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Abstract

The objective of the present study was to Determination ot Reliability and
Validity of Wechsler Intelligence Scale for Children - Fourth Edition
(WISC —1V) in the context of Bangladesh. The study consisted of four
phases: translation of the scale, item analysis, measurement of reliability and
determining validity. The present scale consists of fifteen subtests in which
ten are core subtests and five are supplement subtests. The original scale
measures [Q from six to sixteen years of children but in the present study the
reliability and validity were measured for six to twelve years of children. In
the first phase, the verbal items ot the scale were translated into Bangla and
were checked by three judges. After some modifications Bangla version of
the verbal items was given to two judges for back translation. After
assessing [inglish re- translation the final form of the verbal items was
prepared. As per suggestion of the experts some changes also made in some
of the performance items, the pictures which were seemed to be culturally
biased or unfamiliar to children in Bangladesh were changed atter 48512¢
consultation with the supervisor. For item analysis, the scale was
administered on a total of 215 participants. The internal consistency was
measured by computing the percentage of correct responses of each item of
twelve subtests for every age level. Other 3 subtests are processing speed
subtests which not be calculated by percentage. According to the percentage
of correct responses the items were rearrange in a descending order. In the
next phase reliability of the scale was measured by applying internal

consistency techniques and test-retest method. To see the internal
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consistency reliability the final form of twelve subtests of WISC-IV were
administered on 320 participants. On the basis of their score split-half
method was used and Spearman-Brown formula was computed. The
Correlation coefficient for all twelve subtests was very high which indicates
strong internal consistency among the items within the subtests. Split-half
method can not be used for three subtests because these three subtests were
speed tests. In case of test-retest method, the scale was administered twice
on 212 participants at an interval of fifteen days and the scores of fifteen
subtests of two tests were correlated using Pearson’s Product Moment
Correlation techniques. The reliability coefficient was found to be .99, .98,
98, .98, .98, .97, .98, 98, .84, .89, .96, .98. .97, .98 and .97 for fifteen
subtests respectively. The coetficient for full scale score was .99. All the
test-retest correlation coefficients were significant at .01 levels. In the next
phase, the validity of the scale was determined by concurrent validity and
contrast group validity. The criterion measure was Wechsler Intelligence
Scale of Children (WISC-R). Correlation between the scores of WISC-1V
and WISC-R was 0.97 which was significant at 0.01 level. To measure
contrast group validity scores ot normal children was computed with scores
mentally retarded children. The mean differences (t test) were found to be
high and significant at 0.01 level. These results indicate that the WISC-IV is

reliable and valid for Bangladeshi children of six to twelve years.
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Introduction

The word intelligence refers to an individual’s general ability to perform
cognitive tasks. In other words. it refers to the cognitive abilities of an
individual to learn from experience. reason well and cope with the
demands of dailyv living. Because of this intellectual development we
humans have been able to transcend our physical frailty and gain
dominance over more powcerlul or numerous animals. 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 gifted from a
normal child. a retarded from a normal child. They were asking 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 o [ind some way to evaluate the intelligence of
individuals as accurately as possible. The advent of universal education
brought all sort of children. talented and not talented into the schools.
Clearly teachers needed to be able to distinguish between different mental
abilities in order to educate children suitably. But the attempt to measure
human intelligence has entailed more continuous. long term, intensive

effort than any other project in psychological measurement.

During later part of the nineteenth century. the philosopher Spencer and
Francis Galton (1884) stimulated by Darwin’s (1859) writing on the
“Origin of Species™ reintroduced the ancient Latin term ~Intelligence™ to
refer to individual differences in mental ability. They believed that there
was an inborn human characteristic of general intelligence distinet from

special abilities.
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1.1Detinitions ot Intelligence

A very general mental capability that. among other things. involves the
ability to reason. plan. solve problems. think abstractly. comprehend
complex ideas. learn quickly and learn from experience. It is not merely
book learning. a narrow academic skill. or test-taking smarts. Rather. it
reflects a broader and deeper capability for comprehending the person’s
surroundings “catching on™. “making sense™ of things. or “figuring out”

what to do.

We can define intelligence in different ways. Most generally. tirstly.
intelligence is the human faculty of thought and reason. That is.
intelligence refers to cognitive processes. Secondly. intelligence is the
ability to acquire and usc knowledge in problem solving. Thirdly.
intelligence is mental acuteness or superior mental power. That is. people
differ in their understanding. reasoning. and ability to acquire and use
knowledge. But most of the psychologists are of the opinion that.
definition of intelligence should be objective and operational rather than
simply being list of synonyms. So we find different psychologists defined

intelligence in different ways.

1.1.1 Basic approaches to defining intelligence

“Intelligence is the ability to learn™. Superticially. 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 in intelligence
test. These approaches also have some difficulties. Since there were many
different kind of learning. one individual might do well in one and might
not do well in another. Guildford (1967) reviewed a number of
experiments addressed to this question. The general approach to such

research was to determine the rate of learning in several different kind of
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learning tasks for a number of subjects. If there were such a thing as
general learning ability then those individual 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 quite small.

A 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
intetligence tests. Zcaman and House (1966) have rey iewed the research
on the relationship between learning and intelligence as measured by the
performance on standard intelligence tests and they concluded that as
long as the learning task was simple enough. individuals of low
intelligence were not poor learners than subjects of higher intelligence.
An important exception to this generalization was school grades and

intelligence test perlormance (Bond. 1940).

~Intelligence is what has been learned™. An example to this approach was
Wesman's (1968) definition. “intelligence is a summation of learning
experiences”™. T'his detinition implied that intelligence test was not
measuring an ability or potential as much as they were measuring
achievement. In a sensc they were measuring our knowledge.
“Intelligence is the ability to carry out abstract thinking™. Terman (1916)
the developer of Stanford 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 intelligence quotient (1Q). but when the material to
be learned was complex or abstract. high 1Q subjects performed better

than low 1Q subjects. Such a definition was not as general as the other
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mentioned since it limited intelligence to one mental ability rather than

encompassed all mental functioning.

Jean Piaget (1952) describes function of Intelligence like that of all
biological abilities. was adaptation to the environment. As children
advance through stages of development and adapt to their environments
old cognitive structures are reorganized and extended and intelligence

increases.

In the “Hand book of Human Intelligence " Robert ]. Sternberg and
William Salter (1982) report that. intelligence is the capacity of people’s
goal - directed adaptive behavior. That is. behavior that successiully
meets challenges and achieves its aims. Sir Francis Galton (1883) thought
that. intelligence is a single general factor that provides the basis tor more
specific abilities. According to this conception. a general factor ol
intelligence underlies each of our more specific abilities. Spearman &
Wynn-Jones (1950) referred to this general factor of intelligence by the
term "¢". David Wechsler (1975) also holds the concept of g™ factor of
intelligence. Wechsler's conceived of intelligence not as a particular
ability but as an aggregate and global capacity. According to Wechsler
(1975). ~intelligence is the capacity of the individual to act purposetully.
to think rationally and to deal effectively with his environment.” e
avoided defining intelligence in purely cognitive terms because these
factors only comprised a portion of intelligence. He believed that another
group of attributes contributed to intelligent behavior. These attributes
included planning and goal awareness. enthusiasm. field dependence and
independence. impulsiveness. anxiety. and persistence. Such attributes
are not directly tapped by standardized measures of intellectual ability yet
they influence a child’s performance on these measures and his or her

effectiveness in daily living and meeting the world and its challenges.
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Other psychologist have argued that intelligence is not a single general
factor but a collection of many separate specific abilities. T'hese
psychologists argued that most of us are better in some cognitive skills
than other. rather than being generally good at everything. For example.
Thurstone (1938) developed an alternative to tests of general intelligence
called the Primary Mental Abilities Test that measures seven intellectual
abilities. Guilford (1982) taking an extreme position compared 1o
I'hurstone. suggested that some 150 different abilities make up what we
call intelligence. Gardner (1983) also had argued that there are multiple
types of intelligence. He has suggested seven independent types of
intelligence. which arc linguistic. logical mathematical. musical. spatial.

kinesthetic. interpersonal and intrapersonal.

Psychologists describe intelligence from another point of view. They
viewing that there are two types of intelligence: fluid intelligence and
crvstallized intelligence (Cattell. 1987).

Fluid intelligence is the ability to think on the spot to solve novel
problems, for example. by drawing inference and understanding relations
between concepts that had not been encountered previously. Itis closely
related to the ability to learn. the speed of information processing. the
capacity of working memory. and the ability to control attention (Engle.
2002: Fry Hale. 2000: Geary. 2005)

Crystallized intelligence is factual knowledge about the world.
Knowledge of word meanings. state capitals. answers to arithmetic
problems. and so on. It reflects long-term memory for prior experiences

and is closely related to verbal ability.

Most contemporary psychologists believe that there is truth to both views.

I'hat is. it is probably correct that a general factor underlies all
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intelligence. but people can be strong in one specific area of intelligence

and weak in another (Anderson 2001 ).

Much of the debate over intellectual assessment during the last 60 years
has focused on the existence of an underlyving. global aspect of
intelligence that influences an individual’s performance across cognitive
domains (Gustafsson & Undheim. 1996: Jensen. 1998). Based on the
most comprehensive factor-analytic investigation of cognitive ability
measures to date. Carroll (1993. 1997) concluded that the evidence for a
ocneral factor of intelligence was overwhelming. Thus. the trend tow ard
an emphasis on multiple. more narrowly defined cognitive abilities has
not resulted in rejection of an underlying. global aspect of general
intelligence. Despite continuing debate over the existence of a single.
underlving construct ol intelligence. the results of factor analytic research
coverage in the identification of eight to ten broad domains of

intelligence (Carroll. 1993. 1997: Horn & Noll. 1997).

1. 2 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 views of intelligence have
competed for supremacy: a single trait or attribute versus a set of skills.
[n common with many others. Galton (1884). Goddard (1912). Spearman
(1904) and Terman (1906) considered intelligence to be a single. easily
measurable tactor. It was from their theories the basic features of a single
factor theory of intelligence could be extracted. Their theories included

five basic assumptions:

~

1. -¢ asingle within individuals. subsumes all mental ability.

C

2. ¢ predict all mental performance (o a signilicant degrec.
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L2

"g’ can be easily measured by assessing a relatively limited subset

of behaviors.

4. "¢ is innate and therefore genetically determined to a significant
degree.

5. "¢ is not subject to qualitative changes or to environmental
mfluence.

A corollary to this last point was that "g” did increase with age up to some

mnately determined 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 bound of measured error.

1.2.1Two Factor Theory

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). Ile examined the interrelationship
among tests of various abilities and concluded that all intellectual abilities
have a general underlying factor “g" in common and a number of specific
factors (s) that are unique to each ability. Spearman conceptualized the
"g’ factor as general mental energy. The "¢ factor was thought to be in
operation of deduetive nature, linked with skill. speed. intensity. and
extensity of a person’s intellectual output. Spearman hypothesized that
e is a function of heredity and that "s™ 1s measure of specific learning
and experiences acquired by the individual (Fructher. 1954). This two-
factor theory has been a useful conceptual base for measures of general
and specitic abilities.

k. L. Thorndike (1927) another pioneer in the developing theories of

intelligence. thought of intelligence to be composed of a multitude of

separate elements. cach representing different abilities. Throndike
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believed certain mental activities may have some common clements that
form clusters. He identified three such clusters of mental abilities: soctal
abilities (dealing with people) concrete intelligence (dealing with things)
and abstract intelligence (dealing with verbal and mathematical symbols).
Louis Thurstone (1938) was one of the first to use factor analytic method
to probe the construction of intelligence. He gave over 50 intelligence
tests to a large number of college students and their score produced seven
clear factors. He concluded that intelligence consists of seven distinct
primary mental abilities: verbal meaning. perceptual speed. reasoning.

number. rote memory. word fluency. and spatial visualization.

1.2.2 Three-dimensional structure of intellect model

1. P. Guilford (1967. 1985. 1988) rejected the existence of "g" and instead
proposed a complex. three-dimensional structure-of-intellect model that
consist of five operation categories (cognition. memory. divergent
production. convergent thinking. and cvaluation): four content categories
(figural. symbolic. semantic and behavioral): and six product categories
(units. classes. relations. systems. transformation. implications). He
believed that by combining thesce three dimensions (content, mental
operation. and product) in all possible ways. the structure-ot-intellect

model generates a total of 180 separate ability factors.

I'he most significant theoretical impact as described by Ault (1977) has
been made by Jean Piaget who viewed intelligence as a form of biological
adaptation between the individual and the environment. He theorized that
biological 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. Piaget saw cognitive processes
emerging as a result of reorganization of one’s psychological structures,

resulting from interactions between the individual and his environment.
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Following in figure-1 shows the figurc of Guildford’s structure-of-

intellect model.

— Visual
— Auditory
‘ Svimbolic
Semantic
__ Behavioral

Products

+—— Units

71— Classes

T Relations

4—— Systems

[ ranstormations

"L Implications

Operation

Evaluation

S l Convergent Production
(— Divergent Production
Memory retention

Memory recording

Cognition
Figure: 1 Guildford’s structure-of-intellect model

Intelligence has been viewed by some as culturally determined. implying
that the quality that constitutes intelligence were a product of time and
place. This view of intelligence known as cultural relativism was closely
related to the idea ol 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. Instrument that
measuring intelligence was undoubtedly cultural in the sense that persons
must have had some experience with the basic content of the test. The
trait of intelligence seemed to represent a single "g” factor in all human

groups even though it always not valued.
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Cattle (1971. 1987) defining sharply {rom Guilford’s . concepts it as "g’
and divides it into only two factors. that is. crystallized intelligence and

fluid intelligence.

1.2.3Triarchic theory of intelligence
Sternberg’s (1983, 1988) triarchic theory of intelligence is made up of
three interacting sub theories.

First is the componential sub-theory. spell out the information-processing
skills that underlic intelligent behavior. [ts main elements are- meta
cognition. strategy application. and knowledge acquisition.

['he second is the experiential sub-theory states that highly intelligent
individuals compared to less intelligent ones. process-information more
skilltully in novel situations.

