the Stanford—-Binet
Intelligence Scale in the Pilot Study.

i Age | Normal Children | Handicapped children !
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v 8 2 : 2 i 2 : 2 R = |
V9 2 ' 2 : 2 | 2 , 8
Total 10 10 10 10 40

Reliability of the five subtests of the Stanford-Binet
Intelligence scale was also determined during the pilot phase. In
the pilot study test-retest reliability was conducted on 22
subjects on whom the Stanford-Binet was admin:-tered twice within
an interval of one month to determine the reliability of the
test. All the 22 children belonged to middle c¢lass urban families
drawn from the pilot study sample. Table V grves the number of
children tested for determining the reliability of the test
during pilot study.
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Table - V

Number of children with age and sex tested for determining the
test-retest reliability of the Stanford-Binet Scale during
Filot Study.

1Subjects for the 1st!

rand 2nd administration

Vo Age | of the test :
i ' ™ i t '
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(ii) Subjects for Item Analysis of the Scale :

The same 233 children of pilot study were utilized as
subjects for item analysis. Item analysis of the 5 subtests of
Stanford-Binet - Intelligence Scale was conducted on the scores

obtained by subjects from urban and rural areas. Item analysis
was conducted on the scores obtained by children ranging in age
from I to ? years, of which 116 were from urban and 117 were
from rural areas. The urban sample were selected from Dhaka city
(the capital) while the rural sample were taken from Dhamrai a
village which was 45 k.m from Dhaka city. The distribution of
children according to age and sex with other informations have
already been shown in table I, table II and table III.

(iii) Subjects for the Main Study - The Standardization Sample :

In the second phase, the main study was conducted. The
subjects for the main study were selected from a nationwide
ongoing research entitled : "Rapid Epidemioclogical Assessment of
Childhood Disability" conducted on 10,200 children whose age
ranged from 2 to ? years. From this ongoing research 1357
children were drawn for the present study, on whom the five non-—
verbal subtests of Stanford Binet Intelligence Scale wWas
administered for determining validity and reliability of +the
test and for the development of norms for use in Bangladesh.
The ongoing epidemiological research was conducted on children
from five areas of the four divisions of Bangladesh (Dhaka,
Chittagong, Rajshahi and Khulna).
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The Epidemiological research followed a two stage design. In
the first stage children and their mothers were interviewed by
the community workers to collect information on household,
mother—-child relations and disability. In the second stage all
the children who were found disabled and a random sample of
normal children already interviewed by the community workers (in
the first stage) were medically examined by two paediatriticians
and psychologically assessed by two psychology graduates with
Masters degree who administered the five non—-verbal subtests of
Stanford Binet Intelligence Scale along with three other tests,
i.e. (i) Wechsler Intelligence Scale for Children—Revised (WISC-
R) Bengali adapted version (which was already standardized in
Bangladesh), (ii) the Denver Developmental Screening Test (DDST)
adapted version and (iii) the Adaptive Behaviour Scale (which was
in the process of being standardized) were also administered on
the children.

Epidemiological research had selected subjects from the
four divisions of Bangladesh : two uwrban towns (Dhaka and
Chittagong) and three villages (Dhamrai in Dhaka districts,
Babuganj in Barisal districts and Ulipur in Kurigram district).
The selection of study sites were based on the following
criteria (i) Rural/Urban (ii) Geographical area such as plain,
coastal area and hilly region and (iii) lodine deficient area.

Sampling Technigque :

From each of the above mentioned study sites representative
samples of 2 to 9 year old children were selected as subjects
through cluster sampling method as follows @

(i) In the first step an up—-to—date list of "Mohallas/Union" wise
number of households within the selected study sites were
prepared. These "Mohallas/Unions" were called "clusters" of
households and constituted the "primary sampling unit" (FSU). The
information about the number of households of selected sites were
collected from the Bangladesh Bureau of Statistics (BES) on the
basis of 1981 census report. The sampling procedure was prepared
by the teachers of Statistics Department of Dhaka University.
After the preparation of the list of site wise number of
households, 15 to 10 or desired number of "clusters" were
selected systematically out of the total number of clusters
(Mohallas/Unions) .

(ii) In the second step for selecting children from eceach cluster
the first household was selected at random according to the E.F.I.
(Extended programme of Immunization) modified sampling technique
and then house to house survey continued until required number of
children per cluster were surveyed and screened (Lemeshow, 1980).
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At this stage children of 2 to 9 years of age were selected
according to E.FP.I. method and the procedure was as follows :

1) The first sampling unit or household was selected from the -
chaosen cluster at random.

2) The selected household was then visited to determine if there
were any children living there in the target age range i.e. 2
to 9 (2-9) year olds.

Z) If yes, required information on those children were collected.

4) If no, the interviewer proceeded to the next household which
was physically closest to the one just visited. This procedure
was continued until a house hold was found with at least one
child belonging to the target age group. The process of
visiting the next closest household continued until the
required number of children from each cluster were interviewed.

In total from the five selected study sites 10,300 children
from 2 to 9 years of age were interviewed from all the sites by
the community workers in the first stage of the study. In the the
second stage all children who were found disabled and a random
sample of normal children that is a total of 1,625 children were
professionally evaluated by the doctors and the psychologists. Of
1,625 children, 1,357 were drawn for the present study who
belonged to the normal random sample and whose age ranged from 3
to 9 years. The two year olds were not included in the present
study as it was extremely difficult to administer Stanford FBinet
Intelligence Scale on these children especially on rural
children. Of 1,357 children, 755 were from rural area and 6&0%2
children were from urban area.

Table. VI gives the distribution of number of children
screened by the community workers in the five study sites, number
of children professionally evaluated and number of children
selected for the present study. Table VII and VIII give the
distribution of demographic data of the urban and rural samples
respectively. There were 23.92% children from lower class, 50.00%
children from middle class and 2&.07% from upper class families
of urban sample. There were 77.41 children from lower class;

12.20 from middle class and 3.18 from upper class families of
rural sample.
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Table - VI

Distribution of No. of children in the on-going Epidemiological
Research and No. of children selected for the present study.

v Study Number of children) Number of VNumber of children)
i Sites 1 screened by ‘ children 1selected for the ;
' icommunity workers |professionally) present study
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Table — VII

Distribution showing father’'s Education, Occupation
and income range for the urban sample of the main study.
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Lower Class = Monthly income Tk.1500/ and below.

Middle Class = Monthly income between Tk.14600/ to Tk. &O0OO/,
Upper Class=Monthly income Tk. &000/- and above.

I=Illiterate, F.E=Primary Education, S.E = Secondary Education,
H.8.E = Higher Secondary Education.
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Table — VIII

Distribution showing fathers Education, S.E.S.and income range
for the rural sample in the main study.

' Lower Class i Middle Class | Upper Class i
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Lower Class = Monthly income Tk. 1500/~ and below.

Middle Class = Monthly income between Tk. 1600/- to Tk. &000/-
Upper Class = Monthly income Tk. 6000/ and above

I = Illiterate. P.E = Primary Education. S.E = Secondary Education.
H.S.E = Higher Secondary Education.

In addition to 1357 children drawn from the ongoing
Epidemiological research for the present study, 484 children more
were selected from two urban towns of Khulna and Rajshahi to make
the samples more representative of the country. Subjects were
drawn not from visiting households as in the epidemiological
research but from schools situated in Khulna and Rajshahi towns.
Before starting the work of selecting the samples from Khulna and
Rajshahi towns, the first task was to collect the list of names
of primary schools in these towns who were registered with the
Directorate of Fublic Instruction (BsF«T1) office. Next, 10
schools from each town were selected randomly from the list of
names. These schools were visited and children from 3 to 9 years
of age were selected randamly on whom the tests were
administered (Stanford-Binet, WISC—-R, DDST, and Adaptive
behaviour Scale). Parents and teachers were contacted to obtain
the socio—-demographic data.
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(1) In total 10 schools from each town Rajshahi and Khulna were
selected to draw the subjects. (ii) From the schools thus
selected a total of 484 children were drawn at random as subjects
for the present study. The age ranged between I to 9 years and
there were 248 children selected from schools in Rajshahi town
and 236 children were selected from kKhulna town. Table IX gives
the distribution of number of subjects selected from Rajshahi and
Khulna towns, and Table X gives the demographic data for the same
subjects. There were 10.12 children from lower class, 52.48%
children from middle class and 37.19%4 children from upper class
families in the urban sample from Rashahi and Khulna towns.

Table —-IX

Distribution of number of children with their age
and sex, selected as subjects from Rajshahi and
Khulna towns of urban area.

; \ Rajshahi i Khulna .

1 Age g e e e | S e e e :

: : M i F 4 M T F i Total
| S O B e e s e e e e e o b e et o et e e e et et e | [
1 I L

' 3 b 18 : 18 1 15 ! 17 | &8

‘ + 4 ' 18 d 18 1 17 . I i 7O

- i - 18 ' i8 | 17 O v A ¢

‘ & H 18 i g 5 17 i 17 74

i 7 H 18 H 8 1 17 I 3 R P74 0

i 8 ' 17 H LF 1 17 s AZ 5 68

q 9 : 17 f L7 4. X7 v 17 | &8

Total - 124 124 147 1129 484
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Table - X

Distribution showing father's Education, S.E.5. and income
range for Rajshahi and Khulna sample in urban area.

i Lower Class i Middle Class i Upper Class !
iOccupation | I |P.E|S.E/H.S.E|/I |P.E!S.E!H.S8.E! I!F.E!S.E'H.S.E!
: i : H ) | . | ' H i H : H
'Service P8 1 4 : 8 % 8 Y 258 &0 ¢ 45 @ S
Business I T . 1100 10y 194 aag | 2 3% 49 12 |
 Teacher : ' : H H : P88 2 i 20, i 4
Driver ¢ 2 1 2 i " 2 v 2k 14 I B : i 1
1Rick..Pullari 2 { 5 | H : : i i ] i : i '
' Technician | : i ' 4 1 4 ) H ' i : i ‘
i Guard R T ' HE: : : ; : ‘ i .
Lower Class = Monthly income Tk. 1500/~ and below.

Middle Class = Monthly income between Tk. 1600/~ to Tk. 6000/
Upper Class = Monthly income Tk. &6000/- and above

I= Illiterate, F.E= Frimary Education, S.E= Secondary Education,
H.S.E = Higher Secondary Education.

(iv) Subjects for Determining Validity of the Scale :

Intelligence. Scale was first administered on a sample of
100 subjects ranging in age from é& to 9 years and then Wechsler
Inteligence Scale for Children—-Revised (WISC-R) Bengali version
was administered on the same sample of children. All the 100
children were from middle class urban families drawn from the
main study sample. Next the five non-verbal subtests of the
Stanford-Binet Intelligence Scale was administered first on a
sample of 60 subjects ranging in age from Z to 5 years and then
Denver Developmental Screening Test (DDST) was administered on
the same sample of 60 children. All the 60 children were from
middle and lower class families of rural area. This procedure was
followed because WISC~R was applicable to children only above &
years of age and therefore DDST was utilized for validating the
test for children 5 years and below.

Finally the five non—-verbal subtests were again
administered on a sample of 100 subjects and then Adaptive
Behavior Scale (ABS) was administered on the same sample of 100
subjects. All the 100 children were from both urban and rural
families belonging to upper, middle and lower class families
drawn from the main study sample. Tables XI, XII and XIII gives
the distribution of subjects with their age and sex, when the
three tests WISC—-R, DDST and ABS were used as criterion measures
for determining the validity of the five non-verbal subtest of
Stanford-Binet Intelligence Scale respectively.
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Table - XI

Distribution showing the number, age and sex of children selected
for determining the validity of the Stanford-Binet 1ntelligence
Scale when WISC~R scores were used as criterion measure.
(urban sample)

: : Subjects on whom both !
v Age (Stanford-Binet and WISC~R |
; i was administered. i

i H M i F | Total
e N o e e e e B e R L e e ot G i, N M a5
- 12 : 12 v 24

v 7 3 : P 29

P 8 4 12 H 13 1 25

O - U 3 H A i 246
A § s M e o
i Total) 50 i 50 {100

Table - XII

Distribution showing the number, age and sex of children selected
for determining the validity of the Stanford-Binet Intelligence
Scale when DDST scores were used as criterion measure.
(rural sample)
1Subjects on whom both Stanford-Binet!
: and DDST was administered. :

! : M . F ‘Total
: 5 i 10 ' 10 120
H 4 | 10 \ 10 { 20
H 9 | 10 : 10 i 20
§ e e e ok b | e el e fpserees
Total | 30 ' 0 VA0
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Table —-XIII

Distribution showing the number,age and sex of children selected
for determining the validity of the Stanford-Einet Intelligence
Scale when ABS scores were used as criterion nieasure.
(urban + rural sample)

iSubjects on whom both Stanford-—)

i
. Age ‘Binet and AEBS was administered
: ' M : F Total
: 3 : 14 | 14 y 28
- 4 ; 14 : 13 T
i ] : 1.5 ; 15 1O
: & ! 14 ' 14 ¢ 28
: 7 : 14 ; 14 V28
i 8 ! 16 ! 14 A
. 9 : 14 ! 18 T 22
Total 101 99 200

(v) Subjects for Determining the Reliability of the Scale :

For the main study the five non-verbal subtests of the
Stanford—-Binet Intelligence Scale was administered twice with an
interval of one month on 100 children to test the reliability of
the scale. The sample was drawn from the main study and belonged
to upper, middle and lower class families chosen at random. The
reliability was calculated separately for urban and rural
children. -The total number of subjects tested in the main study
for determining the reliability has been shown in Table XIV and
Table XV respectively.

