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ABSTRACT 

The study was aimed at developing and standardizing an indigenous nonverbal 

test of intelligence for the assessment of general intelligence of Pakistani youth. The 

items of the test were developed using figurative material taken from our own cultural 

and folk heritage and were constructed in the framework of English script writing (from 

left to right). The test comprised of five subtests viz. , Series, Matrices, Analogies, Odd 

One Out and Similarities. It was planned in a manner so as to measure various aspects 

of intelligence including abstract reasoning, spatial relations, conceptual ability, 

accuracy of discrimination, eduction of relations and correlates. The effectiveness of the 

items was judged through item analysis by administering the test to a sample of 200 

subjects of grade 12. In evaluating the items, three major aspects; internal consistency, 

discrimination index and level of difficulty were considered. Only those items were 

retained that were internally consistent (p < .001). Items having discrimination index 

less than. 3 and level of difficulty below . 3 and above . 7 were discarded. The .final draft 

of the test comprised 90 items; the first three subtests consist of 20 items each and the 

last two 15 items each. In the main study, the test was administered to 200 subjects; 100 

urban and 100 rural. Three methods were used to establish reliability of the test viz., 

KR-20, split half and test-retest. The estimated indices of reliability were, .89, .85 and 

.90 respectively. To determine validity of indigenous nonverbal test of intelligence, 

different validity criteria were used including grade/age differentiation, correlation of 

the test with other measures of general ability (construct validity) and marks in HSSC 

examination (criterion-related validity). Significant differences in the mean scores of 

three grade/age groups on the subtests and the full test, except similarities subtest, were 

found. To determine the construct validity of the test, factor analysis and the convergent 

and discriminant validation approaches were adopted. To find out convergent vahdity, 

the test was correlated with Intelligence Test Bat/elY (ITB) and adapted version of 

Raven's Standard Progressive Matrices (RSPM). The results demonstrate sign(ficant 

correlations between all these tests (p < .001). The discriminant validity was 

determined by correlating the test with Individual Obsticles Test, which was 

insign!ficant. Criterion-related vahdity of the test is also high ( 74: p < .001). No 

sign(ficant d(fferences emerged between urban and rural groups. Similarly, medium of 
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instruction (English/ Urdu) does not seem to influence the test scores. Nevertheless. 

sign[ficant d[fferences were found between Science and Arts groups. Three types of 

norms viz .. Percentiles. T scores and the Deviation IQ were developed by administering 

the test on a sample of 1 000 su~jects representative of Pakistani youth. 
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INTRODUCTION 



Chapter-I 

INTRODUCTION 

The measurement of intelligence represents one of the most widespread 

applications of psychology in every day life (Wigdor & Gamer, 1982). Intelligence or 

IQ testing has been an area of immense interest of psychologists for the last nearly one 

hundred years. Intelligence tests range from those that tap the general mental abi lity or 

general intelligence to those that tap specific abilities such as spatial visualization. 

Intelligence is measured in a wide variety of applied contexts, often where the results 

and decisions are of prime significance for individuals, as in selection for jobs or 

educational courses (Kline, 1991). 

Prior to World War II, schools and colleges were the largest users of intelligence 

tests. During and after World War II, numerous intelligence tests were developed and 

administered for personnel selection in all branches of military services. The Armed Forces, 

Public Service Commissions and educational institutions must now be regarded as the 

major users of intelligence tests. 

Historical Perspective 

The attempt to measure human intelligence has entailed continuous, long term, 

intensive efforts than any other project in psychological measurement. In the study of 

intelligence, philosophical curiosity interacts with practical demands. For centuries men 

have remained puzzled over the enormous differences in sheer intellectual capacity that 

separate Socrates from an ordinary citizen, an idiot from a normal chi ld. During twentieth 



century, psychologists demonstrated a strong concern to investigate if such differences are 

innate or acquired, whether biological or educational factors are more influential in 

producing them. Eventually, because of the practical needs of civilized society, it became 

more and more imperative to find some way to evaluate the intelligence of individuals as 

accurately as possible. The arrival of universal education brought all sort of children, 

talented, average and even mentally retarded into the schools. Some appeared to be 

incapable of mastering the curriculum that had been planned for them. Others raced 

through it and busied themselves with scientific experiments and philosophical 

speculations long before they reached physical maturity. Clearly, teacher needed to be 

able to distinguish between different mental capacities in order to educate children 

accordingly. Similar problems arose in military organizations and industries regarding 

personnel selection. 