I'he third theory of Sternberg’s is the contextual sub-theory proposed
that. intelligent people skillfully adapt their information-processing skills
to fit with their personal desires and the demand of their everyday worlds.
When they cannot adapt to a situation they try to shape or change it to

meet their needs.

1.2.4 The three-stratum theory

Recently John Carroll (1993) improved factor analysis techniques and
three-stratum theory of intelligence which represents the structure ot
intelligence as a pyramid. with " at the top. cight broad biologically
based abilities at the second stratum (i.e. fluid intelligence. crystallized
intelligence. general memory and learning. broad visual perception. broad
auditory perception. broad retrieval ability. broad cognitive speediness.
processing speed) and narrow manifestation of these abilities at the
lowest stratum. Following in figure-2 shows the tigure of Carroll’s three

stratum model of intelligence (Pp.11).
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Figure: 2 Carroll’s three-stratum model of intelligence
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1.2.5 Multiple intelligence theory

Howard Gardner's (1983. 1993) theory of multiple intelligences provides
yet another view of how information-processing skills underlie intelligent
behavior. Gardner believes intelligence should be defined in terms of
distinct set of processing operations that permit individuals to solve
problems. create products and discover new Kknowledge in a divers array
of culturally valued activities. He proposes seven independent
intelligences: These are-linguistic. logico-mathematical. musical. spatial,
bodily/kinesthetic. interpersonal. intrapersonal. His works has been
especially helpful in efforts to understand and nurture children special
talents. At the same time reservations have been raised about his theory.
Neurological support for the independence of his intelligence is weak.
[.ogico-mathematical ability in particular. seems to be governed by many
brain regions. not just one. Similarly. exceptionally gifted individuals
exist whose abilitics are broad rather than limited in a particular domain
(Feldman & Goldsmith. 1991). Current mental tests do tap several of
Gardner's intelligence (linguistic, logico-mathematical and spatial) and

evidence for "g’ suggests that they have common features,

1.3 Measurement of Intelligence

FFor psychologists. defining of intelligence is only the first step in
research. The next step is to devise measures of individual differences in
intelligence. Various v pes 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 sufticient
conclusions from insufticient data™ (Oss Staff. 1948). Assessment is the
use of specified testing procedures to evaluate or differentiate individuals

on the basis of certain characteristics (Kelly. 1967). Psychologists use

J
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assessment techniques to make sense of the incredible range of individual
differences. Individuals sharing similar traits by testing classifying and

categorizing these traits professionals can understand about their abilities.

Intelligence test is the test device to identify a person’s level of
intelligence. By using the test psychologist can measure individuals
current performance so that the individuals can use his or her
potentialities for various future tasks. the identification of the mentally

retarded. learning disable and the gifted persons.

In all such testing the goal was to tind out more information that would
further the development of psychology as a theoretical and applied
science. Among these instruments general intelligence tests. achievement
and aptitude tests were the most important and commonly used ones.
Intelligence tests measure such abilities as vocabulary. reading
comprehension. arithmetic computation. inductive and other Kinds of
reasoning. spatial ability. 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, 1978) in the
sense that they were clearly stated. all the information needed was
available and there was only one correct or best answer. The tests were
validated against measures of academic achievement. and were often

designed as tests of scholastic aptitude.

1.4 Intelligence Test Development-A Historical Perspective
The study of intelligence and its measurement traces 1ts roots to
phyvsicians. educators and psychologists who were deeply involved with
population at the extreme of intellectual continuum. Esquirol (1938) and
Seguin (1907) were committed to the study of mentally retarded
individuals. and Galton (1869) was fascinated by the mental abilities of
geniuses. The most prevalent theory of intelligence in the carly 20"
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century emphasized a single. underlying construct of intelligence as
largely responsible for individual’s performance on all mental tasks.
Spearman (1904) originally identified this construct as the "g” factor.
I'hough his theory of intelligence incorporated more specific factors.
early intelligence tests emphasized the classification of individuals based
on their overall level of cognitive functioning (Beres. Kaufman &
Perlman. 2000: Goldstein & Hersen. 2000). The separate contributions of
intelligence testing was the innovative research inyestigations of Binet
(1903) who focused on the mental abilities of typical or average children
at cach age. That has had the longest. lasting and most direct effect on

individual intelligence testing as we know it today.

1.4.1 Esquirol (1928) and Seguin (1907)

As describe by Peterson (1923). Esquirol made several important
contributions. most notably by distinguishing “between the idiots. whose
intelligence does not develop beyond a very low level and the demented
person”. This distinction betw een mental retardation and emotional
disturbance reflected a vital breakthrough tor assessment and indicated
the primitive state of the art in the early nineteenth century. He was well
ahead of his time in concluding that the use of language was the
dependable criterion for inferring a retarded individual’s intelligence
level (Anastasi. 1976). Esquirol (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 (Peterson 1923).

[ike Esquirol. Seguin (1907) tried to establish criterion for distinguishing
between difterent levels of retardation. although he focused on sensory
discrimination and motor control. Optimism regarding treatment of

retarded individuals™ characterized Seguin approach and he instituted a
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comprehensive program of sensce training and muscle training techniques
much of which live on in present day institutions for the mentally

retarded (Anastasi. 1976).

1.4.2 The Galton- Cattle Approach to Testing

Francis Galton (1869) transformed his enthusiasm for gifted men and
genius study of what was apparently the first comprehensive individual
intelligence test. Galton believed 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. visual discrimination. steadiness of hand.
keenness of sight. and strength of squecze. His empirical justification tor
this test battery came from comparisons between gifted and retarded
individuals that, not surprisingly. showed obvious superiority in favour of
the gifted (Peterson. 1925) Galton’s influence spread far beyond his
laboratory as Galton type tests were developed throughout Furope and

[inited States.

As described by Peterson (1925). James Mckeen Cattle an assistant of
Galton coined the term “mental tests”. Galton’s influence was clearly
evident in Cattle’s 40-60 minute individual examination. as after — image.

colour vision. sensitivity to pain and the like.

[ater a challenge was issued to the Galton’s (1884) view of sensory and
motor intelligence from Alfred Binet (1903) of France. In collaboration
with Simon (1916). Binet conducted numerous investigations of complex
mental tasks rejecting the Galton notion that performance on simple.
clementary sensory discrimination and motor co-ordination tasks equates

to intelligent behavior.
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1.4.3 Alfred Binet's (1905) legacy in the United States

In 1905 Binet and Simon published the first successful intelligence test in
response to France government commission that was aimed at dey eloping
methods to identify children who would not benefit from regular
education. In 1903 they published their first intelligence scale with 30
tests. In 1908 and 1911 they presented revised versions of the scale.
Following a series of refinements to the scale made in the early 20th
century Terman and his colleagues at Stanford (1916) introduced a well-
standardized revision and extension of the scale in United States. At that
time the primary focus of intelligence testing continued to be the
identification of intellectual deficiency. Terman's (1916) Stanford
revision and extension of the Binet-Simon Intelligence Scalc later

shortened to Stanford- Binet Intelligence Scale.

At 1937 the Stanford- Binet Intelligence Scale was revised (Terman and
Merrill, 1937) which produced two forms: L and M and corrected many
of the problems of 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 ends of the
scales. Later in the 1960 revision form 1. and M are combined into form

I -M and the deviation 10 (a standard score with a mean of 100 and
standard deviation of 16). The 1972 Stanford-Binet represented
restandardization of the instrument but no moditication of the existing
items. Later on there were two editions and those are Stanford-Binet
Intelligence Scale-Tourth Edition ( Thorndike. [agen &Sattler. 1986) and
Stanford-Binet Intelligence Scale-Tifth Edition (S-BV: Roid. 2003).

For several decades the Stanford - Binet Intelligence Scale was the
preeminent 1Q test in the United States. Even so. some leatures of the test

were a focus of criticism. Some critics suggested that the test relied too
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heavily on verbal items and paid too little attention to problem - solving
ability. Critics also noted that little rationale existed for the selection of
test items. Any items that discriminated between children of ditferent
ages might have been included. The cognitive processes assessed by
different items received little attention.

1.4.4 David Wechsler’s (1939) Contribution to Intellectual
Evaluation

I'he biggest challenge to the Stanford-Binet monopoly came from David
Wechsler in 1939, when he published the Wechsler Bellevue Scale
(Wechsler. 1939). All the Wechsler Scale included 10-12 separate
subtests with about half included on a verbal scale and half on a
performance scale. vielding of a global 1Q. despite the separate subtests
and scales were consistent with Wechsler's (1938) notion about the

existence of the construct of a global intelligence.

1.5 Wechsler Scales in Historical Perspective
David Wechsler first created an intelligence test for adults called the
Wechsler - Bellevue Intelligence Scale (Wechsler-Bellevue: Wechsler.
1939). Wechsler based this test on the premise that intelligence is a global
entity because it characterizes the individual's behavior as a whole. and it
is also specific because it is composed of elements or abilities that are
distinct from each other. Based on his clinical expertise. Wechsler
selected and developed subtests that highlighted the cognitive aspects of
intelligence he thoughtwere important for measuring: verbal
comprehension, abstract reasoning. perceptual organization. quantitative
reasoning, memory. and processing speed. All of these areas have been
confirmed as important aspects of cognitive ability in more contemporary
theories and measures of intelligence (Carroll. 1993, 1997: tlorn. 1991)

Wechsler Intelligence Scale for Children (WISC) began with the original
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Wechsler- Bellevue Intelligence Scale. the original Wechsler
Intelligence Scale for Children (WISC: Wechsler.1949) adapted the
Information, Arithmetic. Similarities, Vocabulary. Digit Span.
Comprehension. Picture Completion. Picture Arrangement. Block
Design. Object Assembly and Coding subtests of the Wechsler- Bellevue
Intelligence Scale (Wechsler.1939) for use with children. The Mazes
subtest. developed especially for WISC. brought the total number of
subtests to 12. The subtests were organized into Verbal and Performance
scales. and provided scores for Verbal 1Q (VIQ). Performance 1Q (P1Q).
and [ull Scale (FSIQ).

The WISC was standardized on a sample of 2200 white American
children. It was designed tor use with children whose chronological age
ranged from five through fifteen vears. The Wechsler Intelligence Scale
for Children have been frequently updated over 60 years to incorporate
advances in the field of intellectual assessment. as well as to reflect the
practical and clinical needs of contemporary society. WISC was later
revised in 1974 and was named Wechsler Intelligence Scale tor Children
- Revised (WISC-R). The WISC-R consisted of the same 12 tests that
constituted the WISC. One principle change involved was the age in
battery: the WISC-R was intended for use with children six through
sixteen vears of age. At least half of the test items from all the other
except picture arrangement were retained intact or with slight
modifications. Picture arrangements were substantially altered. The
WISC-R 1Q was based on scaled scores derived separately for each age
group. To construct the [Q table for the WISC-R. three sums of scaled
scores (verbal. performance. and full scale) were obtained for cach child

in the standardization sample.
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[he Wechsler Intelligence Scale for Children - Third Edition (WISC- 111
Wechsler, 1991) retained all of the subtests from the WISC-R. and
introduced a new subtest. Svymbol Scarch. as a measure of processing
speed. In addition to the traditional V1Q. PIQ and FSIQ scores. four new
index scores were introduced in the WISC-111 to represent more narrow
domains of cognitive function: the Verbal Comprehension Index (VC).
the Perceptual Organization Index (POI). the Freedom from
Distractibility Index (FDI). and Processing Speed Index (PSI).

Current revision of WISC was The Wechsler Intelligence Scale for
Children —Fourth Edition Integrated (WISC-I1V Integrated. 2004).

['he Wechsler pre-school and primary Scales of Intelligence (WPPSI) as
published in1967. This test was used for children whose age ranged from
4 through 6 2 years. This scale was standardized on a sample of 1200
boys and girls. The WPPSI was similar to the WISC in organization and

content.

1.5.1 Translation of Wechsler Intelligence Scale for Children in
different countries

[.ike many other intelligence tests Wechsler Intelligence Scale for
Children was also translated. adapted and standardized in different
countries. In Scotland. Scottish version of WISC made amendments in
the WISC manual of psychological corporation 1929 and amendments to
the scoring instruments given in the WISC manual. Norm was derived
from 1974 children of five to fifteen years of age. (Liiker, 1949).
Joanhim (1958) standardized the Hamburg Wechsler Intelligence Scale
for Children in German language. Hans J Nerup (1972) translated and
standardized the Wechsler Intelligence Scale for Children in Danish
language. Seisdedos. Nicholas (1972) was concerned with the norming
sample and verbal aspects in the adaptation of an intelligence scale WISC
in Spanish language.
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The Wechsler Intelligence Scale for Children was also translated in Italy
(1960). The result of Italian version reports that the odd even reliability
coefticients of the ltalian 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. G Giordano and A. LLama (1960) confirmed that
the present data cannot be attributed to a lack of reliability of the Italian

version of the WISC.

[he two versions of Wechsler Intelligence Scale for Children (WISC) and
Wechsler Intelligence Scale for Children Revised (WISC-R) have been
translated in French language (1982). The French WISC-R demonstrated
the material accuracy of this test verbal, performance. and total 1Q means
did not significantly deviate from 100 for any age level. although
standard deviations ditfered from 15 lor some ages. Age and total 1Q did
not affect scores on the verbal and performance subscales. A difference of
12 points could be considered statistically normal and could be used as a
criterion for computing and interpreting scatters (Pierre Dague. 1982).

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

Psyvchological Corporation (1949).

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.

Bikayi. and Ernest (1972) reports norms and reliability of the French
version of the WISC performance scale adapted to Congolese school

children. The performance tests were also adapted to incorporate
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materials with which Zairean children were familiar while other subtests

were the same as in the French version.

Wechsler Intelligence Scale for Children Revised was translated in
Mexican language and established the norm for the WISC-R. To test the
predictive validity of the Mexican version. grades for the 1 semester was
obtained from all participants. Results indicated that the mean Full Scale
1Q was 83.3. The mean Verbal [Q was 89.2 and the mean performance 1Q

was 8§.