Table - XIV
Distribution showing number of children with age and sex tested
for determining the test-retest reliability of the Stanford-Binet
scale (urban sample) in the main study.

: Subjects for the l1lst and 2nd !
: administration of the test !
. Age H

Shamisr Sl A

' M ' F
3 & i b '
t 4 | =} : 7 '
: a ' 8 ; 7 .
6 8 | 8 ;
i 7T a #~ i 7 ‘
- 8 I 8 i
. W7 i z i
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Table - XV

Distribution showing number of children with age and sex tested
for determining the test-retest reliability of the Stanford-Binet
scale (rural sample) in the main study.

Subjects for the 1lst and 2nd!
administration of the test |

| M ; F :
L 4 3 : 3 ;
f 5§ 3 : 4 :
b6 4 : 3 :
S A 4 i 4 i
- 4 : 4 :
t o7 4 : = :
Total 25 25

(vi) Subjects for construction of the Norms :

A total of 1841 children were drawn from the main study
sample ranging in age from 3 to 9 years from 4 urban towns and
three rural villages who were included in the construction of
norm for the five non-verbal subtests of the Stanford-Binet
Scale. Two separate norms were constructed one for urban and
another for rural areas of Bangladesh. Tables XVI and XVII shows
the distribution of children selected as subjects for the
construction of norms for urban and rural areas of . Bangladesh
respectively for the five subtests of the Stanford—-Binet
Intelligence Scale.

Table - XVI

Distribution of children showing their age and sex as selected
for the construction of norm for urban area of Bangldd&ﬁh.

i Age H Male ; Female i Total |
: —— i s ot 6t o : e o 1 ot S ot e s 1 Bt o Sl i e e e 0 S Pt 5 S b et i o Ay S ot S50 et S0 :
H 3 1 58 ' &b V124 i
: 4 i &7 : 59 : 126 :
: 5 H 8O - & v 143 y
H =) : 78 : 7L i 169 !
: 7 H 106 : Bé& y 192 :
' 8 : 81 ; 74 ! 157 '
H ? ] 100 ' 73 ¢ 175 "
i Total | 590 : 494 v 1086 i
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Table - XVII

Distribution of children showing their age and sex as selected
for the construction of norm for rural area of Bangladesh.

i Age 4 M : IF I Total |
s S st s s i S A S A b e S g e e TR e i I s )
/ B ) 473 ! ) . 78 i
: <4 . o9& : 2 : =] -
H il ] Fida) ; 54 ! 131 :
: & : =5 | : 2 : 894 H
; Vi H 103 . 54 ) 197 :
. g8 ] o8 i 41 : Q9 '
: 7 : 70 { =8 ! 108 !
i Total | 4460 ! 295 ! 789 :

MEASURES USED :

In the first stage of the ongoing Epidemiological study
three questionnaires were used by the community workers who
visited the subjects. These were (1) Household Form (HF) {2)
Mother Child Form (MCF) and (3) Questionnaire on Disability : Ten
Questions (TQ).

1.Household Form (HF) - was used to collect socio-demographic
data from each household in which there was a child aged 2-9
years. The form included information regarding education,

occupation of the head of the family, types of house, possessions
and belongings like electricity, T.V, land, car, bicycle etc.

2. Mother Child Form (MCF) - all questions in this form was
regarding the mother. For each set of children in the household
who had the same mother, one form was filled out. Questions
related to age, educational level, occupation of the mother,

birth history of the child, etc. were included.

4. Questionnaire on Disability : Ten Question (TQ) - a childhood
disability questionnaire was used as a screening instrument
which consisted of ‘Ten Questions’ on various types of

disability.
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In the 2nd stage of the Epidemiological study for
professional evaluation, one medical form and three psychological
assessment procedures were applied on the subjects :

4. Medical Assessment Form (MAF) - developed by Leslie Davidson,
Naila Khan, M. Thorburn and Z. Hasan in 1986 comprised of the
following:— case history, observation of functions, neurological
examination, general examination, anthropometric measurement,
vision test and audiometry etc.

9. Psychological evaluation - included administration of three
types of measuring instruments.

(a) Adaptive Behavior Scale (ABS) - developed by Shirin Z. Munir
(1986) was designed to measure the age appropriate adaptive
behaviour necessary to function independently in 4 areas of
development (1) Motor Skills, (ii) Social Skills (13.1.)
Communication Skills and (iv) Daily Living Skills. Each of the 4
major categories had a total of 10 sub-categories for providing
precise assessment of adaptive behaviour of an individual. This
scale used a four point rating procedure. The test items were
sequenced in order of difficulty.

(b) Wechsler Intelligence Scale for Children - Revised (WISC-R):
(was used as a criterion measure to validate the Stanford-Binet
Scale) WISC-R was adapted in Bangla for use in Dhaka city. It
consists of 10 subtests which are classified into a verbal and a
performance scale and are administered in alternate order.

(c) Denver Developmental Screening Test (DDST) - (was utilized

as a criterion measure to validate Stanford- Binet Scale) was

administered on those children on whom WISC—R Bengali version
could not be administered. DDST is a screening test developed by

Frankenburg and Dodds (1967) and adapted for use in Bangladesh

for detecting developmental delays in infancy and childhood,

which consists of tests in four major areas of behaviour i.e.

personal social, fine motor adaptive, language and gross motor.

(d) Stanford-Binet Intelligence Scale (fourth edition) - the
1986 revision of the Stanford-Binet by Thorndike, Hagen and
Sattler was used to measure the cognitive skills of the children.
Dut of the 15 subtests in the present edition, present the study
selected 5 non-verbal subtests as follows :

1) Fattern Analysis

2)

Copying
Z) RAQuantitative
4) Bead Memory

3) Memory for Digits
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The subtests were selected in consultation with the authors
of the test as they appeared to be less culture bound and
attempted to measure the specific factors of quantitative
reasoning, abstract/visual reasoning and shart term memory
(Figure - 2).

Crystallized Abilities Fluid Analytic Short-Term Memory
Abilities

Quantitative Reasoning Abstract/visual
Reasoning
(1) Quantitative (2) Pattern Analysis (4) Bead Memory
(3) Copying (5) Memory for
Digits.

S S e e SE e e ee SR S mw

Five non-verbal subtests that were selected for the present
study and which were representative of the three broad categories
of intellectual ability.

. The present study utilized the data collected by
administering the five non-verbal subtests of the Stanford-Einet
Intelligence Scale for standardization purpose., i.e. by
conducting item analysis, determining reliability and validity of
the tests and developing norms for use in Bangladesh.

Description of the five non-verbal subtests of Stanford-Binet
Intelligence Scale :

1. Pattern Analysis - In this subtest there were two sets of
test items. First one consisted of a “Three-Hole Form BEoard"
having three different shapes (round, square and triangle) while
the second test involved nine blocks (cubes) with two colours
(white and black) which were presented in two ways. For items 1
through 6, which were not timed the examinee was asked to insert
pieces in three—-hole form board. For items 7 through 42, which
were timed the examinee used pattern cubes to replicate the
examiners modes or picture stimuli. This subtest measurad
abstract/visual reasoning ability of the subjects.
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#+ Copying — This subtest consisted of two tests also :
(a) Green blocks to make various types of

geometrical design as presented by the examiner
(b) Free hand copying of the designs presented in cards
to the child.

For items 1 through 12, the examinee duplicated the
examiners block models. For items 13 to 28, the examinee copied
designs 1in the record booklet from the stimuli. This subtest

measured the abstract/visual reasoning ability of the subjects.

2. Quantitative - There were two sets of test item in this
subtest. The first set involved counting of blocks (dices) and
the second set consisted of arithmetic problems. For items 1
through 12, examinees matched, counted or placed in order by
using the counting blocks. Items 13 to 40 were read aloud and
then shown to the examinee and the examinee then solved the
praoblems presented. This subtest measured the quantitative
reasoning ability of the subjects.

4. Bead Memory - This test consisted of coloured beads (red, blue

and white). The beads also varied in size and shape - some were
round, some were ellipsoid, few were cone shaped and others
looked like saucers. The test was presented in two ways — first a

card was presented to the child and was asked to identify the
colours in the pictures. In the second part the child was
exposed to designs in the cards for 5 seconds and later asked to
reproduce the same design of beads by beading them in a stick in
front of the examinee. This test measured the short-term memoary
of the subject.

9. Memary for Digits - This subtest involved two sets of tests.
(a) Digit forward (b) Digits reversed or backward. In this test
the examiner read out a series of digits, and the examiner
repeated the stimuli as directed i.e. the examinee had to recall
digits he/she could remember. This test measured the short—term
memory of the subject.

Translation :

Since the test used was all non—-verbal and the subject’'s
task was to perform various activities with simple coloured
blocks and shapes, pictures, pencil and paper, the need for
translation and adaptation was not necessary. Only the original
test instructions were directly translated into EBengali. The
instruction section of the five subtests of the Stanford-Binet
Intelligence Scale therefore was translated into Bengali. The
translation was done under the supervision of the supervisor of
the present study and few other teachers of the Department of
Fsychalogy, University of Dhaka.
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Scoring = The fourth edition of the Stanford-Binet
Intelligence Scale has been designed to make maximum use of the
principles of adaptive testing. The central principle of adaptive
testing was to focus as quickly and as efficiently as possible on
tasks most closely suited to the examinees ability level.

In accordance with the manual of Stanford-Binet Intelligence
Scale (fourth edition) the scoring was quite straight forward.
There was only one correct answer for each item which was given
on the record booklet. The examiner only needed to record the

examinees response whether it was a pass or fail by making a
circle in 'F’ or ‘F° in the record booklet. When the child scored
three consecutive ‘F’ in two levels the examiner stopped the

test and went on to the next subtest.

Each individual child was administered the five subtests and
each subtest has a separate raw score. These raw scores were then
converted to Standard Age Score (S5AS5) and Area Standard Age Score
(Area ©SAS). The five subtests which the present study utilized
belong to the three broad categories or areas such as (i)
Crystallized Abilities (ii) Fluid Analytic Abilities (iii) Short-—
Term Memory. The Area SAS were finally converted to Partial
Composite Standard Age Score (FCSAS). The partial by adding the
three area SAS and then converting it to composite SAS.

PROCEDURE
(i) Procedure for the pilot study :

The 233 subjects for the pilot study were chosen from both
rural and urban settings. 117 rural children were  drawn from
Balitha and Beleswar of Sutipara Union of Dhamrai Upazila 45 k.m.
from Dhaka city. The Maternity Health Center was utilized as the
testing center. Children were brought along with their mothers
for testing. Each child was tested individually and a short case
history was taken from the mothers. 1é&6 children from the urban
setting were selected from three schools and one play group of
Dhaka city, having upper and middle income level (parents income)
and one school for the slum children with parental income at
lower economic level. The reliability of the test was determined
by administering the test on 22 subjects twice after an interval

of one month. Contrasted group validity of the test was
determined by administering the test on 20 normal children and
again administering the test on 20 known mentally retarded
children (selected from "Kalyani" a special school for the

mentally and physically handicapped children) after matching them
in age and sex with the normal children.
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Meeting and Consultantion with Dr.Elizabeth Hagen :

While administering the 5 non—-verbal subtests of the
Stanford Binet Intelligence Scale during the pilot study as
tryout and pretesting it was found that the children were facing
problems with the test items 1i.e. the items were quite
unfamiliar, for which the scores were very low. This occurred
more when the test was administered on the rural sample, as the
children were not exposed to, or were not acguainted with such
materials. Most of the children did not attend school and
therefore had problem in naming colours and shapes of the beads,
s0lving arithmetic problems and making patterns.

To over come this problem and to increase the scores of  the
test,one of the authors of the Fourth edition, Dr.Elizabeth Hagen
was consulted personally by the supervisor of the present study,
whom she me in New York by the courtesy of Dr. Zena Stein of
Columbia University. After scrutinizing the results of the pilot
study Dr. Hagen suggested that before the begining of each
subtest children need to be given a brief training to make them
familiar with the test which could require several trials. She
also suggested that the pretest trials given before each subtest
itself needed to be standardized; i.e. the trials needed to have

the same procedures for all children to be later tested by the
scale.