The fact that people differ in abiliti s, personality, and behavior and that these 

differences can be assessed in some way has probably been recognized since the dawn of 

recorded history. Plato and Aristotle wrote about individual differences, but the 

Mandarins of ancient China preempted even them. As early as 2200 B.C., a civil-service 

system was instituted by the Chinese emperor to determine if his officials were fit to 

perform their governmental duties. Later Chinese emperors continued this system, 

according to which officials were examined every three years. Many centuries later, 

British and French officials in the 1900s patterned their civil-service examination 

procedures after the ancient Chinese system (DuBois, 1970; Thorndike, 1990). 

Interest in individual differences, at least from a scientific point of view, was almost 

nonexistent in Europe during the Middle Ages. In the social structure of medieval 

European society, the class into which slhe was born, providing little freedom for personal 

expression or development, dictated a person's activities. By the sixteenth century, 
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however, European society had become more capitalistic and less doctrinaire; the idea 

was growing that people are unique and are responsible for asserting their natural gifts 

and improving their situations. Thus, the Renaissance can be viewed not only as a period 

during which interest in learning was reawakened but also as a rebirth of individualism. 

The spirit of individualism, which flourished with the political and economic stimulation 

provided by capitalism and democracy, found expression in art, science, and government. 

It was not until the nineteenth century, however, that the scientific study of individual 

differences actually got underway. 

Early in the nineteenth century, scientists generally viewed individual differences in 

sensorimotor and mental abilities as more of a nuisance than anything else. Before the 

prevention of precise, automatic equipment for measuring and recording physical events, 

the accuracy of scientific measurements of time, distance, and other physical variables 

depended to a large extent on the perceptual abilities of human observers, who were 

usually highly trained and very careful in making such measurements. However, despite 

such precautions the measurements made by different people and by the same person on 

different occasions were varied. Since the search for general laws of nature is difficult 

when measurements are unreliable, physical scientists directed their attention to the 

construction of instruments that would be more consistent and precise than unaided 

human observations. 

Stimulated by the writings of Darwin on the origin of species and by the emergence 

of scientific psychology, interest in the study of individual differences grew during the 

latter half of the nineteenth century. Darwin was an English man, but scientific 

psychology was actually inaugurated in Germany during the last quarter of the nineteenth 

century. It was during that time that Ebbinghaus, Wundt and other German experimental 

psychologists demonstrated that psychological phenomena could be expressed in 
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quantitative and rational ternlS. Occurrences in France and United States were also 

important to psychological testing. The research of French psychiatrists and psychologists 

on mental disorders influenced the development of clinical assessment techniques and 

tests, and the increased attention given to written examinations in American schools 

resulted in the development of standardized achievement tests and scales. As is true of the 

history of any field, many people in several countries played significant roles in the 

pioneer phase of mental measurement. Especially important during the late 1800s were 

Galton, 1. M. Cattell, and Binet. Galton became interested in the hereditary basis of 

intelligence and in techniques for measuring abilities. A particular concern of his was the 

inheritance of genius. He also devised a number of simple sensorimotor tests to measure 

individual differences like tests of reaction time, discrimination, insight, memory, 

judgement of length, and so on. Using his simple tests, Galton collected measurements on 

over 9,000 people ranging in age from 5 to 80. Among his many methodological 

contributions was the technique of correlations, which has continued to be a popular 

procedure for analyzing test scores. 

1. M. Cattell, was an American who, on returning from Germany after taking his 

Ph.D. in psychology under Wundt, stopped over in England and became acquainted with 

Galton' s methods and tests while serving as his assistant. Later, at the University of 

Pennsyllvania, Cattell tried relating scores on these simple mental tests of reaction time 

and sensory discrimination to school marks. The correlations, however, were very low, 

and it remained for the Frenchman Binet to construct the first mental test that proved to be 

an effective predictor of scholastic achievement. 