[he Wechsler Intelligence Scale for Children -Third Edition (WISC- HI:
Wechsler. 1991) has been adapted and normed in 16 countries. The
Wechsler Intelligence Scale for Children —Fourth Edition (WISC-1V.
2004) has been developed in Spanish language in 2004,

1.6 Description of Wechsler Intelligence Scale for Children-Fourth
Edition Integrated (WISC-1V Integrated, 2004)

[he Wechsler Intelligence Scale for Children-Fourth Edition (WISC-1V
[ntegrated. 2004) is the current revised form of the Wechsler Intelligence
Scale for Children-Third Edition (Wechsler. 1991). It is an individually
administered clinical instrument for assessing the cognitive ability of
children aged six years through sixteen years eleven months. Like

other 1Q Tests the WISC-1V (Wechsler Intelligence Scale for Children) is
designed to measure skills and abilities. rather than grade-level subject
know ledge. Testing is done one on one by a psychologist. There are 15
subtests on the WISC-1V. Within each of the subtests the questions get
more difficult as the child progresses. A child's score is determined by
how far she/he gets within each subtest before getting three in a row
wrong. The scores from the various subtests are then combined to get an

1Q.
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The WISC-IV provides a total of five composite scores, which is. a Full
Scale 1Q (FSIQ) to represent the child’s overall cognitive ability. Four
additional composite scores which represent the child’s functioning in
more discrete domains of cognitive functioning are: the Verbal
Comprehension Index (VCI). the Perceptual Reasoning Index (PRI). the
Working Memory Index (WMI). and Processing Speed Index (PSI).
Following in figure-3 shows the figure of the list of the subtests of WISC-

[V under cach of the four indexes.

Full Scale Scores
J |
V(I PRI WMI PSI
\ l
5SUB
Ll 4SUBTESTS || 3SUBTESTS || 3 SUB TESTS

Figure-3: List of the subtests of WISC-1V under each of the four
indexes

The ten core subtests and five supplemental subtests were divided among
the four indices as follows: Similarities. Vocabulary and Comprehension
are the three subtests that comprise the Verbal Comprehension Index. the
three core Perceptual Reasoning subtests are Block Design, Picture
Concepts. and Matrix Reasoning.

Digit Span and | etter-Number Sequence are the two core Working
Memory subtests. and Coding and Symbol Search is the two core

Processing Speed subtests.
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[he WISC-1V includes two supplemental Verbal Comprehension
subtests: Information and Word Reasoning. Picture Completion is the
supplemental of Perceptual Reasoning subtests. Arithmetic is the
supplemental Working Memory subtests. and Cancellation is the

supplemental Processing Speed subtests.

Verbal Comprehension Index (VCI) requires verbal conceptualization.
stored knowledge access and oral expression. In this index questions are
presented orally that assess common-sense reasoning. reasoning out or
retrieving word associations. and the ability to describe the nature or
meaning of words. Verbal comprehension index is one of the best
predictors of overall intelligence. Following in figure-4 shows the figure

of the WISC-1V test framework.

T
.
Similarities Block Design
/ -~
Vocabulary \ ‘ Picture Concepts
1 Comprehension J ( Matrix Reasoning
. ; / \ -
Information ‘ Picture
Word Reasoning ; Completion
WMI PSl
//- ——
— ~~ i e
Digit Span I
Cading
Letter-Number ' \
‘ ( Sybhol Scareh
l Sequence :
= il Canccetianon
Lrithmeric ' '
\\ = ‘/,'A \\_//

Figure-4: WISC-1V Test Framework

| Note: Supplement subtests are shown in italics]
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Perceptual Reasoning Index (PRI) it requires visual perception.
organization and reasoning with visually presented. nonverbal material to
solve the kinds of problems that are not taught in school.

Working Memory Index (WMI) it requires working memory processes by
applied to the manipulation of orally presented verbal sequences. It is the
ability to temporarily retain information in memory. by performing some
operation or manipulation with it. and produce a result. [t involves
attention. concentration. mental control and reasoning. It is essential
component of other cognitive higher order progresses. This ability 1s
closely related to achievement and learning (Learning Disable students

frequently affected in this area).

Processing Speed Index (PSI) requires visual perception and
organization. visual scanning. and the efficient production of multiple
motor responses. |hese tasks require executive control of attention and
sustained effort for a 2-minute period of time while working with simple
visual material as quickly as possible. Performance on Coding is also

dependent on paired-associative learning.

Fhe Wechsler Intelligence Scale for Children-Fourth Edition (WISC-1V)
composed of fifteen subtests. Out of fifteen subtests ten subtests are core
subtests and five subtests are supplemental subtests. List of core and

supplement subtests are given in table-1(Pp.25).

1.6.1 Subtests substitution rules

In some situation. examiner can choose to substitute a supplemental
subtests for a core subtests. For example. an examiner testing a child with
finc motor dilficultics may choose to use Cancellation in place of Coding.
Also if a subtest is invalidated for any reason. a substitution may be

necessary .
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l'able 1

LList of the core and supplemental subtests

Core Subtests Supplemental Subtests
Similarities Information
Vocabulary Word Reasoning

Comprehension Picture Completion

Block Design Arithmetic

Picture Concepts Cancellation

Matrix Reasoning
Digit Span
|_etter-Number Sequence
Coding

Syvmbol Search

1.6.2 Subtests Description and Rationale

The subtests discussion is grouped by membership (1.c.. Verbal
Comprehension. Perceptual Reasoning. Working Memory Index. and
Processing Speed) with the rationale and content of each subtest reviewed

in detail. 1ist of substitution for core subtests is given in table 2 (Pp.26).

[.6.2.1 Verbal Comprehension subtests

In Similarities (SI) subtest the examiner is presented two words that
represent common objects or concepts and asked to the child to describe
how they are similar. It is designed to measure verbal reasoning and
concept formation. It also involves auditory comprehension. memory.
distinction between nonessential and essential features and verbal
expression. (Bannatyne. 1974: Cooper. 1995: Glasser & Zimmerman.

1967: Kaufman. 1994: Sattler. 2001).
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Table 2

Core Subtests
Similarities
Vocabulary

Comprchension

Block Design

Picture Concepts
Matrix Reasoning
Digit Span
[etter-Number Sequence
Coding

Symbol Scarch

List of acceptable substitution for core subtests

Acceptable Substitution
[nformation. Word Reasoning
Information. Word Reasoning
Information. Word Reasoning

Picture Completion
Picture Completion
Picture Completion
Arithmetic
Arithmetic
Cancellation

Cancellation

I'he Similaritics subtest has 23 items. From six to eight years old children
start from item number 1. nine to eleven years start from item number 3
and twelve to sixteen years start from item number 5. Children who
suspected of intellectual deficiency should start on item number 1. For all
ages there is a sample item. 1f a child aged nine to sixteen years does not
obtain a perfect score on either of first two items. the preceding items in
the reverse sequence is administered until the child obtains perfect scores
on two consecutive items. 1f children can not respond to 5 consecutive
items. he/she earns O scores and then discontinues the subtests. T'here are

three types scoring criteria. that is. 2-points. 1-points and 0-points.

If the child gives any major classification that is pertinent for both
members of the item pair. he/she earn 2-points. He/she earn 1-points if
gives any speeific property common to both members that constitutes a
minor or less pertinent similarity. Any major classification that is less
pertinent for both members of the item pair. he/she carns 0-points.
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In Vocabulary (VC) subtest there are two types of item. That is picture
items and verbal items. For picture items. in the Stimulus Book there
have some pictures that are display to the child and she’he should say the
names of the picture. For Verbal items. the examiner reads aloud a word
and the child gives definitions for that word. Vocabulary is designed to
measure a child’s word knowledge and verbal concept formation. It also
measures a child’s fund of knowledge. learning ability. long-term
memory. and degree of language development. Other abilities that may be
used by the child during this task include auditory perception and
comprehension. verbal conceptualization. abstract thinking. and erbal
expression (Bannatyne. 1974: Cooper. 1995; Kautman. 1994: Sattler.

2001).

Vocabulary has 36 items. including 4 picture items and 32 verbal items.
six to eight years old children start from item number 5. nine to eleven
years children start from item number 7 and twelve to sixteen years
children start from item number 9. Children who suspected of intellectual
deficiency should starts on item number 5. If a child aged six to sixteen
years, does not obtain a perfect score on either of first two items the
preceding items is administered in the reverse sequence until the child
obtains perfect scores on two consecutive items. If children can not
respond to 5 consecutive items. he/she carns 0 scores and then
discontinues the subtests. In Vocabulary subtests score ol each item may
be 2. 1. or 0 points. Any recognized meaning of the word is acceptable
[i.e.. a good svnonym (A cap is a hat). a major use (An umbrella is used
to keep rain out). a general classification to which the word belongs (A
cow is an animal) etc.] and the child earns 2-points. [f* the child indicates

only a vague knowledge of the words™ definition. earn 1-point (for
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example. a responsc that is correct but shows lack of content). If he/she

gives incorrect response earn O-points.

In Comprehension (CO) subtest the examiner read aloud the
comprehension item and child answers questions based on his or her
understanding of general principles and social situations. It is designed to
measure verbal reasoning and conceptualization. verbal comprehension
and expression. the ability to evaluate and use past experience and the
ability to demonstrate practical information. It also involves knowledge
of conventional standard of behavior. social judgment and maturity and
common-sense (Bannatyne. 1974: Groth-Marnat. 1997: Kaufman. 1994:

Sattler. 2001).

Fhe Comprehension subtest has 21 items. Six to eight years old children
starts from item number 1. nine to eleven vears starts from item number
3. and twelve to sixteen yvears starts from item 5. Children suspected of
intellectual deficiency should starts on item number 1. If a child aged six
to sixteen does not obtain a perfect score on either of first two items
given. the preceding items in the reverse sequence is administered until
the child obtains perfect scores on two consecutive items. If children can
not respond to 4 consecutive items. he/she earns 0 score and discontinue
the subtests. For items with single general concepts. the child’s response
must reflect that concept to be scored 2 or 1 points. FFor items with
multiple general concepts. the child’s response must reflect at least two
different general concepts to be scored 2 points. For items any incorrect

response 1s scored ) points.

In Information (IN) subtest the child answers questions that address a
broad range of general know ledge topics. Information is designed to
measure a child’s ability to acquire. retain. and retrieve general factual
knowledge. It involves crystallized intelligence. long-term memory. and
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the ability to retain and retrieve information from school and the
environment. Other skills that may be used include auditory perception
and comprehension and verbal expressive ability (Cooper. 1995: Groth-

Marnat. 1997: Kautman. 1994: Sattler. 2001).

I'he Information subtest has 33 items. Six to eight vears old child starts
from item number 5. nine to eleven years starts from item number 10. and
twelve to sixteen years starts from item number 12. Children suspected of
intellectual deficiency should starts on item number 5. If a child aged six
to sixteen does not obtain a perfect score on either of first two items
given. the preceding items in the reverse sequence is administered until
the child obtains perfect scores on two consecutive items. If children can
not respond to 3 consecutive items. he/she earns 0 score and then
discontinue the subtest. Scoring criteria is 1-point scorc for a correct

response and 0-points for an incorrect response or NO response.

In Word Reasoning (WR) subtest the child identifies the common concept
which being described in a series of clues. A new subtest for the WISC-
V- it is related to tasks measuring verbal reasoning. such as the Word
Context subtest of the Delis-Kaplan Executive Function System (D-
KEFS: Delis-Kaplan. & Kramer. 2001). the Riddles subtest of K-ABC.
and close tasks. These tasks have been shown to measure verbal
comprehension. analogical and general reasoning ability. verbal
abstraction. domain know ledge. the ability to integrate and synthesize
ditferent types of infermation and ability to generate alternative concepts
(Alexander. Beier & Bowen. 2000: Alexander & Kulikowich. 1991:
Delis. Kaplan & Kramer. 2001: DeSanti. 1989: McKenna & Layton.

1990: Newstead. Thompson & Iandley. 2002: Ridgeway.1995)

Word Reasoning has 24 items. Six to nine years old child starts from item
number 1. and ten to sixteen years starts from item number 5. Children

3]
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suspected of intellectual deficiency should starts on item number 1. For
all ages there are two sample items., sample A & B. If'a child aged ten to
sixteen does not obtain a perfect score on either of first two items given.
the preceding items are administered in the reverse sequence until the
child obtain perfect scores on two consecutive items. It children can not
respond to 5 consecutive items. he/she earns 0 scores and then
discontinues the subtests. If the child provides the correct response before
all clues have been presented. scores 1 point and proceed to the next item.
If the child does not provide a correct response or synonym. present the
next clue or item as appropriate. Children earn 1-point for a correct

response and O-points for an incorrect response.

1.6.2.2 Perceptual Reasoning Subtests

In Block Design (BD) while viewing a constructed model or a picture in
the Stimulus Book. the child uses red-and-white blocks to re-create the
design within a specific time limit. It is designed to measure an
individual's ability to analyze and synthesize abstract visual stimuli. [t
also involves nonverbal concept formation. visual perception and
organization. simultaneous processing. visual-motor coordination.
learning and the ability to separate figure and ground in visual stimuli
(Cooper. 1995: Groth-Marnat. 1997: Kaulman. 1994: Sattler. 2001).
Cooper (1995) suggests that it involves visual observation and matching
abilities for vounger children. as well as the ability to integrate visual and

motor process.

I'his subtest has 14 items. Six to seven years old child starts from item
number 1. and eight to sixteen years start from item number 3. Children
suspected of intellectual deficiency should start on item number 1. It a
child aged eight to sixteen does not obtain a perfect score on either of first

two items given. then the preceding items arc administered in the reverse
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sequence until the child obtains perfect scores on two consecutive items.
If children can not respond 103 consecutive items. he/she earns 0 scores
then discontinues the subtests. From item number 1 to 3 there are 2 trials:
if the child could not construct the model at the first trial give him her
another trial. 1f the child constructs the design correctly without rotation
errors within the time limit she he earns 4. 5. 6 or 7 points. The total item
score includes the time-bonus points. If the child is unable to construct
the design correctly without rotation errors within the time limit earns 0-

points.