For each subtest children were given 2-3 trials as pre—-test
training before the actual administration of the scale. The five
subtests of the Stanford-Binet were again tried out on 50 (25
urban and 25 rural) children with pre-training trials before each
subtest for standardizing the instructions. Tryouts resulted in
better understanding of the test items and an increase in the

overall scores for all age groups among urban as well as rural
children.

Item Analysis :

With the scores of the tests of the 233 subjects of the
pilot study a detailed item analysis was conducted to find the
"discriminative index" and "difficulty index" of each item in
five non-verbal tests of the Stanford Binet Intelligence Scale.
Based on the results of item analysis the tests items were
rearranged according to the difficulty level.

(ii) Procedure for the main study :

For the main study the subjects were drawn from an ongoing
research entitled "Rapid Epidemiological Assessment of Childhood
Disability in Bangladesh". é community workers, 2 health workers
and 2 clinic assistants were hired in each site and thorough
training was given on the survey questionnaires i.e. Housshold
Form, ((HF) Mother-Child Form (MCF) and Ten Questions (TQ). Trial
interviews were conducted by the community workers using the
three survey forms.

the
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Faediatricians and psychology graduates with Masters
degree were also hired and trained in using the Medical
Assessment Forms (MAF) and administration of psychological tests
(Stanford-Binet Scale, WISC-R, DDST and AEBS) .

The first survey was made by the community workers (C/Ws) of
the randomly chosen clusters in order to locate the households
with the target children 2 to 9 years of age. The C/W's
administered the three questionnaires : Household-Forms, Mother-
Child Form and Ten Questions. Following the E.F.I sampling methoad
the survey continued until desired number of children of target
age, in each cluster were interviewed. On each day on an average
90 households were surveyed. It took about 7-8 hours daily work.
Children who would be professionally evaluated i.e. all the
disabled children screened and a random sample of normal children
were listed. The addresses, names of the children. the names of
the head of households were written down immediately. 0On  the
following day 2 health workers visited the households of these
listed children (to be evaluated by the professionals) and
requested their parents to bring them to the center for medical
and psychological evaluation. Daily 8 children on an average were
brought to the center along with their parents.

Each day after completing the professional evaluation of all
children, consensual diagnostic evaluations were made among the
paediatricians and psychologists based on the results of
Stanford-Binet Intelligence Scale, Adaptive Behaviour Scale and
Medical Assessment Form (MAF).

For the purpose of the present study the Stanford-Einet
Intelligence Scale scores of the five non-verbal subtests as
obtained by all the subjects in the normal random sample and also
diagnosed by the professionals as normal children were collected.

When these children came to the center for professional
evaluation, along with the Stanford-Binet Scale, ABS was
administered on 3 - 9 year old children, WISC-R was administered

on &6 to ? year old normal children and DDST was administered on 3
to 5 year old normal children,

In Rajshahi and Khulna town, the HF and MCF were
administered on parents, while Stanford-Binet, ABS, DDST and
WISC-R were administered on children who were selected for the
present study by the psychology graduate with Masters degrees.

Computation of Scaled Scores and Norms -

An  important step in standardization of a test is the
establishment of norms. Without norms, test scores cannot be
interpreted. Fsychological tests have no predetermined standards
of passing or failing. An indivuduals score can be evaluated only
by comparing it with the scores obtained by others. As its name
implies, a norm is the normal or average performance. In the
present study age norm was calculated for the five subtests of
Stanford—-Binet Scale.
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Raw scores on a test typically have little meaning. It is
therefore necessary to convert raw scores to a standard scale so
that scores on different tests and scores of different age groups
can be compared.

By following the original Stanford Binet Intelligence Scale
manual of the fourth edition (1984), the raw scores of each
subtests were converted into normalized standard SCOres.
Following procedure was followed in accordance with the original
manual to convert raw scores into standard scores :— (i) The
weighted mean and standard deviation was calculated for the five
asubtests separately of Stanford-Binet Intelligence Scale
administered on urban and rural children of Bangladesh. The means
were close to 50 and the standard deviation were close to 8,
based on which the subtest raw score were converted into
normalized standard age scores (SAS). (ii) The weighted means and
standard deviations were also calculated for scores on each Area
and total composite score obtained by the Bangladeshi children.
The means were close to 100 and standard deviations were close to
Ty based on which normalized Fartial Composite Age Scores
(FCSAG) were calculated for Bangladeshi children. Fartial
composite scores were taken because the present study was on five
subtests of the total fifteen subtests of original Stanford-
Binet Scales (fourth edition).

In order to construct the local age norm from the raw
scores the following steps were applied to convert the raw scores
to Standard Age Scores (SAS) and the to Area Standard Age Score

(Area ©GAS) and:finally Partial Composite Standard Age Scores
(PCSAS).

(a) Conversion of raw scores to SAS :-
Far the above calculation the following steps werse followed:-—

In the first step frequency distributions were made for each age
group and each subtest separately. Later mean and standard
deviation was calculated with the raw scores.

The next step was to find out the small ‘z’ for each individual
raw scores and the formula was :

where

Raw Scare

Mean of the raw scores.

Standard deviation derived from the raw scores.

O x|
nonon
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Finally the big "Z° was calculated with each individual
small - sScores. In this computation the weighted mean and
standard deviation were applied which was set at 8 and 50

respectively. The formula was as follows :

Sz + M

Weighted Stanmdard Deviation
Small z scores.

Weighted Mean.

NN
]

(b) Conversion of SAS to Area SAS :-

For the calculation of Area SAS a fregquency distribution was
again calculated with the sum of subtest SAS. Further again small
‘'z’ and big ‘21’ were calculated as before for each area SAS. The
welighted area mean and standard deviation were applied to
calculate the big "Z' which were set at 100 and 16 respectively.

(c) Conversion of Area SAS to Composite SAS :-

The sum of the three Area SAS were again calculated to find
out the mean and standard deviation and as before the small z and
big Z were calculated. The weighted area mean and standard
deviation were again applied which was set at 100 and 16
respectively for the calculation of composite SAS.

Computation of wvalidity and reliability

Following procedures were followed in computing the validity
and reliability of the Stanford-Binet Intelligence Scale in the
pilot study and main study.

1. Contrasted Group Validity :

Anastasi states, "in the validation of anm intelligence test

the scores obtained by institutiomalized mentally retarded
children may be compared with those obtained by school children
of the same age" when referring to wvalidation by contrasted

groups. (Anastasi, 197653 p 144). For the pilot study the validity
of the test was determined by contrasted group method.

The following "t’ test formula for wunmatched group was
applied to determine contrasted group validity :

X, — Xy
5%, ¥ 353 (—l}i T jﬁ;)

N, Y+ Ny,-%
Where X, = mean of normal group 1,
X, = mean of handicapped group II
n, number of cases in group I
n_ = Number of cases in group II -
55, = Sum of squares of deviations from X,
SS,= Sum of squares of deviations from 72
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2. Criterion - Related Validation—- Concurrent Validity :

In the main study the validity of +the Stanford-Binet
Intelligence Scale was determined by criterion related validity
applying concurrent validity method. This validity indicated the
effectiveness of a test in predicting an individuals behaviour in
specified situations. For this purpose the performance on this
test is checked against a criterion i.e. a direct and independent
measure of that which the test is designed to predict. Again in
concurrent validity procedure the criterion measure against
which test scores are validated may be obtained at approximately
the same time. (Anastasi, 1974). In the present study the three
criterion measures WISC—-R, DDST and ABS were administered

approximately at the same time as the Stanford-Binet
Intelligence Scale.

Fearson‘s Product Moment co-efficient of correlation formula
was applied :

XY - [(EX)(TY)/N]

where :
r = Correlation coefficient
2X = Sum of all scores in variable X
LY = Sum of all scores in variable Y
IIX“= Square each X score and sum squared scores

Zﬂ“= Square each Y score and sum squared scores
X = Variable of one characteristic
Y = Variable of other characteristic '
N = Number of children

3. Test—-Retest Reliability :

Test-retest reliability was computed both for the pilot
study and the main study to determine the reliability of the
Stanford-Binet Scale. The most common method for finding out
reliability of test scores is by repeating the identical test on
a second occasion. The reliability coeficient in this case is
simply the correlation between the scores obtained by the same
persons on two administration of the test. Retest reliability
shows the extent to which scores on a test can be generalized
over different occasions, the higher the reliability, the less
susceptable the scores are to the random daily changes in the
conditions of the subject or of the testing environment
(Anastasi, 197&)
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Fearsons Product Moment Formula was applied to determine
test-retest reliability (earlier mentioned).

4. Kuder-Richardson Reliability :

The most common precedure for finding iteritem consistency
was that developed by Kuder Richardson (1927). This technique wds
based on a single administration of the test and an examination
of performance on each item. The Kuder-Richardson—20 formula
applicable to tests whose items were scored right or wrong. The
reliability was calculated

kKuder Richardson Formula 20

=
n -1 SDt
where
g = reliability estimate
n = is the number of items in the test.

m
-~
il

is the standard deviation of the total score on
the test.

proportion of the persons who passes.

proportion of the persons who fails.

the product of p and q is computed for each item an
these products are then added for all the items to
give pg

0
[ I [ |

was

d
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RESULTS

CHAPTER — III

Pilot Study :

The five non—-verbal subtests of the Stanford—-Binet
Intelligence Scale was administered on 232 children from both
urban and rural settings for tryout and pretesting in the pilot
study. The raw scores obtained by each subject in all the five
subtests were converted to Standard Age Score (5AS) and then to
Area Standard Age Bcores (Area SA%) and finally to Fartial
Composite Standard Age Score (FCSAS) following the procedure
explained in the method chapter. Table XVIII and XIX gives the
raw scores obtained by the subjects of the pilot study in the
five subtests of the Stanford-Binet Intelligence Scale and for
urban and rural samples separately.

With the raw scores thus obtained from the five subtests of
the Stanford-EBinet Intelligence Scale separate mean and standard
deviations were calculated for urban and rural samples, Tables
XX and Table XXI shows the mean and standard deviations obtained
by each age and in each subtests respectively.



Dhaka University Institutional Repository

= B8 =

Table - XVIII

Raw scores obtained by the subiects in the five subtests of Stanford-Binet Intelligence Scale

for urban sample by age in the pilot study.
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Table - XIX

the subijects in the five subtests of Stanford-Binet Intelligence Scale

for rural sample by age in the pilot study.

Raw scores obtained by
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Table — XX

Mean and standard deviation of the raw scores for the five subtests

of Stanford - Binet Intelligence Scale obtained by subjects in the

pilot study (Urban sample).
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The subtest memory for digits was not administered on children aged
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XXI

Table -

Mean and Standard deviation of the raw scores for the five subtests

of Stanford-Binet Intelligence Scale obtained by subjects

in the pilot study (rural sample).
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The FCSAS was also calculated separately for each age group and
for both the rural and urban sample. Table XXII shows the total
number of children in each age group and their corresponding mean
and standard deviation obtained by the FCSAS by administering the
five non-verbal subtests of Stanford-Binet Scale on urban and
rural  samples in the pilot study.

Table — XXII
Mean mean and Standard deviation of PCSAS obtained in the five

subtests of Stanford-Binet Intelligence Scale by the urban
and rural subjects in the pilot study.

' : Urban : Rural i Total Rural + Urban |
] U v e R ncs s i ki st e e e M R s e e e e e o e ot S o ]
1] 1 1 ] 1
tAge N | X 18 N} X !'8D 'N ! X ! 8D :
L e | B e Voo 1 v a e | —— | SO | R S ) B i v s L)
] 1 ] ] ] (] 1] v ] ] (]
‘3 1 121101L.83123.021 -1 - ' - 12 § 101.8BE! 23,02 |
V4 147 92.35117.75111163.45117.46) 25 | 79.63 | 22.63 !
L) 1197105 126.44120171.9 (17.76) 39 | 88.02 ! 22.86 !
. 117 94 1 22.691241463.20018.99! 41 | 75.95 ! 24.28 !
i {200 21.35]120.94123156.13! 8.85! g | T2:81 |} 23.54 !
'8 119 84.54124.03]19165.73:15.52! 38 ! 75.15 | 22.11
19 1206 78 124.88120161.5 110.29! 35 ' 48.4 ' 19,463 |

3 year olds were not included in the rural sample of pilot study
as 1t was difficult to administer the test on these children.

Determination of Validity in the Pilot Study =

During the pilot study the five subtests of the Stanford-
Binet was validated against a contrast group of known handicapped
children matched in age and sex with the normal group of children
of 3 to ? years of age. 't was computed between FCSAS scores of
both the groups. Table XXIII gives the FCSAS scores obtained by
the two groups separately by age and sex.
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Table - XXIII

FCSAS scores obtained by the subjects in the two contrast
groups for determining the validity in the pilot study.