The psychologist, Binet and his physician-associate, Theodore Simon were given 

task in 1904 to develop a method for identifying children who could not profit sufficiently 

from instructions in regular school classes. For this purpose Binet and Simon constructed 
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an individually administered test consisting of 30 problems alTanged in order of ascending 

difficulty. The problems on this first workable intelligence test, which was published in 

1905, emphasized the ability to judge, understand, and reason. A revision of the test, 

containing a large number of subtests grouped at age levels from 3 to 13 years, was 

published in 1908. It was the 1908 revision of the Binet-Simon Intelligence Scale that 

introduced the concept of mental age as a way of expressing an examinee's score on the 

test. A further revision of the Binet-Simon scale, published in 1911 after Binet's death, 

extended the test to the adult level. Several revisions followed, but it was the 1916 

revision by Tennan in the fonn we still know as the Stanford-Binet Test. 

There were many other pioneers in mental testing: Speannan, Wechsler, Cattell and 

Thorndike, to name a few. The work of Arthur Otis on paper-and-pencil intelligence tests 

led directly to the construction of two group tests that came to be known as the Anny 

Alpha and the Anny Beta devised by a committee of psychologists during World War 1. 

These two tests, the Anny Alpha for literates and the Anny Beta for illiterates, were 

administered to large groups and were used to measure the mental abilities of thousands 

of American soldiers during and after the war. Hundreds of psychologists and graduate 

students in psychology were recruited to administer the tests. The application of these 

group tests of intelligence far outran their technical improvements. Due to indiscriminate 

use, the tests failed to meet the unwarranted expectations and thereby generated 

skepticism. Consequently the intelligence tests had been under lot of criticism in 

American psychology thereafter. 

Wechsler developed his tests in response to many of the criticism on the Binet tests. 

In 1939, he introduced Wechsler-Bellevue Intelligence Scale followed by revision in 1955 

known as Wechsler Adult Intelligence Scale (WAIS) and then WAIS-R (1981) being the 
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first reliable test sti ll much in use. Since that time there have been many intelligence tests 

produced, some specifically aimed at reducing cultural and background effects. 

The Concept of Intelligence 

The concept of intelligence is as old as the history of mankind. Individual 

differences in ability that do not stem directly from differences in sensory and motor 

functions have been noticed by virtually all humans at all times and places. There are 

variations in the use of nomenclature for intelligence from time to time. The earliest 

known literature makes use of some concepts of intelligence and recognizes individual 

differences in intelligence. As Jensen (1980) has pointed out, the concept of intelligence 

can be found in the great texts of the Hindus and the Ancient Greeks. This is hardly 

surprising since in almost every activity we can see things being done intelligently or 

otherwise. Greek Philosophers, Plato and Aristotle drew a distinction between the 

cognitive aspects of human nature (those concerned with thinking, problem solving. 

mediating, reasoning, reflecting and so on) and the honnic aspects of human behaviour 

(those concerned with emotions, feelings, passions and the will). Finally, Cicero, coined 

the tenn intelligence, which is still used to refer to a person's cognitive powers and 

intellectual abilities. 

Having created the concept of intelligence, the Greeks went on to make other 

important contributions. Aristotle contrasted the observed activity or behaviour of a 

person with some hypothetical underlying capacity or ability on which it depended. The 

concept of ability is sometimes called a latent structure concept that accounts for the 

abilities observed. Intelligence seems to be a singular latent structure, which has to be 

deduced from observed behaviour using the rules of scientific experimental procedure. 

6 



The great orator and educator of ancient Rome, Quintillion gave the following 

advice to teachers, which looks much like something one might read about individual 

differences in a modem textbook of educational psychology. 

"It is generally and not without reason, regarded as an excellent quality in a master 

to observe accurately differences of ability in those whom he has undertaken to instruct, 

and to ascertain in what direction the nature of each particularly inclines him; for there is 

a talent an incredible variety, and the forms of mind are not less varied than those of 

bodies" (as cited in Stoddord, 1943). 

Thomas Aquinas defined intelligence as the power to combine and separate i.e., the 

ability to see the similarity among dissimilar things and the dissimilarities among similar 

things, which is a fair characterization of a good many of the items found in present day 

intelligence tests (as cited in Pyle, 1979). 