In each item of Picture Concepts (PCn) subtest the child is presented two
(or three) rows of pictures and asked to indicate (by pointing) the single
picture from each row that shares a characteristic in common w ith the
single picture(s) from the other row(s). It is a new subtest designed to
measure abstract. categorical reasoning ability. Items are sequenced to
reflect increasing demands on abstract reasoning ability (Deak &
Maratsos. 1998: Flavell. 1985: Shulman. Yirmiya. & Greenbaum. 1995).
Picture Concepts has 28 items. For all ages there are two sample items.
sample A & B. six to eight years old child starts from item number 1.
nine to eleven years starts from item number 5. and twelve to sixteen
years starts from item number 7. Children suspected of intellectual
deficiency should start on item 1. If a child aged nine to sixteen does not
obtain a perfect score on either of first two items given. then the
preceding items are administered in the reverse sequence untif the child
obtain perfect scores on two consecutive items. It children can not
respond to 3 consceutive items he/she earn 0 scores then discontinue the
subtests. Score 1-point only if the child chooses the correct pictures from

all rows of an item. Score 0-points for incorrect responses Or no response.
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In Matrix Reasoning (MR) subtest the child looks at an incomplete matrix
and selects the missing portion from five response options. It has been
recognized that matrix analogy tasks are good measures ot {luid
intelligence and reliable estimates of general intellectual ability (Brody.
1992: Raven. Raven & Court. 1998). Matrix Reasoning is reliable
measures of visual information processing and abstract reasoning skills.
spatial perception and may be influenced by concentration. attention. and
persistence. Four types of items were designed to provide a reliable
measure of visual information processing and abstract reasoning skills.
I'hese four types of items are: continuous and discrete pattern completion.

classification. analogical reasoning. and serial reasoning.

In this subtest there has 35 items. For all ages there arce three sample
items. sample A-C. Six to eight years old child starts from item number 4.
nine to cleven vears starts from item number 7. and twelve o sixteen
vears starts from item number 11. Children suspected of intellectual
deficiency should starts on item number 1. It a child aged six to sixteen
does not obtain a perfect score on cither of first two items given. then the
preceding items are administered in the reverse sequence until the child
obtain perfect scores on two consecutive items. I children can not
respond to 4 consecutive items. hesshe earns 0 scores or il he earns 0 of 4
scores on five consecutive items. discontinues the subtests. Children earn
]-point for a correct response and 0-points for an incorrect response or no

responsce.

In Picture Completion (PCm) subtest the child views a picture and then
points to or names the important part missing within a specified time
limit. It is designed to measure visual perception and organization.

concentration and visual recognition of essential details of objects
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(Cooper. 1995: Kaufman. 1994: Sattler. 2001). Its item was redesigned to
focus less on attention to minor visual details and more on reasoning.
Picture Completion has 38 items. For all ages there is one sample

item. from six to eight years old child starts from item number 1. nine to
eleven vears from item number 5. and twelve to sixteen years from item
number 10. Children suspected of intellectual deficiency should start on
item number 1. If a child aged nine to sixteen years does not obtain a
perlect score on either of first two items given. then the preceding items
are administered in the reverse sequence until the child obtain perfect
scores on two consecutive items. If children can not respond to 6
consecutive items. he she earns 0 scores and discontinues the subtests. If
the child correctly identifies the missing part within 20 seconds earn 1-
point and he/ she earn 0-points if the child responds incorrectly or does

not respond within 20 scconds.

1.6.2.3 Working Memory Subtests

In Digit Span (DS) subtest it is composed of two parts: ic. Digit Span
Forward and Digit Span Backward. In Digit Span Forward the child
repeat numbers in the same order as presented aloud by the examiner one
digit per second and in Digit Span Backward the child repeat numbers in
the reverse order and that also presented aloud by the examiner one digit
per second. This subtest is designed as a measure auditory short-term
memory and attention. sequencing skills. and concentration (Groth-
Marnat. 1997: Hale. Hoeppner & Fiorello. 2002: Kaufman. 1994:
Revnolds. 1997: Sattler. 2001). The Digit Span Forward task involves
rote learning and memory. attention. encoding and auditory processing.
Digit Span Backward involves working memory. transformation of

information. mental manipulation and visuospatial imaging. The shift
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from the Digit Span Forward task to the Digit Span Backward task

requires cognitive flexibility and mental alterness.

In this subtest each item composed ol two trials with the same span of
length. If the child passes trial lexaminer has to administer both of the
trials in each of the item. T'here are eight items in Digit Span Forward and
eight items in Digit Span Backward. All ages (six to sixeen) start from
item number 1. There is no sample item for Digit Span Forward. but has 1
sample item for Digit Span Backward. It child’s performance on Digit
Span Forward is convincing then Digit Span Backward is administered.
For each trial. score 1 point for correct response and 0 point for an

imneorrect response or no response.

In I etter-Number Sequence (1.N) subtest the examiner reads a sequence
of numbers and letters aloud at a speed of one per second. and the child
recalls the numbers in ascending order and the letters in alphabetical
order. The subtest was adapted tfrom the WAIS-I1I and is based. in a part.
on the work of Gold. Carpenter. Randolph. Goldberg & Weinberger
(1997). who developed a similar task for individual with schizophrenia.
I'he task involves sequencing. mental manipulation. attention. short-term
auditory memory. visuo-spatial imaging. and processing speed (Crowe.

2000: Sattler, 2001)

Letter-Number Sequence consists of 10 items with three trials cach.
Children aged six teseven years have to be qualified in qualifying items.
that is, counting frem 1-3 and recite the alphabet to the letter C. to
evaluate whether they have the requisite knowledge to perform this
subtest. I1 a child is unable to count to three or recite the alphabet to the
letter C. the subtest is not administered. Children suspected of intellectual

deficiency should start on the qualitying items. I'or eight to sixteen years
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aged children there is one sample item consist of two trials. [ the child
provides incorrect responses on either sample item. immediately he/she
should be corrected and the trial should be readministered. Even if the
child fails both trials of the sample item. the subtest should be
administered. [he subtest should be discontinued if the child is unable to
respond correctly to either qualifving item or after scores of 0 on all three
trials of an item. For each trial. score 1 point if the child recalls all the
numbers and letters in their correct sequence. For each trial. score 0
points if the child gives an incorrect response. The item score is the sum
of the scores on the three trials for that item. For each item. a child can

score up to 3 points.

In Arithmetic (AR) subtest the child mentally solves a series of orally
presented arithmetic problems within a specific time limit. It involves
mental manipulation. concentration. attention. short-and long-term
memory. numerical reasoning ability. and mental alertness. It may also
involve sequencing. tluid reasoning. and logical reasoning (Groth-

Marnat. 1997: Kautman. 1994: Sattler. 2001)

Arithmetic consists of 34 items. Six to seven vears old children starts
from item number 3. ¢ight to nine years starts from item number 9. and
ten to sixteen vears from item number 12. Children suspected of
intellectual deficiency should start on item number 3. If a child aged six
to sixteen does not obtain a pertect score on cither of first two items
given, then the preeeding items are administered in the reverse sequence
until the child obtain perfect scores on two consecutive items. If children
can not respond to 4 consecutive items. he/she carns 0 scores then the
subtest is discontinued. Scoring criterion of Arithmetic subtests is. the
child carns 1 point score for a correct response and earns 0 point for an

incorrect response or no response within 30 seconds.
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1.6.2.4 Processing Speed subtests

In Coding (CD) subtest the child copies symbols that are paired with
simple geometric shapes or numbers. Using a key. the child draws each
svmbol in its corresponding shape or box within specified time limit. In
addition to processing speed. the subtests measures short-memory.
learning ability. visual perception. visual-motor coordination. visual
scanning ability. cognitive flexibility attention, and motivation (Cooper.

1995: Growth-Marnet. 1997: Kaufman. 1994; Sattler. 2001).

There are two age defined forms of the Coding subtest (i.e.. Coding A
and Coding B). Coding A is administered to children aged six to seven
vears and Coding B is administered to children aged eight to sixteen
years. Children suspected of intellectual deficiency should be given the
item corresponding to their chronological age. There are sample items in
both Coding A and B. Scoring system of Coding A subtests is. if the child
finishes all of the test items before the 113 second time limit he or she
earns bonus points for quick. accurate completion of all test items.
Scoring system of Coding B is. if the child finishes all of the test items
before 120 second time limit. he or she earns 1 point score for each
correctly drawn symbol completed within the time limit. If the child is
unable to complete any item or draws a line throughout the entire subtest.

earn a total raw score of 0.

In Symbol Search (SS) subtest the child scans a search group and
indicates whether the target symbol(s) matches any of the symbols in the
search group within-a specified time limit. In addition to processing
speed. the subtests also involve short-term visual memory. visual-motor
coordination. cognitive flexibility. visual discrimination. and

concentration (Kaufman. 1994: Sattler. 2001). It may also tap auditory
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comprehension. perceptual organization. and planning and learning

ability (Kaufman. 1994).

I'he age-specitic forms of the Symbol Search (i.e.. Symbol Search A and
Symbol Search B): Symbol Search A administered to children aged SIX 1O
seven and Symbol Search B administered to children aged eight to
sixteen vears. Children suspected of intellectual deficiency should be
given the item corresponding to their chronological age. There is a
sample and practice item in both Symbol Search A and Symbol Search B.
Examiner uses the sample item to explain and demonstrate the task to the
child. Then the child is allowed to complete the practice. 1f the child
finishes the entire test items before the 120 second time limit. he or she
carns | point score lor each correctly completed response within the time

limit.

[n Cancellation (CA) subtest the child scans both a random and a
structured arrangement of pictures and marks target pictures within a
specified time limit. It is designed to measure processing speed. visual
selective attention. vigilance and visual neglect (Bate. Mathias. &
Crawford. 2001: Gauthier. Dehaut. & Joanette. 1989: Geldmacher. 1996:
[alligan, Marshall. & Wade. 1989: Wojciulik. Husain. Clarke. & Driver.
2001).

Cancellation consists of two items: one with a random arrangement of
visual stimuli and other with a structured arrangement of visual stimuli.
Fach test item consists of two pages filled with pictures of objects. When
an item is presented the examiner should present both pages at a time.
I'he objects in item number 1 arc arranged in a random pattern and the
objects in item number 2 arc arranged in a structured pattern. There is a
sample and practice item. examiner uses the sample item to explain and

demonstrate the task to the child then allow the child to complete the
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practice. Child has to complete an item within 45-scconds of time limit.
There are both animals and other objects in the items. Examiner gives
instruction to the child to draw a line through each animal. but not to
draw a line through anvthing else. Marking on target objects are taken as
correct marking and marks on non-target objects are scored as incorrect
marking. Both items 1 and 2 are administered to all ages (six to sixteen

vears).

1.6.3 General Changes to the WISC-1V

A number of modifications have been made to the WISC-1V. including
changes to subtest content and administration and scoring procedure.

Followings are the description of the changes of WISC-IV.

1.6.3.1 Deleted Subtests

The addition of new subtests made it necessary to reduce the total number
of subtests in the scale. Three subtests from the WISC-111 were dropped
in this revision: Picture Arrangement. Object Assembly. and Mazes. The
removal of these subtests was also aimed at reducing the emphasis on

performance under time constraints.

1.6.3.2 Retain Subtests

The 10 subtests retained from the WISC-I1T are Block Design.
Similarities. Digit Span. Coding. Vocabulary. Comprehension. Symbol
Search. Picture Completion. Information and Arithmetic. Although the
subtests were retained. the item content and administration and scoring
procedures were revised.

1.6.3.3 New Subtests

Five new subtests were developed for the WISC-1V. Picture Concepts.
[ etter-Number Sequence. Matrix Reasoning and Word Reasoning were

adapted from other Wechsler intelligence scales for use with school-age
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children. Cancellation was developed as a supplemental Processing Speed
subtest based on existing version of similar task (e.g. Adair. Na.
Schwartz. & Heilman. 1998: Landau. Gross-1sur. Auerbach. Van der

Meere. &Shalev. 1999).

1.6.3.4 Change in subtests content
Although ten subtests retained from the WISC-III but there are some
changes to these subtests content and administration and scoring

procedure. Following gives the description:

The Similarities subtest has twenty three items. eleven of which are new.
Scoring criteria for all items were revised through a series of scoring
studies. Replacement of the corrective feedback provided on the first 2-
point in WISC-I11. The number of 1-point items was reduced from five to

two. and age-defined start points were added.

The Vocabulary subtest has thirty six items. including four picture items.
and thirty two verbal items. The picture items are new and designed to
extend the [loor of the subtest. Five verbal items are new. Scoring criteria

tor all verbal items were revised.

The Comprehension subtest has twenty one items. Eleven items were
added. and ten items were retained trom the WISC-I1I with little or no

change in wording. Scoring criteria for all items were revised.

I'he Information subtest has thirty three items. Eleven items were added.
and twenty two verbal items from the WISC-I1T were retained with little
or no change in wording. Scoring criteria for some retained items have

been moditied.

he Block Design subtest has fourteen items. Eleven items from the
WISC-111 have been retained and three items were added to extend the
ceiling. Instructions have been shortened to reduce testing time and to
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increase user-friendliness. The discontinue rule has been increased from
o to three consecutive scores of 0. Although the use of time bonus

score is retained in the WISC-IV. it is restricted to the last six items.

The Picture Completion has thirty eight items. including thirteen new
items and twenty five retained items from the WISC-111. All artwork for
this subtest has been redrawn. Item were redesigned to focus less on
attention to minor visual details and more on reasoning. Scoring criteria
were reviewed to determine if children were being penalized for poorly
verbalized responses or limited vocabulary when they had. in fact. been
able to correctly identify the missing part. To help the examiner
distinguish between a poorly verbalized response and an incorrect
response. revisions to the scoring criteria included distinctions between
those verbal responses that require pointing and those that should be

awarded credit without pointing.

In Digit Span subtest there are two parts. In Digit Span Forward 13 trials
were retained from the WISC-111 and one new trial was developed. In
Digit Span Backward 12 trials were retained from the WISC-I11 and 6
new trials were developed. In addition. a 2-digit sample items was added
to Digit Span Backward to provide the child additional opportunity to

shift instructional set before increase span length.