. FCSAS scores of VFESAS scores of Non- )

.Handlcapped chlldren.anchapped children,

i ot mh s v e e s e e S ot A SO S FURS S B Ot S o et S’ S o S et e S e S -

/1

i Age i Male : Female ] Male , Female

5 ' 29 ' Db : 80 i P :
: : 20 H I8 V100 : 84 :
: : . : d '
16 , 40 1 49 { B84 | 8% :
: ! 4 ) BZ =) 1129 !
: : - B y 78 :
] 1 ) ) ] L)
1 : 45 : 4= 104 ! 22 '
: ) 39 ; 473 ' 82 H QF :
i i ' 38 : 103 :
8 : 40 ! 44 o108 i B4 ¢
H ' 33 ! 4 94 ! 24 !
: : H 47 ; ' 72 :
19 ! b i 49 1104 V104 :
: : 33 i 472 93 ! 100 '

It was difficult to administer the Stanford—-Binet Scale on
handicapped children who were 3 to 4 years old.

g -5 test was computed between FCS8AS scores of both the
groups. Table XXIV gives the mean, SD and o =i test result
computed between the contrast group of children with the FCSAS
scores of the five subtests of Stanford-Binet.

Table - XXIV

Mean, SD and the ‘t’ wvalue obtained between PCSAS scores
of handicapped and normal children in the pilot study to
determine contrasted group validity of the test.

\ Types of | : i
| sample i N i Mean | SD I = '
i Normal I B2 b gp.qr b 1ZET i
1 ' i ] Vo 16.867 %
iHandicapped:, 22 | B i 7l |
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Determination of Reliability in the Filot Study :

The next step involved was to judge the reliability of the
test. 22 children who were tested earlier were again tested for
the second time with a gap of one month . These children were
selected randomly from the total sample. The Fearsons Froduct
Moment coefficient of correlation formula was employed on the
FCSAS scores to determine the test-retest reliability of the five
subtest of Stanford-Binet Scale in the pilot study. Table XXV
gives FCSAS scores aof the subjects in 1st and 2nd
administrations of the test and the test-retest reliability co-
efficient.

Table - XXV

FCSAS scores obtained by the subjects and coefficient of
correlation between 1lst and 2nd administration of the 5 subtests

i Child number | Test i Re—test |
H i ' 114 : 108 '
. 2 i b v . 87 "
' 3 H 9 ‘ 89 :
! 4 . 128 v ARS :
i 5 ; 80 i 70 f
' & 106 126 i
} 7 V124 1 128 :
: 8 I K i i 26 i
: 9 : 4 y 140 i
: 10 L A42% \ 127 i
i 11 ' 1135 \ o B | :
' 12 104 ¢ 128 i
1 3 V104 : 92 ;
! 14 ! 0 ! 85 -
y 15 H B89 - 93 :
. 146 : 150 H 155 :
i 17 : &5 : 63 ‘
H 18 i 69 ' 76 i
' 19 I i A22 :
: 20 ! Q7 ; 118 :
' 2 " 119 : Q7 '
‘ 22 100 1 110 !

Coefficient of correlation was found to be .81
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Item Analysis :

After the completion of the work of pilot study and before
going into details of further administration and statistical.
analysis of the results of the five non-verbal subtests of
Stanford-EBinet Scale a detailed item analysis was carried out in
order to scrutinize the strengths and weaknesses of each test
irtem. Examination of each item was done in terms of (i)
Difficulty Index (ii) Discriminating Index. Item analysis was
computed on the scores obtained by 116 uwurban and 117 rural
subjects drawn from the pilot study for all the five subtests
of Stanford-Binet Intelligence Scale. Item analysis results have
been included 1in Appendix ‘A’'. Appendix A consists of the
following tables:

A(1) Difficulty index of the five subtests of Stanford-
Binet Intelligence Scale for urban sample.

A(ii) Difficulty index of the five subtests of Stanford-
EBinet Intelligence Scale for rural sample

A(iii) Table showing the re-arranged items of the five
subtests of Stanford-Binet Intelligence Scale
{urban sample)

A(iv) Table showing the re—-arranged items of the five
subtests of Stanford-Binet Intelligence Scale
(rural sample).

Difficulty Index :

The item difficulty was found out by calculating the 'p°’
which was determined by the total number of individuals who
passed each item divided by the total number of individuals who
attempted the item. The level of difficulty of an item focuses on
the proportion of students who correctly answer an item. The
higher the proportion the easier the item . On the other hand as
the item gradually becomes more difficult the proportion of
answering an item correctly becomes lower. By examining items in
this manner, tester can identify items that are (i) more
discriminating (ii) more functional and (iii) less ambiguous.

The difficulty index for the urban sample ranged between .99
to .004 for "'Fattern Analysis’ subtests, it was .98 to .005 for
‘Copying’subtests; .67 to .008 for ‘'QGuantitative’ and .79 to .009
for 'Bead Memory’ subtests ( See Apendix Ai).

On  the other hand the difficulty index for rural sample
ranged between .55 to (001 for ‘Fattern Analysis’ subtests, it
was .34 to .07 Afor ‘Copying’, .42 to .008 for ‘Quantitative’
and .48 to .003 for ’‘'Bead Memory (See Appendix — Aii).
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Discriminating Index :

The extent to which items separate individuals into two
extreme groups is called the discriminating index. The purpose of
this index is to provide a measure that would separate each child
into upper and lower groups and depends on the extent to which
items discriminates group differences.

For the present study, discriminating index was determined
on the basis of Fartial Composite Standard Age Score (PCSAS)
obtained by each individual subjects. FCSAS is a standard score
expressing the mental age level of the child.

Discriminating index was determined on the basis of the
calculation of PCSAS of the subjects in the present study. The
FCSAS of each child were arranged in order of highest to lowest
scores to find out the percentile, to select the upper and lower
Z3 percent for calculating the 'D’. This was done for the rural
and urban children separately by age.

The results of item analysis indicated that the range of
discriminating index was 1.9 to 100 while difficulty index was .01
ta 1.00. As the discriminating index for all the items were within
thies range it was decided not to eliminate or substitute any of
the items of the test. The result however of the difficulty index
was uwtilized for reorganizing and rearranging the items of the
subtest in order of difficulty i.e. from easy to difficult items
for further administration for determination of reliability,
validity and to construct and develop the norms for children from
rural and urban areas of Bangladesh.

Main Study :

After rearranging the items of each of the five subtests of
Stanford-Binet Intelligence Scale on the basis of the results of
1tem analysis in the second phase of the study, subtests of the
Stanford-Binet Intelligence Scale were administered on samples of
children both from rural and urban areas of Bangladesh to
determine validity, reliability and construction of norms. The
five subtests were administered on 1841 subjects (10846 urban and
739 rural sample) ranging in age from I to 9 vyears. These
samples were from 4 towns (Dhaka Chittagong. Rajshahi and Khulna)
and I rural villages (Dhamrai, Dhaka District, Babuganj, Barisal
District and Ulipur Kurigram District) of Bangladesh.
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Determination of validity :

The five subtests of the Stanford-Binet Intelligence Scale
was validated against the following criterion measures:

(a) Adaptive Behaviour Scale (ABS)

(b) Wecshler Intelligence Scale for Children—Revised (WISC-R)
Benglali version.

(c) Denver Developmental Screening Test (DDST) adapted version.

The scores obtained from the abave three criterion measures
were correlated with the PCSAS scores obtained from the five
subtests of the Stanford-Binet Intelligence Scale.

The FCSAS score along with the scores from the three
criterion measures have been included in Appendix B. The
following Tables are given in Appendix B :

B(i) Table showing the FCSAS scores of Stanford—-EBinet
and ABS for determining the validity.

B(ii) Table showing the FPCSAS scores of the Stanford—
Binet and WISC-R Full Scale Scores for the
determination of validity.

B(iii) Table showing the FCSAS Scores of the Stanford-—
Binet and DDST used for the determination of
validity.

Table XXVI shows the co-efficient of correlation between the
five subtests of Stanford Binet FCSAS and the three tests used as
criterion measures for determining the validity of the scale.

Table — XXVI

Table showing the validity coefficient between the three
tests and the PCSAS scores of the five subtests
of Stanford Binet Scale.

i Stanford-Binet Vs ' i
i Adaptive Behaviour s
! Scale H i
i Stanford-Binet VS :
i Wechsler Intelligence :
i Scale for Children '
i Revised (Bengali version)!
i Stanford - Binet VS i :
i Denver Developmental i w97
i Screening Test. ' ;
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Determination of Reliability :

The reliability of the five non—-verbal subtests of
Stanford-Binet Intelligence Scale was calculated by the following
merthod.

(1) Kuder - Richardson Reliability, Formula 20 (KK 20)
(2) Test ~ Retest Reliability.

Kuder—-Richardson Reliability (KR 20) :

The reliability was calculated separately for each subtest
and for each age. Table XXVII gives the interitem consistency of
the five subtests and for each age separately for the sample
from Bangladesh.

Table = XXVII

Kuder—-Richardson Formula — 20 Indices of Internal Consistency of
the five subtests of Stanford — Binet (sample from Bangladesh)a

: i Fattern i Copying Quantitative ) Bead Memory | Memory for,
: ! Analysis | i ' i Digits :
1Age | KR-20) 8§D |KR-20! SD |KR=-20: $D {KR=20} 8D |KR=20,8D0 |
S e R s E [ s gy S e § e Hieastaand
s b w7 332 (72 18.044 .61 f 2.1 ) 6B | 2.01! : i
H Vw2l (3.0 L 7D 14170 BB | 2.0 | .66 ! 1.93) 1 H
] 1L B0 F209] 73 (8.910 868 | 2.31 § Y ! 3.23) .59 (1.34]
=) ¢ w67 (2485 78 (448670 LY § F.92 ) L7484 8 3.26) .58 11,931
Ve P =63 (2017 80 [3.086) F0 Y .82 | 76 1 4.31) 63 12.33
' 8 7 w68 1.91] .81 14.03] 746 § 4,23 ! .B1 ) 3.5 1 .68 (2.9 !
Hhr s P o 73 14,98 .82 14.93] 67 ) 3.74 L 278 | 4.6 | «7D 4.4 |

As a comparison Table XXVIII gives the interitem consistency
calculated’ on children from United States (Stanford—-Binet, 4th
ed., 1986)
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Table —-XXVIII

of

indices of Internal consistency
the 5 subtests of Stanford-Binet (sample from United States).
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Pigure - 3

COMPARISON BETWEEN KR-20 RELIABILITY
ESTIMATES OF STANFORD-BINET SCALE ON

CHILDREN FROM BANGLADESH AND USA
(AGE: 9 YEARS)

L
0.91 0.9
Ll 0.82 \l |0.82 0.82 083
0.78 . frrmm
0.8 - 0.7 e
ool | o7
0.7 1
0.6
: i
0.6~ .
BANGLADESH USA
Hl Pattern Analysis CopyIng Quantitative

%

Bead Memory Memory for Digits
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Test—-Retest reliability =

Method was employed to determine the reliability of the
five subtests of Stanford - Binet Intelligence Scale. The FCS5AS
scores of the first and second administration of the test was
used to compute the reliability. The FCSAS scores of the five

subtests of Stanford -~ Binet Intelligence Scale for determining
the reliability of the present study have been included in
Appendix E and F separately by age and sex and rural and urban

samples respectively.

The correlation of coefficient was also calculated for the two
administration of the present test separately for uwrban and
rural samples. Table XXIX shows the reliability coefficients of the
urban and rural samples.

Table - XXIX

Test—-Retest Reliability co-efficients of the 5 non—verbal
Stanford—-Binet Test on urban and rural samples.

i Correlation computed ' r

'First and second administration | .97

1of Stanford Binet urban sample

‘First and Second administration .44

1of Stanford-EBinet rural sample |

Table XXX shows the test-retest correlational matrix for the five
non-verbal subtests of Stanford-Binet Scale.
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Table - XXX

Test—-Retest correlation Matrix for the five non-verbal subtests
of Stanford-Binet Intelligence Scale.

Second Administration

iSubtest | Fattern|! Copying |CGuantitative!Eead yMemory for |
' tAnalysis | - Memory (Digits
| e b e e o e s s e i o A b e e L e e S B S L D] A
i ] 1 1 L] )
\Fattern | « 70 1 o2 : .2 H « P2 : P
Analysis)| i H H '
First {Copying | 1 2 - « B2 ; o6 « B2
AdM AN L S | = e e e e e e
tration |GQuanti- | ‘ i o T ! 20 | BT
ttative | i : ' :
i Bead : \ ! . <22 | .87
‘Memory | - ' : :
Memory | ' H : :
i=ia ' : : ' i G
iDigits | : : | g

Table XXXI shows the test—retest reliability coefficient of the
five subtests separately for sample from Bangladesh.

Table — XXXI

Reliability coefficient, mean and standard deviation of the
first and second administration of the five subtests of
Stanford-Binet Scale (sample from Bangladesh).

d Subtests H a3 i N iMean | SD ;Mean : 83D 4
R A S, T Mol N o S B '
EPattern Analysis E « 20 E 4 EB 05 E 7.19; Q.IB; 7.STE
U e ot e i e i e o B e i i s s B ey By s i it st T B! v o e g | SC———— -
; Copying ; .88 ; 4 E7.5? E 8.105 8.39; ] 442
A TS ) T — e N T R S e, |
; Quantitative ; « 22 ; 94 ;6.74 ; 6.72; 7.385 é.?“}
PO SR R i 0 R S S e R Sk | || | — LT | SR, L IESS S TR '
; Bead Memory 5 5.94 E 6.27E é,é?E 6.47.

iMemory for Digits)| »88
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Figure -« 4

COMPARISON BETWEEN TEST-RETEST ESTIMATES
OF STANFORD-BINET SCALE ON CHILDREN FROM
BANGLADESH AND USA (Age: 5 Yrs)

1 =
0o 001 082 092 092
0.9 - :
- 0.77
071 0.71
O.F =1 1 0.66
0.6
Bib = i
BANGLADESH (Urban) USA (Pre School)
Bl Pattorn Analysis Copying Quantitative

Bead Memory Memory for Digits
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For comparison Table XXXII shows the test-retest reliabity
co-efficient of separate tests of Stanford—-BEinet Scale when
administered on sample from United States.

Table — XXXII

Reliability coefficient « mean and 8D of lst and 2nd
administration of the % subtests of Stanford-Binelt Scale when
administered on sample from United States.

; i1st testingiZnd testing)

5 Tests yRelia— | E ) E ;
i vbility | N (Mean | 8D |Mean |, SD |
Fattern Analysis | .78 | 55 151.3 | 6.6 | 56.01 7.4 |
| Copying . .46 i 54 150.4 | B.6 | 52.2! 9.2 !
| Quantitative | .28 | 55 150.5 | 6.0 ! 52.5! 6.3 |
| Bead Memory | .42 ! 55 150.2 | 6.7 | 53.51 6.4 i

iMemory for Digits) 66 | 40 |B50.8 | 6.4 | 53.4, 7.0

Construction of Norm :

For the present study age norm was computed from the raw
scores obtained by the subjects after administering the five non-
verbal subtests of the Stanford-Binet Intelligence Scale. This
was done separately for each age. The norm thus computed have
been included in Appendix P and E separately for urban and rural
sample.

Satistical analysis was computed first by converting the
raw scores obtained by each subject into normalized Standard
scores. Raw scores obtained by all the subjects, subtest wise and
age wise were converted first to Standard Age Score (SAS8)  and
then to Area Standard Age Score (Area SAS) and finally to Fartial
Composite Standard Age Score (FCSAS). Tables XXXIII, XXXIV, XXXV
and XXXVI gives the distribution of subtest wise and age wise raw
score mean and standard deviation, SAS mean and Standard
deviation, Area S5AS mean and standard deviation and finally
Fartial Composite SAS mean and standard deviation respectively
for urban sample.
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. -
Table —XXXIII

Distribution showing subtest wise and age wise mean and standard
deviation of the raw scores of urban sample.

' ‘Fattern v Copying |Quanti- | Bead ‘Memaory for |
i y Analysis | tative v Memory yDigits H
iAget N ¢ ¥ 18D} X (80! X 18! X :SD! X i BD !
3 1l24) 3.64.6.13) 3.44[5.97) 2.41!5.640 2.0814.92) —« | -

o $1286) 3.36035.93) 3.4814.18) 2.4513.94) 2.78!3.14, - |} =

i 8 1143, 5.4015.89) 5.54146.371 4.6614.89) 4.7714.3212:72,2.60

P 6 1169 7.4415.10) 7.16(5.47) 6.9914.18) 6.09!37.4413.4612.14

P 7 ONAR2110.7018.09110,.0816.00010.1913.88) 8.75!5.9714.76:2.58

¢ B 4197142080470 113:92 1708112021 3. 92110121 3.63 1 6. 291 2.72

i F R l8R15.8409 171 0921 7«19 1290\ I, 72111 . J5IS .96 V7 . 021 2 .88

Table — XXXIV

Mean and Standard deviation for each test SAS of the weighted
normalized urban sample for the five subtests of Stanford-Binet.

i AREAS AND TESTS ¢ N 7 X i 8D 3
iAbstract/visuwal R/A : H : i
'Fattern Analysis ) 1086 | 48.3 | B.43!
! Copying V1086 | BO.61 ! T.4 3
Auantitative R/A ; H ‘ '
! Quantitative 10868 F 48.21 ) 6.74
Short—-Term Memory area) H ! i
' Bead Memory v 1088 } 50.4 { Bal1 4
! Memory for Digits | 1084 ! 49.04 | &.467!
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Table — XXXV

Mean and Standard deviation for the Area SAS of the
weighted normalized urban sample by age.

' ' i Abstract/visual | Quantitative . Short—-Term )
'V Age | N Reasoning Area v Reasoning Area | Memory Area i
b ke W i s N e e e e e e e e e e R S el S i g iy il 1
' : ! X : sp | X sp ! x SD :
| e ey W Bt W, Y | RS S B R I i o i e, T s oo vt e i i N ot i s s | T W i o i v o i s i ]
] ' i 1 ] 1 ] 1 1
rlge Vo124 ) 99 ! 14.04 |, 98.3 . 17.4 | 100..3} 1500 |
14 | 126 | 27 «8 y 18.3 | 29.4 : i7.2 | 29.4 | 146.52 |
9 V143 ) 100.1 i 14.03 |} 7.9 : 18,011 99 . 71 18.08 |
HE -3 1 169 ) IR i 16,32 | 9B.6 ' 1652 ) P8.14 ) 16.24 |
| : 192 | 98.28 | 16.02 1100.1 ' 15.4 | 100 : 1é&.4 !
8 3 197 § 190,85 | 4712 L 993 : 18.42) AT PR 173 '
7 1 179 | Q.7 | 17.09 | 98.42 | 19.21" 108 | 18 +93 |

Table - XXXVI

Mean and Standard deviation of the Partial composite Standard age
scores by age for the weighted normalized urban sample.

iAge; N (Fartial composite Standard age score (FCSAS) |
b o e st e e e s el o St e S S N e e e T i e s |
. 124 100 14.42 |
14 126 100 15.21 "
) 143 29 17.0 '
6 169 0 14.6= ,
¥ 152 99 18.32 i
18 157 100.01 197 :
i 175 100.42 16.73 ‘

Table XXXVII, XXXVIII, XXXIX and XXXX gives the distribution of
subtest wise and age wise raw score mean and standard deviation,
SAS mean and standard deviation, Area SAS mean and standard
deviation and finally the particle composite mean and standard
deviation respectively for the rural samples.
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iAge; N | X + SD

| R | | P
i |l ] ]

S 780 1.74 11.03
4§ 98 2.54 11.68
'8 1131) 4.61 (2.63
16 ) B4, 6.57 [2.85
‘7 1187 7.8B (2.86
8 1 ?9110.13 [2.95
2 1108112.64 13.46
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Table -
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oo )
M | .

TuBS |2
8

1:0%211.87, — '
1L&Z L T8y — | i
F.4812.25611.99:1.47 |
4.6111.74.2.39211.38 |
5.821.9613. i

mean and standard

\ Memory
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s 24 1 3001488 | 237
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Table — XXXIX

Mean and standard deviation for the Area SAS of the
weighted normalized rural sample by age.

: - | Abstract/visual) Quantitative | Short-=Term :
{Age, N | Reasoning Area | Reasoning Area; Memory Area '
i ) 1 1 ] ]
: : 3§ SD O ! =3 S X 4 sD ;
i i e e W e e e i i | P | e B i st o v [ — | U '
i3 1 B Q.3 1 190 ! @7.4 ] 1i8.9 | 9%9.4 | 15.4 |
' 4 1 98, 6.1 e - M ! 28.4 4§ 1&:4Q | 98.& | 17.23 |
¢ 2 d31L 99 '\ 1740 ! 96,5 § LB8«0l § 98.0L%, 19.14 |
1 & | B4, 99.01 | 146.8 1987.41 | 1&.24 | RV .92 18.9L1L |
Y ¥ OLLI87 97.4 0 ES.A1 ! 99 .23 ! 18.01 | 99,41 175 |
P8 ¢ 597 993l v 192 i 98.04 | 1743 | 99.11] 183
1 2 41080 98.2 1 14.9 ! 2.3 | 14621 T 9924, 19.54 |

Table — XXXX

Mean and standard deviation of the partial composite standard
age scores by age for the weighted normalized rural sample.

: Age ! N - FCSAS i FPCSAS :
H ' : i) : SD '
: 3 ' 78 ; 100 : 13. 95 :
: 4 : 28 ' Q9 JOF 14.23 1
: 5 : 131 i 97 .4 : 18.4 ‘
H & ; 84 : Qb ' 16.05 i
H F i 157 . 98.1 i 19 .41 .
' 8 ' 99 H g99.8 1} 18.642 :
H 5 h 108 ! e8.0 ! 19 .74 '
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CHAFTER - IV

DISCUSSION

The purpose of the present study was to adapt and
standardize five non-verbal subtests of "Stanford Binet
Intelligence Scale" (4th ed.) for use 1in the urban and rural
areas of Bangladesh.
Filot Study :

To pretest and tryout the items on the children of
Bangladesh the Stanford-Binet Intelligence Scale was administered
initially on 233 children ranging in age from I to 9 years bhoth

from urban and rural areas. The mean and standard deviation was
calculated for each age group, each subtest and for each site
separately. The mean score obtained from the present calculation
showed gradual increase with age, with an exception of one case
where the mean (copying subtest) was less for age 8 than for age
7 (Table - XX). The reason for this variation could be due to
small sample size. The mean and standard deviation calculated
with the scores of FCSAS (Table - XXII) indicated that the mean
obtained by urban local children were much lower than US norm (as
given in the Manual). Further it was also found that the FCSAS
mean scores of rural children were even lower than that of Lhe
urban children and that the mean varied from age to age. There
was no systematic increase of mean with the increase of age. This
could have been due to the unfamiliarity of items,in the test
because the children especially from rural areas were deprived
5f even the minimum standard of living and education. They were
not exposed to these things (i.e. the things included in  the
items of the Tests) in their surroundings.

Pretraining with trials before test administration :

For the purpose of improving the tost scores the pretraining
procedure  was developed. The pretraining procedure wWas applied
to wach child for each subtest. It was found that there was soOme
improvement in the responsas of Fhe children tested after giving
the pretraining. To assess the effects of pretraining the test was
again administered on a small sample in Dhaka city. The subjects
were selected randomly (all normal children). The result showed
that there was an increase in mean FCSAS in different
subtest as compared to the scores when administered in the pilot
study.
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Validity and Reliability in Pilot Study :

During the pilot study the test scores obtained by a group
of normal subjects was validated against a contrasted group of
known handicapped children ‘'t test was computed and the result
indicated significant difference in test scores between normal
and handicapped children at .001 level (Table XXIII and XXIV),

The test-retest reliability was also computed to find the
correlation between scores obtained by 22 children, when the test
was administered twice with an interval of one month. These
children were selected randomly from the total sample of 233
children. The coefficient of correlation was found to be « 81
(Table XXV). As the validity and reliability measures were
satisfactory, the next step was to conduct 1tem analysis to
further evaluate the test items.

Item Analysis :

After the completion of the work of pilot study i.e. after
pretesting and tryout of the test, and before going into details
of further administration and statistical analysis of the results
of the five non-verbal subtests of Stanford-Binet Scale a
detailed item analysis was carried out in order to scrutinize the
strengths and weaknesses of each test item. Examination of each
item was done 1in terms of (1) Difficulty Index and €2
Discriminating Index.