Arithmetic subtest consists of thirty four items. Thirteen items involve the
same mathematical calculation as items on the WISC-IIL, although the
verbatim instructions to the child have been revised. Twenty one new
items were developed to improve the floor. ceiling. and other
psychometric properties of the subtest. Items were dey eloped to increase
the working memory demands while simultaneously making the
mathematical know ledge required to complete the subtest task more age
appropriate. Time bonuses were not retained.
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In Coding subtest the two age-defined forms were retained from the
WISC-I11. Verbatim instructions both forms have been shortened to be

more age appropriate and reduce excess verbiage.

[n Symbol Search subtest the two age-specific forms were retained from
the WISC-II. Fifteen items were added to Symbol Search B to improve
the ceiling of the subtest for older children. Verbatim instructions for both
forms have been shortened to be more age appropriate and to reduce

excess verbiage.

As a psvchoeducational tool. the WISC-1V can be used to obtain a
comprehensive assessment of general cognitive functioning. It can also be
used as part of an assessment to identify intellectual giftedness. mental
retardation. and cognitive strength and weaknesses. Results can serve as a
guide for treatment planning and placement decisions in clinical and
educational settings and can provide invaluable clinical information tor

neuropsychological evaluation and research purposes.

In addition to individual assessment. the WISC-1V can be used for
research purposes. I'he evaluation of cognitive abilities establishes
greater knowledge of how children acquire and demonstrate important
intellectual functioning. For example. researchers can use the WISC-IV
to examine whether the effectiveness of school based interventions varies
with speeific cognitive abilities or to determine the effects of traumatic
brain injury on-cognitive functioning.

WISC-1V also contains subtests that facilitate the measurement of
cognitive abilities in many special populations, such as physical.
language. or sensory limitations. children who are deaf or hard of hearing

(Braden & Hannah. 1998).
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1.7 Test Development in Bangladesh

Abdus Sobhan (1962) 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). The test was
administered on 1" vear of college students. He correlated the test scores
with the marks obtained by them in English. Bengali. Social Studies and
Mathematics in Secondary School Certificate Examination. The scores on
the verbal reasoning were correlated with marks obtained in English.
Bengali. Social Studies and the coefficient of correlation were 0.17. 0.32
and 0 .19 respectively. The scores on the Numerical Ability Subtest had
coefticient of correlation of 0.63 and 0.33 with Mathematical and Social

Studies.

Siddique (1963) was concerned with the adaptation of the ~Verbal
Reasoning” subtest of the “Differential Aptitude Test™ for Bast Pakistan.
The adapted version was administered to 305 class ten students in
Chittagong. The coeflicient of correlation between Verbal Reasoning
score under study and the total marks obtained in school subjects ranged
from 0.49 to 0.79. He concluded that result on the adapted version had
shown significant improvement over those obtained in the original

version of the test.

Quazi Anwara Mansur (1963) developed Scholastic Reading lest for pre-
school and early school children of East Pakistan. T'his was built in the
line of the Metropolitan Teaching Test and the California lest of the
Mental Maturity. 1he author gave an initial tryout to the test and

recommended-its standardization.

An Analogics Test of Verbal Reasoning was developed by Ghulam

Mustafa (1963). The instrument in the preliminary stage proved to be a
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good instrument for measuring the Scholastic Aptitude of the Higher

Secondary and the College students of Bangladesh.

Mazharul Haque (1967) developed an individual Performance Scales of
[ntelligence for five to eleven years children of East Pakistan. The scales
were substantially valid and reliable and could be used for measurement

of intelligence.

History of test construction in Bangladesh is poor as compared to other
countries. A very few psychological tests in the area of intelligence and
other have been translated and standardized by the students and
researcher. Among them Wechsler Intelligence Scale for Children
Revised (WISC-R) was translated and standardized by Dr. Sharmin Huq
(1980) for use in Dhaka City. The Bangla version was administered on a
stratitied random sample of 600 school students from six to Iifteen years
of age from all over Dhaka city. These boys and girls belonged to 13
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 student’s school final examination.
The correlation between the performance scale and annual examination of
the school ranged from 0.44 to 0.75. As for the full scale the correlations
were between 0.60 to 0.69. The reliability coefficient was found out by
the split half technique. 1Q norms were developed for Dhaka City based

on the score obtained trom the standardized sample.

Denver Developmental Screening Test (DDST) Frankenburg and Dodds.
(1967) was also standardized in Bangladesh by Sultana Ferial (1980) on

1100 children from birth to six vears of age taking 50 children from each
month level from one month to twenty four months and then 50 children
at six months interval up to six years. Children were selected in such a
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manner that they were healthy and belong to middle class families of
Dhaka City. Based on the data thus collected during 1978 to 1980 a
developmental norm from one month to six years were constructed and
was printed on the scoring sheet for use in Bangladesh (Ferial. 1980).
Stanford - Binet Intelligence Scale was also standardized in Bangladesh

by Dr. Sharmin Haq (1991).

|.8 Rationale

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 to recognize the abilities of the

students.

Need for such instruments could 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 to the lack of proper counselling and
guidance offered to our students in the course of their education.

A successtul guidance programme develops slowly and is 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 student’s 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. As already discussed there are some reliable
and valid tests already adapted and standardized in Bangladesh but those
were developed quite a long time ago and most of them did not go
through the process of back translation. WISC-R was standardized but
the sample was drawn Irom only Dhaka city. Stanford - Binet Intelligence

Scale (fourth edition) was also standardized in Bangladesh but was
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developed for four to nine years old children and instead of all the fifteen
subtests of original test only five non-verbal subtests were standardized.
Besides. intelligence tests should always be updated otherwise average
performance on the kinds of tasks typical of intelligence tests would be
increasing. As a result. average 1Q scores will gradually drift upward and
give a progressively deceptive picture of a child’s abilities. Ior this

reason. it is necessary to use new edition of intelligence test.

['o identify children with low academic achievement. mental retardation.
intellectual giftedness. cognitive strength and weakness. and evaluate
specific cognitive deficits a good intelligence scale is necessary. On the
basis of the test results successtul guidance programme. educational
intervention. programmes for gittedness or programmes for learning

disability and cognitive deficit could be arranged.

In order to meet the above criteria of demands and needs of our young
population it is necessary to standardize the latest version of the tests in
the context of Bangladesh. It was thought that as WISC-IV is a recent
version of WISC-HI . the adaptation of the test in Bangla language would
benefit the education planners. teachers. parents and those who have to
deal and guide chikdren. With this thought in mind the present research

was undertaken.

Though the age range of WISC-1V extends from six to sixteen years but
to adapt the scale and determining reliability and validity for so many age
levels is difficult to complete in one year. The time which was specified
for completing this M. Phil. research. Therefore. it was decided o
conduct the study on participants whose age range was six o twelve

vears.

i
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1.8.1 Main objective
The main objective ol the study is. therefore. to adapt the WISC-IV  for

use in Bangladesh.

['he specific objectives of the present study are:
1. Totranslate and adapt 15 Verbal and Performance subtests of The
Wechsler Intelligence Scale tor Children —Fourth Edition
Integrated (WISC-1V) for use in Bangladesh tor children from six

to twelve years age.

2. To determine the reliability of the 15 Verbal and Performance
subtests of The Wechsler Intelligence Scale for Children —Fourth
I-dition Integrated (WISC-1V).

3. To determine the validity of the 15 Verbal and Performance

subtests of The Wechsler Intelligence Scale for Children —Fourth

I-dition Integrated (WISC-1V).

16
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Chapter -2
Method
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Method

The study consists of the following phases:
1. Translation of the scale

ii. ltem Analysis

i1i. Determining Reliability

1v. Determining Validity

2.1 Phase -1 Translation of the Scale

With a view to use Wechsler Intelligence Scale for Children — Fourth
Edition (WISC — IV) for the children in Bangladesh, in the first phase the
verbal items of the scale were translated from English to Bangla by the
present researcher. Then both English and Bangla versions were first
checked by three judges (senior teachers of Department of Psychology and
Department of English). The judges were requested to go through each
statement carefully to see if the intended meaning is conveyed and modity
the Bangla statements if necessary. According to their suggestions with the
judgment of the supervisor of the present research, some modifications were

made and the final forms of the verbal items were prepared.

Fhen the translated Bangla version of the verbal items of the scale was given
to two experts, who were good at both English and Bangla language, for
back translation of the verbal items. Alter assessing the English translation it
was decided that the Bangla translation of the verbal items were alright and
acceptable. A pilot study using ten children aged six to sixteen years was

undertaken to find out the familiarity of our children with the pictures of
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performance items. On the basis of the responses of the children some
changes were made to some of the performance items. T'he pictures which
were seemed to be culturally biased or unfamiliar to children in Bangladesh

were changed after consultation with the supervisor.

2.2 Phase -2 ltem Analysis

Verbal items were prepared and changes have also been made to some
picture items, the scale was finally ready and was administered on a sample

of children to determine the consistency of all the items.

2.2.1 Participants for item analysis of the Scale

The WISC-1V was administered on 215 children for item analysis. Their age
range was from six to twelve years. Participants were selected by incidental
sampling from ditferent schools of Dhaka City. Distribution of normal

children according their age and sex is given in Table 3 (Pp.49).

At first an application was signed by the supervisor of the study referring the
researcher for data collection. The letter was submitted to the
chairman/principal of the respective schools for permission ot data
collection. After getting permission the scale was administered on six to
twelve years children. For administer the scale the researcher was went to
those schools with two fourth year honors students from the department of
Psychology of Dhaka University. For item analysis the participants were
selected by incidental sampling method. With the scores ot the tests of the

215 subjects a detailed item analysis was conducted to find the
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discriminative index and difticulty index of each item in the 12 subtests of
the Wechsler Intelligence Scale for Children — Fourth Edition (WISC — V).
Table-3

Distribution of normal children according to their age and sex

Age Male I'emale ['otal
6 15 |6 31
16 |6 32

8 16 | 4 30)
0 |6 15 31
10 ! |6 30
I [4 |6 30)
12 16 5 31
l'otal 107 |O8 215

2.3 Phase -3: Measurement of Reliability
After item analysis, the final form of the Wechsler Intelligence Scale for
Children — Fourth Edition (WISC —1V) in Bangla was prepared for
measurement of reliability. The adapted form of the scale was administered
on a sample to determine the reliability of the scale. The reliability of the
scale was measured by applying the internal consistency technique and test-

retest method.
2.3.1 Internal Consistency Reliability

2.3.1.1 Participants
The fifteen subtests of the Wechsler Intelligence Scale for Children - fourth
editton was administered on 320 children aged six to twelve years. The

sample was selected by incidental sampling method from different division
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of Bangladesh and they belonged to different socio-economic status.
Different schools in different areas of Bangladesh were visited by the
researcher and the normal children from six to twelve years of age, who
were going to normal school, were selected incidentally on whom the test
were administered. Distribution of participants according to their age and
sex 1s presented in Table 4.

Table-4
Distribution of normal children according to age and sex tested for
determining internal consistency reliability of WISC-1V

Age Male Female Total
6 24 21 45
7 22 23 45
8 22 24 46
9 27 .1 46
10 24 22 46
11 25 22 47
12 22 23 45
Total 162 158 - 320

2.3.1.2 Procedure

The procedure for collecting data tor determining the reliability was same as
in the case of item analysis. That is after getting permission from the
chairman/principal of the respective schools the scale was administer on six
to twelve vears children. FFor measuring reliability the subjects were also
selected by incidental sampling method. FFor administer the scale the
researcher was went to those schools with two fourth year honors students

from the department of Psychology of Dhaka University. Other than this, the
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researcher was also visited different areas of different division of
Bangladesh, where she found on six to twelve years normal children who
going to normal school, was also administered the scale. To see whether all
items of the subtests of the scale correlate positively and moderately with
their respective subtest score and the total test score, the internal consistency

reliability of the scale was determined by split-half method.

2.3.2 Test-Retest Reliability
Another method of finding reliability applied in this study was test-retest
method. In this case the test required to be administered twice on the same

group with an interval of time.

2.3.2.1 Participants

For the purpose of testing test-retest reliability of a sample of 212 children
were selected from different division. Their age range was on six to twelve
vears. Distribution of normal children according to their age and sex for

determining the test-retest reliability has been shown in and table 5 (Pp.52).

2.3.2.2 Procedure

Same participants on whom the Wechsler Intelligence Scale for Children -
fourth edition was administered for determining the internal consistency
reliability, were administered the same scale after interval of fifteen days tor
determining the test-retest reliability At first the scale was administered on
240 children but after fifteen days later many of them were not available.

Thus tinally the sample for measuring test-retest reliability was 212. The

W,
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participants of test-retest reliability were same as the internal consistency

reliability.

Table-5
Distribution of normal children according to age and sex tested for
determining the test-retest reliability of WISC-IV

—_—

Age Male Female Total
6 16 14 30
7 17 13 30
3 15 15 30
9 12 18 30
10 19 11 30
I 13 17 30
12 16 16 32

Total 108 104 2l

2.4 Phases-4 Measurement of Validity

In order to test the validity of the Wechsler Intelligence Scale for Children -

fourth edition, concurrent validity was determined.
2.4.1 Concurrent Validity

2.4.1.1Participants

For the purpose of determining concurrent validity, a total of 170
participants were selected by incidental sampling method. From different
division of Bangladesh and they belonged to different socio-economic
status. Distribution of normal children according to their age and sex tested

for validity of the scale has been shown in and table -6 (Pp.53).

&l
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Table-6
Distribution of normal children according to age and sex tested for

determining the concurrent validity of WISC-1V

ge Male Female Total
6 13 10 23
7 10 [ 21
8 14 12 26
9 12 13 25
10 10 14 24
11 13 10 23
12 15 13 28
lotal 7 83 170

2.4.1.2 Procedure

The procedure for collecting data was same as in the case of item analysis.
For determining the concurrent validity the Wechsler Intelligence Scale for
Children - fourth edition and Wechsler Intelligence Scale for Children —
Revised (WISC-R) Bangla version was administered on a sample of 170
participants ranging in age from six to twelve years in counterbalanced
order, ie. on half of the participants WISC-R and on the rest of the
participants WISC-1V was administered first with a testing interval of five to

seven davs.
2.4.2 Contrast Group Validity

2.4.2.1 Participants
For the purpose of determining the contrast group validity, 30 normal

children and 30 known mentally retarded children were matched in age and

[
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sex. Children of both group belonged to upper and middle class families.
Normal children were drawn from different school of Dhaka City and
mentally retarded children belong to special school. Distribution of normal
and mentally retarded children according to their age and sex is presented in
table -7.