Difficulty Index :

The difficulty index 'P’ for the five subtests - Pattern
Analysis, Copying, Quantitative, Bead Memory, Memory for Digits
(forward) ranged between .001 and .99 while for the second
portion of the reversed Memory for Digits P was from .002

to .14 for wurban children. On the other the ‘P’ for the five
subtests when administered on rural children was found to be
lower than the urban children. The P for the five
subtests ranged between .0009 to .55 for rural population.
Based on this finding the items of each subtests were rearranged
for further administration. For the urban population the 'P° for
item numbers 7, B8 and 9 were higher tham item numbers S and 6,
and ‘P’ for item numbers 12 was greater thanmn item number 11.
These 4 items were rearranged in 'Pattern Analysis’ subtest. For
the subtest ‘Copying’ ‘P’ for item 15 were higher than item 14
which was also rearranged. The rest of the P’ for items 1n
"Copying’ subtest had a systematic decrease. In ‘"Quantitative’
subtest ‘P’ for item number 4 and 5 were higher than items 1 and
2 and ‘P’ for item 9 were greater than items &, 7 and B. Lastly
R for item 13 and 14 were higher than 'P° for item 12Z2. This
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showed that item number 12 was more difficult than items 13 and
14. These items were also rearranged. For the rest of the two
subtests "'Bead Memory' and ‘Memory for Digits’ (forward and
reversead) the i1tems remained in the same order ( See  Appendlx
A1)

For the rural population also 'F' for items 7, 8 and 9 were

difficult as compared to ‘F’ for 1tems & and &, as well as ‘F°
for item 12 was greater than compared to item 11 in the "Fattern
Analysis’ subtest. These items were rearranged according to

difficulty order. In ‘'Copying’ subtest the rural children scored
higher in item 15 as compared to item 14 and higher in item 17 as
compared to item 1é6. These two items were also arranged from easy
to difficult order. In the "'Quantitative’ subtest 'F' for item 4
and & was difficult as compared to 'F’ for item Z. 'F° for items
9 and 10 were difficult items as compared to 'F’' for items 7 and
8, besides these 'FP’ for item 12 was found to be more difficult
compared to the above items and 'F’° for item 13 and 14 was also
difficult compared to item 11. These items were rearranged 1in
order of difficulty. Lastly the ‘'F° for item 1% of 'Bead Memory’
subtest was higher than item 14, that too was also rearranged.
The subtest "Memory for Digits’ remained in the same order. (Sea
Appendix Aiil).

It was interesting to note that item analysis of the five
subtests of Stanford-Binet Intelligence Scale indicated that for
both the rural and urban population the same items were found to
bhe most difficult items. The only variation was that in "Bead
Memory" subtest 'F’ for item 135 was a bit difficult than item 14
in rural sample, but the order remained same for wurban children.

'

Discriminating Index :

As regards the discriminating index or ‘D’ was concerned,
the ’'Bead Memory’' subtest showed that item number 8 was not
responded by any subject of any age in the rural sample and the
item had to be rearranged. Items 2 and 7 for age 7 and items 1, Z
and 3 for age B and 1 to 5 for age 9 had '0° discriminating
value, i.e. these were too easy items.

The other variations were in the ‘(Guantitative’ subtest in
which item number 12 was not responded by children aged 2, 4, &,
b, and 7 in the rural sample but the children of 8 and % years
age could answer these items correctly. This means that the i1tems
needed to be rearranged for the lower age group. Item analysis
also indicated that the sample in the upper age group (for both
urban and rural) consisted of children who scored high in  the
test while the lower age group consisted of children who scored
very low. The FCSEAS which was the standard age score expressing
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the mental age level was taken for separating the upper and lower

533 7% of the subjects for calculating the Discriminating Indesx.
The FCSAS ranged between 50 and 157.

Keeping this view in consideration it was decided to keep
all the items in and around.S0 difficulty level and to rearrange
the items from easy to difficult order.

Main Study :

After rearranging the five subtests in order of difficulty,
it was then administered on 1841 sample for the main study for
the purpose ot determining validaity, reliability and construction
of norms.

Determination of Validity :

The five non-verbal subtests of Stanford-Einet Intelligence

Scale was validated against three criterion measures : (Table -~
XXVI).

a) Adaptive Behaviour Scale (AES).
b) WISC - R (adapted and translated in EBengali).
c) DDST (adapted in Bangladesh).

It is said that a test is known by 1its correlations.
Correlations always vary between zero and one. It may either be
positive or negative or there may be no correlation. The size of
magnitude of the coefficient would make a high or low degree of
correlation. A coefficient of .&0 might be regarded as high for
one type of situation or test and low for another. In other words
"high" and "low" have only relative meaning.

i) Stanford-Binet Vs. Adaptive Behaviour Scale (ABS) =

Statistical correlation between adaptive Behaviour and IQ
seemed to vary considerably in relation to the nature of adaptive
behavior measures and the type of population sampled. Across
different adaptive behavior scales 10 has been found to correlate
moderately or highly with domains of communication skills as well
as cognitive and language development, regardless of the type of
population samplad.
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Somewhat higher AB-IQ correlations have been found among
heterogeneous groups of individuals, such as the residents 1n
state 1nstitutions than among more homogeneous groups of
children in special education programmes. The AB-IQ correlations
tends to be higher among profoundly retarded individuals (Meyers,
Nihira, & Zetlin, 1979). This is understandable since, for this
range of development, the measures of IQ and AB both share
similar clusters of items (for example, sensory development, fine
and gross motor coordination and so on). These items are
different from the type of test items designed to assess the
ability to handle the abstract thought and symbolic processes at
the higher level of the IQ continuum. At the lower end of the
continuum, the operational definition of IQ tends to blend 1in
with the adaptive behavior construct. In, general the two
measures indicate moderate to high degree of statistical
correlation (Meyers, Nihira, & Zetlin, 1979).

For the present study the five subtests of Stanford—-Binet
Scale was validated against the "Adaptive Behavior Scale". The
Fearson Froduct Moment coefficient of correlation was computed
between the two test scores. The correlation thus calculated was
found to be .71 (Table - XXV). This seemed to be reasonably high.

ii) Stanford-Binet Vs WISC - R :

Since 1972, these two test have been widely used to test the
intelligence of the mentally retarded, either with the revised or
with the restandardized versions. Kaufman and Van Hagen (1977)
compared “the WISC-R, (1974 edition) and restandardized 1960
Stanford-Binet in 45 educable mentally retarded children and
adolescents. The correlation of WISC-R verbal, performance and
full scale I0s’ with Stanford-Binet I0s’ were .7%, .65 and .B2

respectively. Two other studies on children referred i
suspected mental retardation or learning disability also reported
similar correlations (Bloom, Raskin, & Reese, 197643 Raskin,
Bloom, Klee and Reese, 1978). These recent figures were of the

same order of magnitude as the corresponding correlations beltween
the 1949 WISC and the 19640 Stanford-Binet for the mentally
retarded - children (Silverstein, 19703 Zimmerman and Woosam,
1972)

The fourth edition of the Stanford—Binet Intelligence Scale
was also validated against WISC-R and was found that scores on
the Verbal Reasoning Area of the fourth edition correlated .72
with WISC-R verbal scores, .60 with the WISC-R performance
SCOres, and .73 with WISC-R Full Scale Scores. The
correlation between the composite scores on the fourth edition of
Stanford-Binet and WISC-R verbal scale was .78: with WISC-R
performance scale .73 and WISC-R full scale it was s B3
(Stanford-Rinet Manual, 4th ed., 1986&6).
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The present study also correlated the partial composite SAS
of the non-verbal subtests of Stanford-EBEinet Intelligence Scale
with the WISC-R full scale score (adapted Bengali version) on
children aged 5 to ? years. The result indicated a reasonably
high correlatin between the two tests, it was .66. (Table — XXVI)

iii) Stanford—-Binet Vs DDST :

The third criterion measure against which the wvalidity of
the five subtests of Stanford-Binet Intelligence Scale was
determined for the present study was the Denver Developmental
Screening Test (DDST) adapted version on children aged 2 to 4
Years. Coefficient of correlation was also calculated between
these two tests and the coefficient was found to be .57. (Table -

XXVI) . The FCSAS score along with the scores from the three
criterion measures have been included in Appendix Bi, Bii and
Biii .

Determination of reliability :

The reliability of the five subtests were computed by the
following methods.

1. Kuder-Richardson Formula - 20
2. Test—Retest reliability

1. Kuder-Richardson Formula — 20

was applied to determine the internal consistency of each
item. This was done separately for the five subtests and for each
age group (Table — XXVII). The KR - 20 calculated on the scores
of children from United States has also been shown an Table -
XXVIII and Figure — 3. The mean of KR-20 calculated from the
scores of Bangladesh sample ranged from .67 to .74 1n  pattern
analysis subtest whereas it was .89 to .91 for United GStates
sample. Next the mean for the copying subtest ranged between .
to .82 for Bangladesh sample and it was .81 to .91 for United
States sample, the Quantitative subtest had a mean of .&61 to .76
for Bangladesh sample while the United States mean ranged
from .BO to .87. For Bead Memory the mean was .é6 to .81 for
Bangladesh sample but it was .82 to .89 for American sample.
Lastly for Memory for Digits it was from .58 to .70 for children
from Bangladesh while .83 to .86 for United States children.
Though there was a difference of 10 points or somewhat more
hetween the Bangladeshi and United States mean, the mean thus
calculated with the Bangladesh scores were found to be reasonably
high i.e. when the test was applied on children from Bangladesh,
it showed a reasonably high indices of inter item consistency.
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2. Test—-Retest reliability :

Test retest reliability was calculated separately for the
rural and urban sample. The FCSAS scores of the 1st and Znd
administration of the test have been included in Appendix Ci and
Cii. The correlation computed between the first and second
administration of the five subtests of Stanford—-Binet for the
urban sample was found to be .97, on the other hand the
correlation was found to be .44 when test-retest was conducted on
rural agample (Table — XXIX). The test-retest reliability co-
efficient seemed to be quite high for the urban sample, but 4t
was not satisfactory for the rural sample. The interval between
the first and second administration was two months for the rural
sample and could be the reason for low correlation.

Again the mean and standard deviation for each subtest was
also calculated with the first and second administration of the
five subtests on urban children (Table - XXX and XXXI & Figure -
4). Compared to the reliability coefficient obtained on samples
from United States the correlation of the Bangladeshi sample was
higher (Table — XXXII1). The correlation of two test for pattern
analysis was .78 for the American sample while it was .90 for
Rangladeshi sample. The carrelation was .88 for ‘Bead Memary’',
‘Copying’ and ‘Memory for Digits’ with the EBangladeshi sample
while it was .42, .46 and .66 respectively for the = subtests
with American sample. Lastly the subtest Quantitative had a
correlation of 2?8 for American sample and it was 92 for
Bangladeshi sample. The lower test-retest reliability for
American sample  could be because the test was administered on
pre-school . children where many subject could have been from poor
background on the other hand Bangladesh sample was randomly
selected from the city. :

Construction of Norm :

The final step in the Standardization of a test 1is the

construction of norm. The five non—verbal subtests of the
Stanford—-Binet Intelligence Scale (fourth edition) which was
administered on 1841 sample from both rural and urban setlings
were utilized for the construction of the norms for rural and

urban children of Bangladesh. For the present study the age norm
was calculated. The norm was calculated separately for urban and
rural population. In the first stage the raw scores obtained by
the sample were calculated to find out the mean and standard
deviation by age and by rural urban population. For example the
mean thus obtained for Fattern Analysis subtest for the uwrban
children were 3.64 for I year olds, Z.36 for 4 year olds, 5.60
for 5 year old children, it was 7.44 for 6 year olds and 10.70,
12.55 and 13.84 were for 7, 8 and 9 year olds. The mean thus
found showed that there was a systematic increase with age. The
standard deviation did not increase with age but varied from age
to age. (Table — XXXIII)
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With the mean obtained by the raw scores the weighted mean
was first calculated for the five subtest of the Stanford-EBinet
Scale for the total uwrban sample. The weighted mean thus obtained
from the five subtests ranged between 48.7% to 50.61; while the
standard deviations were from 6.63 to 8.63F for the urban sample.
The weighted mean was again calculated for the three areas
separately by age and total number of sample in each age group.
'he mean for the "Abstract/Visual Reasoning Area" ranged from
7.3 to 100.5; the mean for the "Quantitative Reasoning Area"
were between 97.5 to 100.1, and for the "Short-Term Memory Area"

the mean scores were from 99.4 to 100.2 (Tables - XXXIV and
XXX o
Finally the weighted mean and standard deviation was

calculated for the Partial Composite Age Scores for each age
group separately for urban sample. The mean was 100 and above for
ages 3, 4, B and 9. For ages 9 and 7 the mean was 99 and for age
H mean was found to be 98. (Table -~ XXXVI).

The same calculations were also conducted for the rural
sample. The raw scores in the similar way was calculated to find
out the mean and standard deviation. The mean for the rural
sample also increased with age. The mean was 1.74 for the 2 vyear
old children, it was 2.54 for he 4 year olds, 4.61 for the five
year olds, 6.57 for the &6 year olds, and 7.88, 10.1% and 12.64
for the 7, 8 and ? year old children respectively in Fattern
finalysisa subtest. The standard deviation also varied within the
age group like the urban children. The weighted mean for the
total sample of the five subtests were also calculated for the
rural children. The weighted mean ranged between 48.73 to 50.41.
The standard deviation of the weighted mean ranged between &4.31
to B8.04. In the same way the weighted mean was also calculated
for each age and for each area. The weighted mean for the
"Abstract/Visual Reasoning Area" ranged between 94.1 to 99.31 for
the 7 age groups. The mean was from 26.3 to 927.3 for the 7 vyear
age groups in the "Quantitative Reasoning Area" while for the
"Short Term Memory", area the mean scores were between 97.92 to
799.61 for the 7 age groups. (Tables - XXXVII and XXXVIII).

The: weighted mean and standard deviation were also
calculated for the "Partial Composite Standard Age Scores" of the
rural sample. The mean was 100 for age 7 vear olds, and between
6.6 to 99.5 for ages 4, 5, 4, 7. 8 and ? vyear o0ld samples.
(Table — XXXX).

Two separate age norms were calculated from the raw scores
obtained from the present study :

i) Narm for the urban population
ii) Norm for the rural population
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Since the age range of the children were from Z-9 years, the
norms  were also calculated separately for each age group. The
norm thus calculated showed a slight variation between the rural
and urban sample. The range of the Fartial Composite Standard Age
Score which represents the [0 of the child ftor the wrban
population was between 32 - 168 while for the rural population it
was from 28 — 160. The FPLCSAS of a similar age group belonging to
samples from United States ranged from Zé& to 145, which was
closer to our uwrban sample. (Appendix D and E).

Thus the above mentioned norms which were calculated for
rural and urban samples indicated that as a child grows older in
age the intelligence of that child also increases. This was
hecause, as the child develops, he/she was exposed to more
complex and new situations in life where he/she has to deal
effectively, and thus the child acquires new ideas and knowledge
about the world around her/him. The present test results also
showed a gradual increase of mean along with the increase of
age. (See Appendix D and E).

In the present study the fTive non—-verbal subtests of
Stanford-Binet was validated against three criterion measures and
all the three tests against which the present scale was validated
showed fairly high correlation. On the other hand the reliability
coefficient was also relatively high for the test-retest
reliability except for the reliability co-efficient obtained im
rural area. The standard deviation and mean calculated to see the
internal consistency of each item (KR - 20 Formula) also showed
high mean value for all the ages and for all the subtests. Thus
the results of the present study indicated that the five non
verbeal subtests of Stanford Binet Intelligence Bcale was
reasonably valid and reliable for use in Bangladesh.

The findings of the present study supported the results
obtained by previous investigators that there were rural and
urban differences in IQ (Ref.). The result demonstrated that
urban children had a higher mean IQ. The differences were Tfound
when the mean and standard deviations of the raw scores of both
rural and urban sample was compared. In all the seven age levels
and in all of the five subtests the mean was lower for rural
hildren as that of the urban sample.

In a study Boger (1%232) showed that when rural children were
given training in answering current intelligence test items, they
have a much higher score than those children who were not
trained. In other words, he felt that rural children have lower
intelligence test scores because of the nature of the tests of
mental ability being used. The results of the present study alsao
supports  the finding. The scale when administeresd first for  the
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pilot study the scores were low for rural children. The scores
increased as the children were given pre—test training trials
before the beginning of each subtests during the main study .
Eells (1951)3 Havighurst (1944); Terman (1916); Sherman and key
(1923) 3 Asher (1935) and Wheeler (1942) have shown that there are
differences in the intelligence test performance of children
coming from different socio-economic strata.

It has been found that intelligence tests play a significant
role in assessing both groups and individuals in  educational
settings. Their use has been and will continue to be influential
in shaping educational policy and practice. In the past, scores
from intelligence tests had led to wide spread ability grouping.
lhe results of these intelligence measures have at least three
major areas of educational application :

1. Selection and FPlacement :

Application related to selection or placement in classes or
programmes based on assessed learning rate (intelligence).

2. Screening, Diagnosis and Remedial Planning :

In addition to affecting decisions related to selection or
placement, screening is used to rule out questions of general
intelligence in understanding other learning problems. Besides
this the most important place where intelligence tests are used,
is for the screening of the mentally retarded children and
adults, in order to give them proper guidance. In the diagnostic
process intelligence measures are used not only to determine the
general level of cognitive functioning, but also to formulate
hypothesis regarding relative strengths and weaknesses that might
lead to planning effective learning strategies and remedial
programmes . In addition an intellectual evaluation helps Ln
determining appropriate levels of euxpectation for school
achievement.

S. Accountability, Research and Evaluation :

I? measures are often included among oubcome measurss
related to programme effectiveness. In addition they are among
the measures used in research to account o ok I8

characteristics. Besides these intelligence tests are one of the
important tools of psychological assessment used by professional
psychologists in a variety of settings such as private aoffices,
public and private schools, private and public mental health
clinics and institutions, hospitals, the personnel offices of
industrial companies and the counselling centres of colleges or
universities are among others.
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There has been no such tests developed or standardized in
Bangladesh for use in schools, clinics, industries etc. The few
tests that have been standardized could only be applied an
children from urban area. But the present test have opened an
avenue for screening and testing rural children as well as
because the test has been standardized on a well representative
sample of rural population.

The present test developed could be considered a unigue
achievement in the field of testing for a country Like
Bangladesh. The Stanford—-Binet has been standardized, translated
and adapted in many languages and in many developing countries
including India. It was therefore encouraging that 1t has finally
been standardized in  Bangladesh. The present adaptation of
Stanford Binet would definitely fulfill the future reguirements’
of "Intelligence Testing’ in the country especially it could be
fruitfully wutilized in research, hospitals and clinics for
diagnosis of mentally retarded or learning disabled children,
both in urban and rural areas. However the present form needs to
be revised with larger as well as older age groups of subjects
and with more representative samples of the country. Other
subtests could also be standardized in similar manner to make the
test complete, so that both verbal and non-verbal areas of
intellectual functioning of an individual could be assessed. The
present adaptation and standardization o Stanford-Binet
Intelligence Scale was the beginning, hopefully of a large scale
work in this regard in future.
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APPENDIX

of the five subtests
Intelligerce scale for the urban sample.

of Stanford—Binet

Difficulfy Index

0 i | ! | | I | | 1 1 | | I | I | | | | | | | | |
i A S A TN ¥ 2 SO A . A O T J 1 ¥ A | 1 I | | | | | I | | | I | | |
i A =S |2 S =109 | I | | I I | | 1 | | | i i i i
o | boal ot s o] =19 1 O 19 | 1 | | | | | | | | | | } | | |
o fE LD D] D OOl a1 sl s | | | | | | | I | | | | | | |
a | | i | | i I O 1 O1 9| | | | | | | | | | | | i | | |
| | | | | | | | | | | | | | | | | | 1 | | | | | |
e | ! | | | | | i | | | | | | | | I ! | | | | |
a | | | 1 I | I I I I | | | | | | | | I | | I | |
e | —m = = = - e - e e e e —m e e e e e e = e e e e = e - = -
i | | | | | | | [ | | | | | | | | | ! | | | | |
> o O 1 N I - O E o OO T [ S 0 O S S 1 | | | | | | | I | I | | |
L | I =i isejiE~s] OS] Ol I ! | | | | i | 1 i | | | | |
gt w) el ¢ L o=l om] @ VO] S | I | | | | | | | | | | | | |
= i P | O | €& F @ & & ] &b & & | I | ! | | | | | i | | | | |
v ! | | I | | | | © | O} O | | | H | I | | I | | | | | |
= | | | | | | | | | | | I | | | ! I | I 1 | | ! | |
| 1 I | | I ' | | 1 | | l | I | | I | i | | | |
b FAN .0 T A T . YT V' Y~ o T o N ol T V' U S T o A ANC R T ¥ O T T O TS O - ¢ T . O« o O ' O AT o T T T S o (O
% I i1l 1R} « ML) le= |t~ OO OSSOSO
T 0 f sl =} a1 Q@ F & b Y 4] ) ] &b 1 &40 a3 &l s 2] a1 s ) 5] 2t 8 b 5t Q
[ = A5 S = O = | I g8 | 1 O1 919|190 S|l o010 1DIOIIO0]IDITO]l ) Sl Sl D]
U o ! | | | | | | | | | | | | 1 | | I | | | ! | | [
nxE ! ! | I | 1 1 | I I | ! | ! | | | | | ! | | | !
o I | | | | | I I | | 1 1 | | 1 | | | | I | | | |
> IOl 10D WOITOY IOV =1 M| ol T I D] 1 D1 QD] DI~ U] D
e @l @il @l D] MIMIgg;s Il o]=]dildi-w]l=—=}f 3]l S)] O] O
2 | =% ok 2} &1 =1 &f % o] «of F w/| & 1 &1 wili =t s oSOl Sl T w § S
i} i Dl lcl@lelsls [l Sl 111 ] | O 1O} 1 =1 =) Sl =
» | I i | | I | | | i | | I | | | | | | 1 21 21 a1 .=
- | i | | | | | | | 1 I | | | ! | | | | | | | | |
= i i | | i | | | i | I | | ] | | | ! | | | | | |
= | ! | | | | | | | i | | | | I | 1 I I | | | | I
M | | ! | | | | | | i | | | | i | | | I | | | | |
= ! ! | | | | | | I | | | | | | | | | I 1 | | | |
O I i I | ! | | ! 1 [ | ! I | I I I I [ i | | | |
o | | | | | I | I | | | I [ | | | | | I | | | |
= g | NI I i1 D1 PRIISI I« I MBI OIiMQITITSITITIM
el il o M1 OIS I M1l DMd I WM AUIMY ] ] =)= | O] OO O0I0]010210
> } a2 o} =t a) o «¥0 =] «}] =l =F «F o} ] «1 o wlfl @] &l o] o =} =« &1 0O
a 1Sy S 1l &l @ile ]l el aolelolololfle&lololol ol o[ -
v} | | 1 | | I I | | | I I | | i | | I I | | | 1 O 1 O
£3 | | l | | I | I | ! I | I | ! | I 1 | | | | i !
| | | I | | | | | | | | | I I | | | 1 | I I | I
n 1 D1 OIS+ I M| Sl Wil—=lOo]|IMmM|IQIS ]| A@IMMIg]lOiD| DI OS] S
o I R - [ T (O c N T o RO - ol s A T 5 T T SO T I T S I O = (A = T (< R = O (= B - S T = S (= T = S (=
“n ]I 3] a9 @=jf &) «¢ a @ !l &#f& 0 ] =% & ol gl 8 & =F @f ] & wl &) D
o > | © 1@ D] O ] OO0l D] 1SS OIDIDEDI] DT INEY of |
2~ I I | | i | I i | | I I | | | | 1 [ I I | ol o) o
+ T | I | | ] ] | | 1 I | | | | | I 1 I I | | | | |
1/ | | | | | | | | | I | | | | | | | | | I | | | |
L @ | | | | l | | I 1 | | | | I | | | | | I | | | |
e | I | | | | | | | | | Y e | | | | | | | | | | |
o |l =1 | ML NI VI IO ]| O]~ | MISTINIBIdMIO] O Sl = 1| M|
= ! | | | i I I 1 | = T I T N O T Y T O O O O T O S VO . — O T Y (O O o T 1y 2 ¥
. O | | ! | | | | | | | | | I | | | | | | | | | | |
0 | | I | | | | I | | I | | | | | | | | | | | | |
Z = | | I I I | | I | | 1 [ I | ! | 1 | | | | | | |



Dhaka University Institutional .Repository

APPENDIX

- Aii

Stanford—-Binet

Difficulty Index of the five subtests of

Intelligernce scale for the rural sample.
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Intelligence scale
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Appmﬁixemcwlhg FCSAS Sc§r55 o f StaanPQ—Elnet
and ABS for determining the validity.