Table-7

Distribution of normal and mentally retarded children according to age and
sex for contrast group validity

Xgé ~ Normal children Mentally Retarded children |
M ¥ M F 1
6 2 2 2 2
7 2 2 2 2
8 3 2 3 2
9 2 p 2 2
10 . Z 2 2
11 2 2 2 2
12 2 3 2 3
Total I35 15 15 15

2.4.2.2 Procedure

For determining the contrast group validity, 30 mentally retarded children
were matched in age and sex with 30 normal children. That is, total
participants were 60. Their age range was six to twelve years. Then

Wechsler Intelligence Scale for Children — fourth edition (WISC-1V)

tn

4
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adapted version was administered on these normal children and again

administered on the mentally retarded children.

2.5 Instruments

To collect data the following tools were used:

1. Adapted Bangla version of Wechsler Intelligence Scale for Children —
Fourth Edition (WISC-1V)

il. Adapted Bangla version of Wechsler Intelligence Scale for Children-

Revised (WISC-R)

2.5.1 Description of the WISC-IV Scale

1. The Wechsler Intelligence Scale for Children-Fourth Edition (WISC-1V)
composed ol 15 subtests. From 15 subtests 10 subtests are core subtests and
5 subtests are supplemental subtests. It is an individually administered
clinical instrument for assessing the cognitive ability of children aged six
years through sixteen vears eleven months. The scores from the various
subtests are combined to get an 1Q.

2.5.2 Adapted Bangla version of Wechsler Intelligence Scale for
Children- Revised (WISC-R)

The Wechsler Intelligence Scale for Children- Revised (WISC-R) was used
as a criterion measure to validate the Wechsler Intelligence Scale for
Children-Fourth Edition (WISC-1V). WISC-R was adapted in Bangla for use
in Dhaka city. It consists of 10 subtests which are classitied into verbal and

performance scale and administered in alternate order.
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Result

['he objectives of the present study are to translate and adapt of 15 Verbal
and Performance subtests as well as to determine the reliability and
validity of the 15 Verbal and Performance subtests of’ The Wechsler
Intelligence Scale for Children - Fourth Edition Integrated (WISC-1V)
[for use in Bangladesh for children from six to twelve years age|. A list of
original and adapted pictorial items of WISC-1V is given in table-8
(Pp.57). The study was conducted in four phases and the analyses of the

data are presented accordingly.

3.1 Item analysis

For item analysis first the scale was administered on 215 male and female
children aged six to twelve years and then percentage of correct responses
for each item for every age group was calculated. This procedure was
followed for only12 subtests because other 3 subtests are processing
speed subtests which cannot be calculated by percentage. On the basis of
obtained percentages the items were rearranged. T'ables 9 to 20 show the

rearranged items of 12 subtests according to their difficulty level.
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Table-8
List of original and adapted pictorial items of WISC-1V

Sl

no.

I

N

9.

)

Subtests
Picture Concept

Picture Concept

Picture Concept
Picture Concept
Picture Concept

Picture Concept

Picture Completion

Picture Completion

Picture Completion

Picture Completion

Picture Completion

Picture Completion

Picture Completion

Picture Completion

Picture Completion

Picture Completion

Picture Completion

[tem
no.

~

8

26

Picture
no.

il

tn

|8}

h

L

Original item
Cherry fruit

Sail boat common in
western country

Bathtub
Water hydrant
Cherry fruit

Ball. which could
float in water and
children play with it

Negro girl

Brown colour of hair
of 'a Western man

Brown colour of hair
of'a Western boy

Girl
Brown colour of
hair ot a Western

man

Bathtub

Western woman

Brown colour of
hair of a Western
man

IFemale and her dress

House common to
western countin

Dress of the Chinese
woman

WISC-IV

Revised item
Blackberry

Sail boat common in
Bangladesh

Basin
lube well
Blackberry

Paper boat

Bangali girl

Black colour of hair

Black colour of hair

Boy

Black colour of hair

Basin
Dress and
appearance ot'a

Bangali woman

Black colour of hair

Man and his dress

House common 1o
Bangladeshi

Dress of a Bangali
woman
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Table-9
The percentage of correct responses of the participants in Block Design
subtest items

oA rs Tars  Ryis (N=30) s [0xrs  Llars 12yrs
(N-31) IN=32) (N=31) (N=30) (N=30)  (N=31)
*Ori **Re Pereenta Percentag Pereentage Percentage  Percentag Percen  Percent ‘
ginal  vised g% ¢ Y% ' e tage ®o  age %
1 1 100 1o 100 100 100 100 100 [
2 2 96.77 96.87 96.67 100 96.67 100 96.78 |
3 3 96.77 96.87 96.67 100 Y6.67 100 96.78 |
4 4 80.64 96.87 96.67 100 96.67 100 96.78
Al S 48.39 36,25 93.33 96.77 96.67 96.67 96.78 |
6 7 48.39 50.00 60.00 80.64 83.33 83.33 96.78
7 6 38.70) 37.50 43.33 S4.83 60.00 60.00 83.87
8 9 AR5 31.25 40.00 48.38 36.67 60.00 64.52
9 8 16.12 18.75 26.67 3548 36.67 36.67 stel
10 10 3,22 312 10.00 12.90 13.53 16.67 32.26 ;
Ll B 3.32 302 33 6.45 6.67 6.67 2580 |
1,2 12 3.22 313 3.33 Kk o) 3.33 R 16.13 |
13 13 0 0] () 3.22 Yo 333 6.43 [
|14 14 0 0 0 12 3.23 333 6.45 \
| — - e
*QOriginal serial of the subtest items **Revised serial of the subtest items

N
o>c
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[able-10
T'he percentage of correct responses of the participants in Similarities subtest
items

(;_\1:1 7xrs N=3Z) 8_\'|,x 9rs 1ON1s I Lyis 123rs
(N=31) (N=30) (N=31)  (N=30) (N=30) (N=31)
| *On  **Revis Pereentag Percentage Percenta Percenta Percent Percentag Percenta
[ ginal ed ¢ Y% ge % Yo ac % age %o ¢ % ac %
] } 100 100 100 100 100 100 100
‘ 2 I 96.78 96.87 100 100 100 100 100
3 4 93.53 96.87 96.67 100 100 100 100
4 2 83.87 90.63 93.33 100 96.67 100 96.78
3 s 83.87 90.63 90.00 100 96.67 100 90.78
6 7 80.64 84.38 90.00 100 96.67 100 96.78
7 6 7419 81.25 90.00 100 96.67 100 96.78
8 9 S2.E8 46.88 56.67 67.74 96.67 100 96.78
9 12 F2RDE 46.88 50.00 38.06 90.67 96.67 96.78
‘ 10 13 25.81 Bil-25 36.67 S1.01 80.67 80.67 90.32
| 11 14 16.13 18.75 26,67 s1.61 80.67 80.67 83.87
’ 12 I 6.43 12.50 16,67 4516 30.00 50.00 38.06
I3 13 6. 25 13,33 35.48 40.00 50.00 51.61
| 14 8 10.00 29.03 33.33 40.00 31.61
13 I'Z 10.00 25.80 IR 36.67 38.70
‘ 16 & 10.00 2380 33.33 33.33 3348
| 17 19 6.67 25.80 33.33 33.58 3548
‘ I8 10 1613 2000 2000 2581
19 16 323 16.67 20.00 381
20 20 333 3.22
‘ 21 2 3.22
LY 2 522
‘ 2 23 3.22
*Qriginal serial of the subtest items 7 *#*Revised serial of the subtest items -

59
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[able-11

T'he percentage of correct responses of the participants in Digit Span subtest

WISC-1V

items
| [ OIS (N 31) Tyrs(N 32) | Svee ovrs loves | Iars BEY:
’ f | (N 30) (N=31) (N 30) N30) | sn-
, { | | I -
*O | ** | %0f | % of o of ENETET ;T(mf?{ "% | "ol | %of | oof | % of
riei ' Re | For | Back | For | Back | For | Back | Forw | Back  of ol Forw | Back ' Forwar ‘ Back
nal | vis | ward | ward ‘I ward J ward | ward | ward ard ward  For | Bac ard | ward d : ward
I ed | war | kwa ‘
f, } ‘ d rd ;
— T T967 7967 ] 96.8 | 968 | 96.6 966 “"1‘6()*}—100‘;’ 96.6 | 96.6 | 100 | 100 | 100 !‘ 100
Lo 96_7{73_’5—@@%7{7_5)0.6‘( 953 | 100 oo 90.0 | 96.6 | 100 100 | 100 | %.ﬂ
r— ;Jﬁmmﬁ 875 | 812 | Y60 | 860 To0 BEER 96.6 1 933 100 | 100 | 967 | 967
| 2 |2 %70 [ 633 i 375 | 65.6 | 96.6 | 700 | 100 | 800 966 | 833 1 100 T 100 T 967 | 96.7
T _’* 70.9 TI 730 | 343 | 80.0 | 366 | 838 [ 419 | 866 435 | 100 300 967 774
] 13 709 96 | 750 | 125 800 | To6 | 806 258 fs ] 26.6 177)3.34' 333 | 967 | 5.1 |
l Sie o0 T T 05 1566 | 100 | 380 | 729 [e00 ] 153 666 T 200 B
| | R | | 1 L | | l‘
4o 4 516 | | 531 [ 317533 ] 66 | 348 | 96 1600 1100 [ 60.0 | 133 |' 61.2 [ 258 |
32.3f 33T 66| 33 | 87 [ 32 |00 35 w0 T 05 w3 193 |
K m_ﬁr‘j_r&v BRED *i\’ ‘I: 3700 66 AT | 129
LT 90 ] 125 ] 16.6 19.3 1200 33 | 233 | 33 [ 322 | 64 |
LG‘; 6. [T *_7"[ T T I Tos6 | 55 17.(ﬁ‘ 33 | 160 | 64 |
r—f_ T 1T 1 R 3.3 t_‘““%T_r_ Y TI 3.2
7| "‘ e 1} 3.2 'J_\T*Lf a8 "6 | 32 .
— T T T { 32 | 32
8 ‘ 8. | R T "‘:"“ - T T T T3 3.2

*Original serial of the subtest items

**Revised serial of the subtest items
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Table-12
The percentage of correct responses of the participants in Picture
Concepts subtest items

OIS Tyrs g_\?: Oy 10w rs O IT Ext\— 3
(N“31) (N2 3D) (N3O (N-31) (N=30) (N 30) ]
*Ori **R Percent  Percent  Percent Percentage  Percentage  Percentage Percentage
ginal  evise  age % age %o age % % 20 i
d
I 100 100 100 100 100 100 100
2 2 96.77 96.87 96.67 100 100 100 100
3 96,77 96.87 96.67 100 96.67 100 96.78
4 4 96.77 96.87 90.67 100 96.67 100 96.78
5 2 06,77 96.87 96.67 100 96.67 100 96.78
0 6 96.77 96.87 96.67 100 96.67 100 96.78
7 8 S4.84 JGAT 66.67 100 96.67 100 96.78
N 9 48.58 30.00 (G000 100 96.67 100 96.78
g 7 38.71 +40.62 50.00 96.77 96.67 100 96.78
10 I 32.20 37.50 S0.00 61.29 03.33 7333 70.97
I 10 F58 | 3[.25 3353 48.39 50.00 RE 64.51
12 I[® 1613 23.00 R 43,16 50.00 S3.33 54.83
13 I3 9.68 15.62 26.67 4516 46.67 50.00 51.61
14 14 6,45 1.3:62 [6.67 355 36.67 36.67 48.38
I3 I3 Bl 9.37 [6.67 3275 33.33 36.07 38.71
16 |8 6.23 [0.67 2905 3333 56.67 38.71
17 2 6.67 19.35 20.00 20.00 JSH
18 20 333 9.68 10.00 16.67 19.35
19 19 .23 3.33 lho 3 16.13
20 17 3.23 3.53 10.00 16.13 ,
| 24 3.23 3,33 6.07 9.68
3 2 6.43
23 3 3.33 6.435
24 23 2
L 26 323
26 27 323
o o8 3.23
28 6 5.23

*Original serial of the subtest items ¥ Revised serial of the subtest items
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7vrs

N=32)

Percent

deg

L0

SN
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Percent

b 1155 e “n

By
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U6.67
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96.67
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Percentage
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Table-14
The percentage of correct responses of the participants in Letter-Number

Sequencing subtest items

[tem

10

“Orig
inal

I

*%Re

vised

Dhaka University Institutional Repository

67_\ rs
(N 3D
Percent
age %o
96.77
L)().—,‘—r

60.77

48.38

Tyrs
(N3
Percent
age %o
96.87
96.§7
60.87

96.87

38.30

Syrs
(N -30)
Percent
age

Y06.006
96.66
70.66
96.66

60.33

70.00
066.66
60.00
50.00
3Fa8
30.00

20

DANES
(N“31)
Percent

age Yo

1 O}

93.54
8§7.09
774
64351
54.83
4516

10ves

(N-30)
Pereent
age %o
96.66
96.66
77.606

96.66

a AN
7333

90.606
90.00
90.00
90.00
73 33
60.00
S0.00
36.60
26.66
13.33

0.606

Percentave

0,
0

100
100
78.66
100

74.00

100

100

100
96.006
83.35
66.66
63.535
+40.00
16.06
10.00
6.606
0.66
6.60

=

~
A0

P
55}
)

(9]
2
(5]

o

WISC-1V

[2yvrs

(N=31)

Percent

age %o
96.77
96.77
80.77
96.77

73.00

T

496.77
96,77
96.77
96.77

96.77

J
£
<>

J
2
2

J
=)
2



Table-15

Dhaka University Institutional Repository

The percentage of correct responses of the participants in Matrix
Reasoning subtest items

e

| #0111 **Re
ginal  vised
Lo |
2 i

x .

6 o

7 9

8 8

9 7

10 [

11 10

2 i

13 [
14 13

1% 16
16 13
P17 18

|

|18 19
19 17
20 2yl
2 20

2 R

N |
24 24
23 25
26 26
27 e
28 28
29 29
30 30

(N

ONTS

Percent

age®o

100

100
96.78
96.78
96.78
96.78
80.04
74.19
64.51
61.29

51,01

R

(=32
Percent

ageo

100
96.87
96.87
96.87
96.87
96.87
81.25

71.87

Svrs

96.67
96.67
96.67
96.67
96.67
83.33
76.67
70.00
60.00
S0.00
40.00
30.00
26T
16.67
16.67

1533

Ovrs
(N=31)
Pereent
ageo
100
100
100
100
100
100
100
87.10
80.64
67.74
6452
5161
48.39
29.03
JE.05
22.58
16.13
16.13
643

63

10vrs
(N-30)

Percent

100
96.67
96.67
96.67
96.67
96.67
90.67

806.67

7

1955
=]
(]

~J
(O8]
)
)

s

(N- 30)

Percent

ace®o
100
100
100
100
| 00

FO0
80.00

J

~1 2
/3.9a

3

60.00
60.00

il

34

Py
US|

]
NS

(95|

3
=

30.00

[§9)

)
]
PR

20.00
[6.67
16.67
16.67
10.00

I
el
(975

| 37_\ rs (N

96.78
96.78
96.78
96.78
96.78
96.78
96.78
96.78
96.78
90.78
96.78
70.00
67.74
61.29
48.39
3548
2580
25.80
1935
1985
1613
12.90
6.45

=
3

)

Percentage®o

WISC-1V
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lable-16
T'he percentage of correct responses of the participants in Comprehension
subtest items

r 7\: o W'\' 8y ‘)_\1_'5 10ves Tlves —M-IZ_\ljs

(N=313 (N=32) (N=30) (N=31) (N=30) (N=30) (N=31)

[ *Ori  **Re Percent Percent  Percent Percent  Percent Pereent Percentag
' vinal  vised age %o age o age %% age % age % age Yo ¢ Yo (
| | 96.77 96.87 100 100 100 100 100
! 2 2 96.77 96.87 96.66 100 96.66 100 96.77
3 5 96.77 96.87 96.66 100 96.66 100 96.77
‘ | 4 93.54 93.73 96.66 100 90.006 100 96.77
; 3 3 90.32 90.62 93.33 100 96.60 100 96.77
6 7 87.09  90.62  90.00 9677 96.66 100 96.77
‘ 7 10 80.64 81.25 80.66 96.77 96.66 100 96.77
| 8 9 0431 7500 8000 9032 93.33 100 96.77
9 8 58.06 62.50 66.66 70.96 80).00 83.33 83.87
10 6 3225 37.50 40.00 41.93 50.00 53.33 04.51
11 12 [6.12 2805 40.00 41.93 50.00 50.00 38.06 |
2 I L e b 9.537 16.60 22.58 833,33 33.33 38.70 h
13 16 5.1 16.66 19.35 20.00 33.33 3548
14 13 6.66 1612 16.66 2333 25.80 ‘
k5 |4 9.67 10.00 16.66 16.12 “
16 17 3.23 333 10.00 12.90 (:
|17 I8 3.23 133 6.60 6,45
| 18 19 333 S
| 19 20 3 32 ;
00 21 ~ 322 |
2 15 2 |
| E— I S S J

S — |
*QOriginal serial of the subtest items **Revised serial of the subtest items

a3
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Table-17

The percentage of correct responses of the participants in Picture
Completion subtest items

WISC-TV

ovrs s S)E Oy 10vrs I 1vrs 1231
(N=31) (N-32)  (N=30) (N=31) (N=30) (N=30) (N=31)
*Ori **Re  Percent  Percent  Percent  Percent  Percent  Percent  Percent
ginal  vised  ageo agee age®o age®o agelo age®o ageo
I | 100 100 100 100 100 t00 100
2 i 100 100 100 100 100 100 100
9052 96.87 96.60 100 96.66 100 100
4 4 §0.63 96.87 96.66 100 96.006 100 96.77
3 3 64.52 68.75 96.66 100 96.66 100 96.77
o 6 38.06 59.57 96.66 100 96.66 100 96.77
7 7 48.39 3625 90.00 100 96.66 100 96.77
8 9 38.71 46.87 56.06 100 96.66 100 96.77
9 11 2903 37.50 50.00 61.29 FR-33 93353 96.77
10 12 2903 3].25 +40.00 58.06 60.00 80.00 96.77
I 17 22,58 28.12 36.00 S4.83 60.00 73.33 96.77
[ I3 16.13 25.00 33.33 48.38 53.33 66.06 83.87
& 14 9.68 25.00 50.00 32.28 40.00 66.66 70.96
4 15 6.43 [5.62 2533 29.03 30.00 60.00 70.96
13 8 de22 12.50 20.00 2258 26.66 36.66 70.96
16 10 23 9.37 16.66 19.35 26.66 30.00 64.51
|7 6 LY 6.23 6.60 9.67 16.66 43.33 6451
18 20 5012 6.06 6.45 16.66 40.00 38.06
19 2 3.12 6.66 6.43 13.33 33.33 48.38
20 19 3.33 6.43 10.00 26.60 48.38
2] 18 6.45 6.66 16.66 45.16
22 6.43 6.66 10.00 38.70
25 L ). 6.66 10.00 32N
24 2 i 6.06 10.00 16.12
1 23 2% e 0.60 6.66 16512
206 25 e 6.66 6.66 1612
27 &g AL 6.66 6.00 1612
2N 28 333 6.66 1612
2 gL 3.33 6.60 12.90
30 R .30 6.60 12.90
31 3l 6.60 9.67
52 3.33 9.67
) 3% R 9.67
34 3 6.45
36 36 22
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I'he percentage of correct responses of the participants in Information
subtest items

|
*Ori

ginal

h

8]

%R

vised

6

9

20
24

26

63T
(N=51)
Percent
age "o

100

100
96.77
96.77
90.32
83.87
70.90
58.86
3.6l
48.38
41.93
3225
16,12

k).(1'7

Percent
age Yo
100
1 OO
96.86
96.86

90.62

*QOriginal serial of the subtest items

By

(N 30

Percent

age %
100
100
96.606
96.66
96.66
93 33
86.006
£3 33
7333
006.66
36.66
30.00
26.66
20.00
10.00

0.006

S A
Sisaiey

Ors

)y (N3

Q

dge Yo

100
100
100
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8§3.87
74.19
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31.61
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[16.12
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[Ovrs
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9.67
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#¥Revised serial of the subtest items



Table-19

Dhaka University Institutional Repository

The percentage of correct responses of the participants in Arithmetic
subtest items

| i
ginal
|

)

** Re
vised

S

S (‘

28

29

Percent

age

96

96.7

96.

96.7
96.7

96.

96.

834
0.
48

a
0

27
77

T7

(N=32)

Percent

age Yo
96.87
96.87
96.87
96.87
96.87

96.87

*Original serial of the subtest items

Svrs

(N -30)

Percent

age Yo

100
96.66
96.60
96.60
96.606
96.60

96.60

29

933
9333
60.00
S0.00

-
&

16.66
13.33
10.00
0.66

6.06

(N

O\ s

Percernt

age %o

100

12.90
12.90

9.6~

51)

1Oy IS
(N 30)
Percent
age %o

[ 00

96.66
96.66
96.66
96.66
96.60
96.66
96.606
96.66
96.60

60.00

20.00
20.00
16.66

13.33

P]

3.5

10.00

6.66

(N

I}\['\

Percent

—
Y

)

66.60
46.66
16.06

26.66
26.06
20.00
20.00
16.66

16.66

10.00

10.00

50)

12378

(N=31)
Percen
tage %o
100
100
96.77
96.77
()().'77
96.77

96.77

-~
1

96.
96.77
96.77
9(3.7—'
96.77
96.77
64.51
38.06
3161
48 .38
4516
43.16

38.70

*Revised serial of the subtest items
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The percentage of correct responses of the participants in Word
Reasoning subtest items

*Ori
| ainal

**Revi

sed
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ovrs
(N 31
Percent
age %o
96.77
V6.77

9354

93.54
70.96
64.31
5483

1316

25.80
1 1:2
12.90

645

Tars
(N 32)
Percent

age %

96.87
96.87
93.75

9375

93.75

*Original serial of the subtest items

8vrs
(N

Percent

0

age Vo
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3.2. Reliability

The reliability of fifteen subtests of Wechsler Intelligence Scale for
Children-torth edition (WISC-1V) was calculated by the following
method.

I. Internal consisteney reliability .

(@)

. Test-retest reliability .

3.2.1. Internal Consistency Reliability

[0 see the internal consistency of the 12 subtests of WISC-1V split-half
method was applied and Spearman-Brown formula was computed. Split-
half method can not be used for three subtests because these three
subtests are speed tests which have only one total score i.e.. no score has
been assigned per item. Theretore. the split-half coefTicient cannot be
applied to determine reliability of speed test. The result of correlation
coefficient is presented in table-21.

Table-21

Internal consistency reliability of the twelve subtests of WISC-1V

Subtests Correlation

coefficient
Block Design 0.769*
Similarities 0.924%*
Digit Span 0.856%*
Picture Concepts 0.829*
Vocabular 0.938*
Letter-Number Sequence 0.934%*
Matrix Reasoning ().883%*
Comprechension 0.905%*
Picture Completion 0.912*
Information (G 29%
- Arithmetic 0.931%
Word Reasoning 0.801*

*p <0.01
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As seen in table-21. the correlation coeflicient for all twelv e subtests
were very high which indicates strong internal consistency among the

items of the subtests.

3.2.2. Test-retest reliability

The test-retest reliability correlation co-efficient of full scale score of
WISC-IV is r = 0.99 which is significant at the 0.01 level. Test-retest
reliability of fiftcen subtests are given in table-22 and Mean and SD of
first and second administration are given in table-23 (Pp.72).

l'able-22
Reliability coefticients of fifteen subtests of WISC-I1V obtained by test-
retest method

Subtests Correlation

co-efficient
Block Design 0.97%
Similarities 0.98*
Digit Span 0.98*
Picture Concepts 0.98*
Coding 0.98*
Vocabulary 0.97*
Letter-Number Sequence 0.98*
Matrix Reasoning 0.98*
Comprehension 0.84%
Symbol Scarch (0.89*
Picture Completion 0.96%*
t Cancellation 0.98*
Information 0.97*
Arithmetic 0.98*
| Word Reasoning 0.97*

'p <0.01
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Table-23
Mean and SD of tirst and second administration of the tifteen subtests of
WISC-1V

Ist 7 2nd

Administration Administration

Subtests Mean SD Mean SD

Block Design 8.17 2.38 821 3.23
Similarities 8.16 2.35 8.27 2.41

Digit Span 8.70 2.77 8.76 2.72

Picture Concepts 9.47 2.55 9.58 2.52
Coding 842 2.55 8.57 2.46
Vocabulary 9.15 2.47 8.30 253

| Letter-Number Sequence 8.60 2.48 8.68 2.46
* Matrix Reasoning 9.21] 2.63 9.28 2.66
| Comprehension 8.28 2.69 8.33 2.70
’ Symbol Search §.68 2.67 8.52 2,52
Picture Completion 8.89 2.27 8.89 2.33
Cancellation 8.71 2.47 8.79 2.49
Information 8.49 2.41 8.61 2.42
Arithmetic 8.71 2.66 8.75 2.65

Word Reasoning 8.18 2.42 8.28 2.43

3.3. Validity
In order to determine the validity of WISC-IV two methods were used.
I. Concurrent validity

2. Contrast group validity

3.3.1 Concurrent Validity

In order to determine the validity of WISC-IV concurrent validity method
was used. For concurrent validity the external measure was WISC-R,
These two tests were administered in counterbalanced order. with a

testing interval of five to seven davs. To see the correlation between
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WISC-IV and WISC-R Pearson’s Product Moment correlation co-
efficient formula was applied and Mean and SD of two tests were
calculated. The obtained results presented in table-24.

l'able-24

Mean. SD and Correlation Co-efficient between WISC-1V and WISC-R

Scales N Mean SD r
WISC-1V 170 92.9] 11.54
0.97*
WISC-R 170 89.58 11.09
“p<0.01

From table-24. it is found that correlation co-efficient between WISC-1V
and WISC-R is significant at the 0.01 level which indicates that WISC-1V

has concurrent validity.

3.3.2. Contrast Group Validity

T'he validity of the test was also measured by contrast group method. The
two contrast groups were Normal and Mentally Retarded children. t test
was applied to see whether there is any significant difference between the
total scores obtained by two groups. The mean. standard deviation. and t

values of two groups are presented in table-23 (Pp.74).

~d
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Table-25

Mean SD and t values of normal and mentally retarded participants

I WISC-1V Groups N df  Mean  SD (
~ Normal | 1 7
- Core subtests 30 96.16 | 8.39
—— I i SO il ) L ) - . 8 Y474
score Mentally 38 | 16.242
Retarded 30 52.76 | 11.98
Fup_pl&ﬁcmf' Normal :
| subtests 30 96.26 = 8.16
| scorewith — 38—+ 16.344*
five Core Mentally
I Retarded 30 §3.13 | 1192
~*p-0001

[nspection of above data in table-25 indicates statistically significant

differences between the mean of the normal (X-96.16) and mentally
retarded (X -52.76) children in Core subtest score. And there is also
significant differences between the mean of the normal (x=96.26) and

mentally retarded (X=53.13) children in Supplement subtest score.