I |
I Numbers of Subjects | Stanford Einet I RABS I
| e e e | —— e e || 7S e e s e e |
1 1 [ 94 I 34 I
| -] I 7€ | 431 |
| 3 | 3 I S62 |
| 4 | 4E i 214 |
| = I &4 I 404 |
| & I 7 | =86 I
I 7 I 81 | 333 |
| ] | 100 | =43 I
| 9 | &9 | 31 |
| 10 I 74 I =83 I
I 11 | 8z | 415 |
I L& | 29 | alg |
| 13 I 71 I 219 |
I 14 I 111 | 317 |
1 15 I - I 381 |
| 16 | 94 | SE |
| 17 [ 71 | 411 I
| 18 | &4 | 217 I
| 19 | 83 | 346 |
I =0 I as I SE6 |
| =l I 100 I =34 I
| =2 i 76 | =245 I
i 25 I &8 | 313 |
| = i az | 301 I
l 25 I 93 | =217 |
| =6 | &9 I 66 I
| =7 | I | 326 |
| =8 I 81 I 3 |
| =9 | 94 i 341 |
| 30 I 111 | =276 I
| 31 | 85 | Z1e |
| a3 | 78 I 242 |
| 33 I a1 I =58 I
| 34 I = | 326 |
| 359 | 36 I 415 I
| 36 I 104 | 405 |
I 3 | 107 I 378 I
| 28 | 114 | 294 [
| 3 I 75 | 346 I
I 40 | 80 | 347 I
| 41 I 293 | &£91 I
l 4z i 93 | 3=1 I
| 43 I 56 | 23 |
| 44 I 111 I cE64 |
| 45 I F1 | i B I
I 46 | 76 | 314 I
| 47 I b= P I 410 I
| 48 I az | 16 I
| 49 | &7 I 329 I

To be contirnue
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To be continue

I Numbers of Subjects | Stanford Eirnet | AEBES |
| e e e e e e | e e e e Rt |
| S0 | 95 | 273 |
i 34 I 63 I 34 I
| e I 74 I 431 I
| 53 | 96 | 246 I
| 54 I 93 I e |
I a9 | 100 I 291 |
i SE | 83 | 34 |
| 97 | 8¢& I 410 I
I 58 | 94 i 240 |
| 59 I 81 | 314 |
I 60 I 97 | 246 |
| &1 I 98 i 324 |
| & | 74 | 431 I
I &3 | 100 | SeE |
I &4 I 83 i 313 i
I &9 | a5 | 404 I
I &6 I 36 i =86 I
| &7 I 71 | 233 |
| &8 | T3 | o243 |
| 69 I &5 | 321 |
| 70 | =59 | =83 i
| 71 I 101 | 415 |
| e I 83 | 31l |
| 73 | 74 I 219 I
| 74 I 3¢ i 317 I
| 75 | 95 I 381 |
I 76 | a1 | S6E I
| 77 | 84 I 411 1
I 78 | 7& I =l 7 |
| 79 I £8 | 346 I
| 80 | 59 | 326 |
| 81 | 111 | 23 |
I 8z I liz I 245 |
| a3 I a3 I 313 I
| 84 i 91 | 301 I
| 83 I 96 I 217 |
I 86 i 94 | 66 I
| a7 | 88 | 326 |
| 88 | 7 I 32T |
I a9 | 75 i 341 I
| 90 I 91 [ 276 |
| 91 I 83 I 216 I
I 9z | g1 | 24 I
| 83 I 2 | =38 |
| D4 | 74 | 326 I
| 25 | a1 i 415 i
| 96 I 99 | 408 |
| 97 | a5 | 378 |
| 98 | 21 | 294 |
I 39 | 74 [ 346 |
| 100 I 8 | 347 |



Dhaka University Institutional Repository
APPENDIX = Big

Appendix Showirng the FCSAS Scores of the Stanford-Binet
and WISC —-R Full Scale Scores for
the determination of validity.

I Numbers of subjects | Starnford Hinet | WISC — R I
g e i e S e e o o P o | SR S e e |
[ 1 I 94 | 89 I
| = | 76 I 85 |
i 3 [ 83 | 74 I
| 4 I 46 [ 1L Q1 I
| ) I &4 | & i
I &) [ 7E I 70 I
| T | 81 I ao |
I 8 | 100 | 95 I
| 3 I &9 | 81 I
I 10 | 74 | 113 |
| 14 I 83 | 74 |
| 12 | 99 | 85 |
| 13 I 71 | 86 |
| 14 | 111 | 83 I
| 15 | e | 84 |
I 16 | T4 | 84 |
| 17 | i ! | 83 |
) 18 | &4 | oo |
| 2 | 83 | 63 I
I 0 | 85 | 75 |
| =1 I 100 | 83 |
| = [ 76 | 83 I
I =8 I &8 I &9 |
| =4 I 8z | &4 |
I &5 i 93 | 71 [
| 26 | &3 I 74 I
| &7 I i | (=14 [
[ =8 | 81 | 9% |
I =3 [ 91 | 83 I
| 30 [ 114 I 20 I
I B l 8g5 | 71 |
I 3 [ 78 I 71 I
| 53 | 81 | &3 |
I 34 | gz JC | 58 I
| 35 | 96 I 71 |
| 36 | 104 I 73 I
| 37 I 107 i 80 I
I 38 | 111 I 53 I
| 39 I 75 | 56 |
| 40 | 80 | 3 |
I 41 [ 93 | 74 i
| 2 | 95 | = I
I 43 I 96 i 549 |
| 444 I 111 I &1 I
| 45 | 71 | 75 I
| 46 i 76 | 80 |
| 47 | 9= | - |
I 48 | B | ==, |
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Tao be contirnue

I Numbers of subjects | Stanmford Binet | WIsC - R I
|| e e i i [ o e e sl B e e | e e e |
| 493 [ &7 | 74 |
| S50 | 895 i ik I
I =51 I &3 I 74 |
| e I 74 | 71 |
I S | 96 | & |
| S4 I 99 | &9 |
I b i I 100 | 80 I
| S6 | 3 I i) |
I a7 I 8e& I E1 I
| 58 | 86 I 59 I
I =9 | 4 | (=¥ |
| &0 | a1 I 74 |
| &1 | a7 | &3 |
1 ez I 298 | 80 |
| &3 I 74 | S6 I
| &4 [ 100 | 73 I
| 6o | a3 | g | |
| &G | 85 | 58 I
| 67 | & | &3 I
| 68 | 71 | 71 |
| &9 I 73 | e |
I 70 | &8 | = i
i 71 l =9 | 90 I
1 e | 101 I 83 |
| Py I B3 I 21 |
| 74 : I 74 | &= I
| el | & | 74 |
| 76 I 95 | Tl |
I 77 I 81 I E4, |
I 78 | 84 | &3 |
I Fac) | P | 83 |
| a0 I &8 | 89 I
| a1 1 SS9 | 75 I
I 8z | 111° I 63 |
| a3 | 1 1 | ] |
| 84 I 83 I 86 I
I 85 | 91 | 83 |
| 86 | 96 | &9 |
| a7 i 4 | 58 I
| a8 I aa | &3 |
! a9 | e | 70 I
| 90 i i I 69 |
| 91 | 31 | SE |
| 92 I 83 I €3 I
| 93 | 9 I €4 |
| 94 | 9 | a1 |
I S5 | 74 I e |
| 96 1 81 i a1 i
| o7 | 99 | 74 I
| 98 | 8% | 63 |
| 99 | 91 I 65 I
| 100 | T4 | =8 |
| | | I
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Appendix Showing the PCS5AS Scores of the Stanford-Riret
and DDST used for the determination of validity.

I
| |
I I ,
1 | 80 | 74 |
=7l | 30 | 9z |
3 | 30 i 83 |
4 | 99 I &4 I
5 | 91 | 53 |
& | B4 I &3 I
7 | 30 | 444 i
8 | 899 | 7 | |
9 | 20 I 81 |
10 | 88 | == |
1.1 1 74 | &3 |
12 | a5 | Fis |
13 | 63 | 76 |
14 | 84 I &1 I
15 | ' | e |
ie I 73 | &9 |
17 | az | 80 |
i8 I 91 | 58 |
13 | a8z | 72 |
=0 | 30 | &4 I
21 | 73 i = I
e I 74 | 7E |
23 | &3 ! &1 |
=4 I 57 | 59 |
25 I 81 | az |
(=) | az | 97 |
27 | 76 I 63 |
=8 I = | 99 |
29 | €8 | 91 |
20 I =9 [ 93 |
P | I &3 | 84 I
32 | 73 I 73 i
23 | 91 I 77 |
34 I 8z | 75 |
35 I 71 I 81 1
36 | 74 I &9 |
37 I 76 | 84 |
=8 | 84 | 58 I
39 | S8 I &4 |
40 I 4 | il |
41 | T4 I 56 |
4z | 83 | 63 I
43 | 91 | o |
G4y | 30 | #1 |
5 | az | T |
46 | 84 | 80 1

To be contirnue
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Too be contirnue

I Numbers of subjects | Stanford Binet | DDST Scores |
| S e e e e e e e e | SR S e [ e e e I
| 47 | a8 i 83 I
I 48 I 91 I 74 |
| 49 I 96 | 21 |
I S50 I 78 | 895 |
I =1 I s | 84 |
| o | 96 | 68 |
| S5 | [0 | =3 |
| S4 | 78 | T4 I
| il I e | 74 |
| 56 | a1 | 92 |
| S7 I 76 I 85 |
| =8 | 93 | 39 |
I a9 I 91 | 63 |
| &0 | 74 | &4 |
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‘pﬂﬂMi!Showiﬂg the FCSAS Scores of the first and second
adrninistration of the five Subtests of Stanford-Binet
Intelligence Scale (Urban Sample).

| Child Number | Tes | Re—-test |
| 1 i 70 I 7 |
| o | 104 | 103 |
| 3 | 114 I 114 I
| it | ac | a7 |
| 5] | 91 ] 93 |
| & | 104 | 106 i
| i | 99 | 100 |
| 8 | 84 | a7 |
| 9 | 116 | 116 |
| 10 | | | 123 |
| 13 | 111 | L14 |
| 1 | 104 | 104 |
| 1.3 | 86 | 84 |
| 14 | 94 I 93 |
| 15 | 100 | 103 |
| 16 | T | 74 |
| 17 | 84 | 86 |
| 18 | 73 | 80 |
| 19 | 9.3 | = oo |
| =0 | 84 | 88 |
| =1 | 76 | 78 |
| z2z I &4 | 7a |
| 23 | 58 | &1 |
| =4 | 6z | £S5 |
| b=dw | 20 [ 90 |
| =6 i 93 | 9 |
| 27 I T4 | 76 |
| =8 | 76 | 78 |
| =9 | 3 | a9 |
I 20 I 23 | 98 |
| il | Sz 4 ] 120 |
| I | 113 | 100 I
| et | o | 95 I
| S4 | 86 ] 87 |
| 35 | 74 I 76 )
| 36 | 62 | eS |
| 27 | 181 | =0 |
| 28 | i i | 110 |
| 39 | 114 | 114 |
I 40 | 107 | 105 |
I 41 I 88 | 88 i
| 4= | 97 | = I
| 43 | 100 | 101 |
| 44y I = | = |
| 45 | 84 | 86 I
| 46 I 91 I 4 |
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To be corntinue

| Child Number | Test i Re-test |
| 47 | 8¢ | 88 |
| 48 | 80 | 81 I
I 479 I 76 [ 78 I
| <L | &4 | 70 |
| S1 | 114 | 114 |
| S | 124 | 13 |
| 53 I &9 | 7 |
| 54 | 95 | 96 |
| a5 | 99 | 99 |
| 1 | 111 | 114 |
| o7 | 110 [ 11 |
I 58 | 115 | 116 |
| S9 | 116 | 116 |
| &0 | 101 | 104 |
| 61 | i 5 . | 111 I
| 6 i 95 i 97 |
| &3 | 86 | 86 I
| &4 i 91 | 5 |
| eS | 104 | 104 |
| =13 | 99 | 110 |
| &7 I e I 74y |
| €8 | 78 | 78 I
I &9 I 84 | 86 |
| 70 i 93 I 95 I
| gt | &9 | 70 |
| 7 | : 5 16 | 110 |
[ 73 | B84 | 86 |
| 74 | 93 | 95 |
| 75 I 76 | 78 i
| 76 | 1= | (ST, i
I F | &8 | &8 |
| 78 | 30 | 90 |
| 79 I 91 | 91 ]
| 80 | &4 | &4 |
| a1 | 113 ] 134 |
| a8z I 105 I 105 |
| 83 | 106 | 106 |
| 84 | 99 | 99 |
| 85 | 76 | 78 i
| 86 | 93 | =1 I
| a7 I 114 | 116 |
| 88 | 86 | =10] I
I 89 | 104 | 114 |
| 30 I 100 | 104 I
| 91 | 86 | 88 |
| 9z I 91 | 23 I
| 93 i 104 I 106 |
| 94 I 199 | 100 |
| 95 | 116 I 1&1 |
| 96 | 4 | | 14 |
| 57 I 104 I ;1B 1 |
| 58 | 78 | = I
| 93 | 84 | 86 |
| 100 | 93 | 99 |
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NORM

URBAN

Age - 3 years

Bubtest Raw Scores 042
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Age - 4 year

Subtest Raw Scores 0-42
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- 3 years

Age
Subtest Raw Scores 0-42
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Age - b years
Subtest Raw Scores (-42
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Age - 7 years

Subtest Raw Scores 0-42
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Age - 8 years
Subtest Raw Scores 0-42
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fAge - 9 year
Subtest Raw Scores 0-42

FOT LT 21314151617 0819110111 1121131 141151 16 1 17 | 18 119 120 121 122 123

e B B B B B B e e B T B o B T e L o et Sy U Sty [y Ry

Pattern I 130 132133 135 136 138 139 141 143 |44 146 147 | 49 1 50 | 52 1 53 1 55 | 56 158 160 161 163 164
falysis 0 0 1 b bbb b b
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Copying I 1331 34 136 137 138 139 140 141 142 143 144 146 | 47 1 4B 1 49 | 50 | 51 | 52 153 154 156 157 158
e e e B B e e e e e B B B e e e B e e L [ et
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I Composite HAS5 (Age 3—-0-0 through 9-0-0) i
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Shart Term Memory Area
Conversion of the sum of subtest Stardard Age Scores

rural sample.

(all ages),

to Area SAS

(SRS 5)
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Table
Composite SAS (ages 3-0-0 through 9-0-0)
Conversion of the sum of Area SAS'S to Composite SAS (Rural Sample).
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