74

WISC-IV



Dhaka University Institutional Repository

Chapter-4

Discussion



Dhaka University Institutional Repository

Discussion

WISC-1V

[he purpose ot the present study was to determine the reliability and validity

of Wechsler Intelligence Scale for Children- fourth edition in the context of

Bangladesh. The fifteen subtests of the scale are:

eBlock Design
eSimilarities

eDigit Span
ePicture Concepts
eCoding
eVocabulary

o[ etter-Number Sequence
eMatrix Reasoning
eComprehension
eSymbol Scarch
ePicture Completion
e(Cancellation
e[nformation

e Arithmetic

eWord Reasoning

[he Study has gone through the phases of translation and back translation of

the scale and item analysis, determining reliability and validity of the scale.
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4.1 Translation

For the purpose of using the 1Q test Wechsler Intelligence Scale for
Children- fourth edition (WISC-1V) in Bangladesh, at first it was necessary
to translate the verbal subtests of the scale in Bangla. With this view, all the
items of the verbal subtests were translated into Bangla by the present
researcher and were checked by three judges (senior teachers of Department
of Psychology and Department of English). According to their suggestions
with the judgment of the supervisor of the present research., some

moditications were made.

Then the translated Bangla version of the verbal items of the scale was given
to two experts, who were good at both English and Bangla language. for
back translation. Atter assessing the retranslated English items synthesis was
made between the Bangla and English translation of the verbal items. In the
process of synthesis some changes or modifications were incorporated and
after a pilot study as well as consultation with the supervisor some changes
were also made 10 some of the performance items. The pictures which were
seemed to be culturally biased or unfamiliar to children in Bangladesh were

also changed.

As the participants could understand and recall English numbers and letters
some verbal items (Digit Span and 1 etter-Number Sequence subtests items)
were not translated. In Bangladesh. children go to school from six years and
some go to preschool even at an early age and so they become acquainted
with English letters, digits and words and tor this reason the children

participates in the present research were familiar with these subtests items.
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In WISC-1V scale there are some performance items besides verbal items
where pictorial materials were used. Some of these pictures are not familiar
to the children ot Bangladesh. T'herefore, those pictures were replaced by
similar pictures (keeping the theme intact) but are familiar to Bangladeshi
children. In the Picture Concepts subtest there was a picture of cherry fruit in
picture number 4 of item number 2. But the children of Bangladesh are not
tamiliar with cherry fruit so the picture of blackberry was used in place of
cherry truit. In item number & picture number 5 was a picture of sail boat.
But the picture was not like the sail boat of Bangladesh. So the picture was
placed by the picture of sail boat ot Bangladesh. In item number 13 two
pictures were changed. One is picture number 3 a bathtub which is more or
less familiar to urban children but unfamiliar to rural children. So the picture
of bathtub was replaced by a picture of basin. which is common to both
urban and rural children. In picture number 5 there was a picture of water
hvdrant which is not familiar to the children of our country. That item was
more related to the concept of source ot water and keeping the concept in
mind the picture was replaced by the picture of a tube well. In item number
21 the children should be find the similarity among the three pictures which
could float in water. Among those in picture number 7 there was a picture of
a ball which is to be plaved in water and that ball is not familiar to the
children of Banglsdesh. Cricket ball or football is familiar to Bangladeshi
children. IFor this reason the picture of paper boat was used instead of the
picture of ball which could float in water and children can play with it. It 1s
to be mentioned that once a target picture was changed in a particular item 1t

was also changed it it appears in other items and even it is not a target item.

=
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Such as in picture number 4 of item number 22 the picture of cherry fruit

was changed mto the picture of blackberry.

[n the subtest of Picture Completion some pictures were also changed. In
item number 6 there was a picture of Negro girl which was changed into the
Bangali girl. In item number 9 colour of hair of a western man was changed
and so done in item number 20. 24 and 33.1n item number 21 the picture of a
girl was changed into a picture of a boy because the dress is like the dress of
a boy usually worn by the boyvs of Bangladesh and here dress is more
important than the sex of the child. In item number 26 the picture of bathtub
was changed into the picture of basin. Because both things have a hole and
tube to pass water. In item number 32 the picture of the western woman was
changed into the Bangali woman with Bangali dress. In item number 35 the
picture of a woman and her dress was changed into a picture of'a man who is
surfing on the water because the dress is like the dress ot a boy usually worn
by the boys ot Bangladesh. In item number 36 there was a picture of a house
which is not like the house of Bangladesh. It has chimney and six windows
which is not common to Bangladeshi children and this reason the picture of
that house was changed and the chimney was deleted. In item number 37 the

dress of the woman of a Chinese tamily was changed.

4.2 Item Analysis

For item analysis the WISC-1V was administered on a total number of 215
participants. Their age range was six to twelve vears. Participants were
selected by incidental method from ditterent schools of Dhaka City. For

item analysis percentage of correct responses of each item of the 12 subtests
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was computed. Based on the results of percentage the verbal items were
rearranged according to the descending order and difficulty level. Other

three subtests were speed test so these subtests cannot be changed.

After item analysis items of Block Design subtest the items were rearranged
according to the descending order of the percentage. In this regard item
number 7 were placed into 6th order and item number 6 was placed into 7th
order. Again item number 9 was placed into 8th order and item number 8
was placed into 9th order. Other items retained the same order. In case of
Similarities subtest item number 7 was placed into 6th order and item
number 6 was placed into number 7th order. In this way item number 9 was
placed into 8th order and item number 12 was placed into 9th order. Then
item number!10 to 19 were placed into 13, 14, 11, 15,8, 17.18.19.10 and16th
order respectively. [tem number 20 to2 3 were retained the same order. In
case of Digit Span rearrangement was not necessary because the percentage
of correct responses to all of the items were same as the responses to the
original items. In the subtest of Picture Concepts subtest item number 8 was
placed into 7th order. Then item number 9, 7, 1'1, and 10 were placed from
8th to 11th order respectively. Items number 12 to 15 retained the same
order. [tem number 18 was placed into 16th order. Items number 21 and 20
shifted to the place of items 17 and 18 respectively. Item number 19 was
remained in the original order. Item number 17 and 24 secured the place of
21 and 21. [tem number 25 was placed into 24. [tem number 26, 27, 28 were
replaced to 25th, 26th and 27th order respectively. [tem number 16 was
replaced into 28th order. In Vocabulary subtest item number 1 to 10 were
retained the previous order. Item numberl | was placed into 12 order. Item
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number 13,35, 19. 18, 16, 15.21.26.30.29, 32, 14,22, 20.24,11.27.19,
31.33, 34, 30. 25 and 28 were rearranged on placed of items number 12 to
36 respectively. [n Letter-Number Sequencing subtest in item number | trial
number 3and in item number 2 trial number 2 were meant for assessing the
observation power of children. That's why though the percentage of the
correct responses to these items was low than the percentage of correct
responses of next items, the order of these items was not changed. In other
itlems percentage of correct responses same as the responses 1o the original
items that’s why in this subtest rearrangement was not necessary. In the
Matrix Reasoning subtest item number | to 6 retained the same order. ltem
number 9 and 7exchanged their order. Such exchange took place between
item number 10 and 11 and between 14 and 13. Item number 16. 15. 18. 19,
17,22, 20 and 21 were placed from 15 to 22 orders respectively. Items
number 23 to 35 retained original order. In Comprehension subtest’s items
number 1 and 2 retained the original order and item number 4, 3, 3, 7. 10. 9,
8,0, 12. 11,16, 13, 14, 17, 18.19,20. 21, and |5 were rearranged on place
of item number respectively. At Picture Completion subtest item number |
to 7 retained the original order. Item number 9, 11, 12, 17,13, 14, 15, 8, 10,
16,20, 21, 19, 18,23, 22 and 21 were rearranged on place of item number 8
to 23respectively. Item number 24 t038 retained the original order. In
[Information subtest item number 6, 7,9, 11, 12, 5,10, 18,22, 19, 13, 8, 14,
17,20,24,26.21.25. 15, 16 were rearranged serially from number 3 to 25.
Other items were retained the previous order. In Arithmetic subtest item
number 9and 8 exchanged the order. Item number 12,11, 14, 13, 17, 18, 15,

16 and 23 were rearranged on place of item number 11 to19 respectively.
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[tem number 19, 21, 22,25, 24 were rearranged on place of item number
21to 25respectively. Other items retained the previous order. In Word
Reasoning subtest item number 2 was replaced into the 3rd order and item
number 3was replaced into 2nd order. Item number 7. 6 and 10 were
rearranged on place of 6.7 and 8th order respectively. [tem number 12, 3. 8
and 9 were rearranged in 10th to13th order. Item number 18, 13, 19, 20. 23,
and 24 were rearranged on place of item number 15to 2 lrespectively. Item
analysis showed that there was not a single item which had all incorrect
answer. There were some items which had very few correct responses but
they were retained. It was thought that intelligence test is a tool which
should be able to identify mentally retarded and normally intelligent children
as well as highly intellectual or gifted children. For this reason although the

percentage of some items was very low those items were not excluded.

4.3 Reliability
Reliability of the scale was measured by applyving the internal consistency

technique and test retest method.

4.3.1 Internal Consistency

To see the internal consistency reliability the final form of WISC-1V was
administered on 320 participants selected from different district covering all
the division of Bangladesh. T'he obtained data was analyzed by split-half
method and was computed by Spearman-Brown formula. The correlation co-
efficient was found to be 0.709 tor Block Design subtest. 0.924 for
Similarities, 0.856 tor Digit Span, 0.829 for Picture Concepts. 0.958 for
Vocabulary, 0.934 Letter-Number Sequence. 0.883 tor Matrix Reasoning,
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0.905 for Comprehension, 0.912 Picture Completion. 0.929 for Information,
0.931 for Arithmetic and 0.801 for Word Reasoning subtests. These findings
suggest that the items within the subtests are quite consistent and it showed

reasonably high indices of inter item consistency.

4.3.2 Test-Retest reliability

In case of test-retest method. the test was administered twice on 212 children
at an interval of fifteen days. The time interval is an important ftactor so that
beside the immediate memory etfects, practice effects and carry over etfects
could be minimized; otherwise these effects may be confounded with the
actual tests scores, making the reliability coetticient too high. The raw
scores of the subtests of two testing were converted into scaled scores and
for Full Scale Intelligent Quotient the scale scores were converted into
Composite score and then it was converted into Full Scale Intelligent
Quotient. T'he values were then correlated using Pearson’s Product Moment
Correlation formula. The reliability co-efticient of Full Scale Intelligent
Quotient was 0.99. 0.97 tor Block Design, 0.98 for Similarities. 0.98 for
Digit Span, 0.98 for Picture Concepts. 0. 98 tor Coding. 0.97 for
Vocabulary, 0.98 Letter-Number-Sequences, 0.98 Matrix Reasoning, 0.84
Comprehension, 0.89 Symbol Search. 0.96 Picture Completion, 0.98
Cancellation, 0.97 Information, 0.98 Arithmetic and 0.97 tor Word
Reasoning subtest. All test-retests correlation co-efficient were significant at
0.01 level. These results suggest that the WISC-1V has adequate test-retest

reliability for use as an 1Q test for using in Bangladesh.
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1.4 Validity
I'he validity of the scale was determined by two methods i.e. Concurrent

validity and Contrast group validity.

4.4.1 Concurrent Validity

Concurrent Validity was determined by a criterion measure that is. WISC-R.
I'his was adapted in Bangla for use in Dhaka city. For these purpose 170
participants were selected from different districts of Bangladesh. Mean and
SD of WISC-1V was 92.91 and 11.54 and Mean and SD of WISC-R was
89.58 and 11.09. To see the correlation co-efficient between these two tests
Pearson’s Product Moment correlation co-efficient formula was applied. The
result indicated a reasonably high correlation between two tests, it was 0.97
and it was significant at the 0.01 level. So it indicates that the WISC-1V has
concurrent validity. But this correlation coefticient was computed only for
the ten core subtests because Bangla adapted form of WISC-R has ten
subtests. It has no supplement subtests. For this reason the supplement

subtests of WISC-1V can not be validated by Concurrent Validity.

4.4.2 Contrast Group Validity

Contrast group validity was also used to determine the validity of the scale.
[he test scores obtained by a group of normal children were validated
against a contrasted group of mentally retarded children. Sixty normal and
mentally retarded children were matched by demographic variables like age,
sex etc. Their age range was six to twelve years. Wechsler Intelligence Scale
for Children — fourth edition (WISC-1V) adapted version was administered

on these normal children and again administered on the mentally retarded

N
)



WISC-IV

Dhaka University Institutional Repository

children. On the basis of their test score™t” test was computed and the result

indicated that the test has contrast group validity.

In the present study the subtests of Wechsler Intelligence Scale for Children-
fourth edition (WISC-1V) were validated against a criterion measure and
result showed fairly high correlation. It is also validated by contrast group
validity and the result indicates significant difference between the contrast
two groups. I'he reliability co-efficient was relatively high for the test-retest
reliability. To see the internal consistency of each subtest’s split-halt method
was used which showed high correlation for all subtests. Thus the results of
present study indicated that the Wechsler Intelligence Scale for Children-
fourth edition (WISC-1V) were reasonably valid and reliable for use in
Bangladesh.

[.imitation of the study

e The sample size of the present study was not large enough and it cannot be
selected from all the districts of Bangladesh and this is not representative of

Bangladeshi child population.

e The present study consisted of the item analysis and measurement of
reliability and validity, but without norm for Bangladeshi children the scale

cannot be used for assessment.

eln the present study the age range of the sample was six to twelve years but

fen

in original scale the age ranged from six to sixteen years.
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e ['he validity of the scale has been judged against one criterion measure.
Because in Bangladesh no other criterion measure for the present scale is

available.

Need tor further study

Since the present study consisted of the item analysis and the measurement
ol reliability and validity, further studies are, therefore, needed for the
development of a norm. It must be established on a large, representative

sample covering all parts of Bangladesh.

[he present study adapted the scale for children six to twelve years further
study is needed to adapt the scale for children belonging to thirteen to

sixteen years.

Conclusion

The present adapted Bangla version of Wechsler Intelligence Scale for
Children-fourth edition would definitely fulfill the future requirements of
‘Intelligence Testing” in the country especially it could be fruitfully utilized
in research, hospitals and clinics for diagnosis of mentally retarded. learning
disabled and gifted children in Bangladesh. However. the present form
needs to be revised with larger as well as older age groups of children and
with more representative sample of the country. The present adaptation of
Wechsler Intelligence Scale for Children-fourth edition was the beginning,

hopefully of a large scale work in this regard in future.
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