Throughout the history of psychology, the term intelligence has been used with a 

wide diversity of meanings, not only by the general public, but also by the members of 

different disciplines, such as biology, philosophy, education (Sternberg, 1990) and by 

psychologists who specialize in different areas or identify with different theoretical 

orientations (e.g., Anastasi, 1983d, 1986c; Brody, 1992; Gardner, 1983, 1993; Glazer, 

1993; Lubinski & Benbow, 1995; Messick, 1992; Rowe, 1991 ; Sternberg & Detterman, 

1986). 

An early demonstration of this diversity of meanings was provided in 1921, when 

the editor of the Journal of Educational Psychology invited 17 leading investigators to 

contribute their definitions and concepts of intelligence. A similar survey was undertaken 

65 years later (Sternberg & Detterman, 1986). An examination of these publications is of 

considerable theoretical interest and provides a basis for lively discussion and possibly 

some convergence among conflicting views (as cited in .Anastasi & Urbina, 1997): 
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Various thinkers, researchers and psychologists concerning the basis of difference 

among individuals in the ability to act intelligently have offered various explanations and 

definitions. Some of these definitions as advanced by some of the renowned 

psychologists/educators are as follows: 

1. Binet (1910) defines intelligence as an ability to judge well, to comprehend well and 

to reason well. 

2. Terman (1916) defines it as the capacity to form concepts and to grasp their 

significance. 

3. According to Spearman (1927), general intelligence involves mainly the eduction of 

relations and correlates. 

4. Stodard (1943) calls it the ability to undertake activities that are characterized by: 

difficulty, complexity, abstractness, economy, adaptiveness to goal, social value and 

the emergence of originals, and to maintain such activities under conditions that 

demand a concentration of energy and a resistance to emotional force. 

5. Burt (1954) views intelligence as an innate, general, cognitive ability. 

6. Wechsler (1958) considers intelligence as an aggregate or global capacity of the 

individual to act purposefully, to think rationally and to deal effectively with the 

environment. 

7. Vernon (1960) stresses a simple and non-specific definition, such as 'all round 

thinking capacity' or 'mental efficiency' . 

8. According to Heim (1975), intelligent activity consists in grasping the essentials in a 

situation and responding appropriately to them. 

9. For Piaget (1976), it is adaptation to social and physical environment. 

10. Humphreys (1979) considers intelligence as the entire repertoire of acquired skills, 

knowledge, learning set and generalization tendencies considered intellectual in 

nature that are available at anyone period of time. 
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11. Cronbach (1984) regards it as a style of work. To say that one person is more 

intelligent than another means that he acts more intelligently, most of the time. 

12. Sternberg (1985) asserts that Intelligence is a purposeful and goal-oriented behavior 

consisting of two general skills; the ability to deal with novel tasks and to learn from 

experience. 

13. According to Huffman, M. Vernoy, & J. Vernoy (1994), intelligence refers to the 

cognitive abilities employed in acquiring, remembering, and using knowledge of 

one's culture to solve everyday problems and to readily adapt to and function in 

both changing and stable environments. 

While comparing these definitions, one finds various theorists emphasize different 

aspects of intelligence. Some stress the ability to adapt to the demands of the 

environment; the others believe it is one's ability to learn; some psychologists emphasize 

the measurement of the ability to reason and other cognitive functions, still others the 

development of those functions, and probably the layman would mumble something 

about ' commonsense'. 

Nature of Intelligence 

The following main approaches have been used by the researchers to study the 

nature of intelligence. 

1. Differential or Psychometric approach 

2. Developmental or Piagetian approach 

3. Cognitive or Information processing approach 

4. Neurological approach 
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Differential or Psychometric Approach 

Differential or psychometric approach to the study of intelligence begins with the 

assumption that nature of intelligence can best be investigated by studying the ways in 

which people differ in performance on the tests of intellectual abilities. There is no doubt 

that people vary widely in many ways, such as their abilities to learn and use words, to 

solve arithmetic problems, and to perceive and remember spatial information. But the 

question remains whether intelligence is a global trait or a composite of separate, 

independent abilities. The fact that psychometricians have devised tests that yield single 

intelligence or IQ score does not in itself mean that intelligence is a single general 

characteristic. Some investigators have suggested that certain intellectual abilities are 

completely independent of one another. For example, a person can be excellent at spatial 

reasoning but poor at solving verbal analogies. Even investigators who believe that 

intelligence is a global trait acknowledge that people also have specific intellectual 

abilities and that these abilities are at least somewhat independent. However, there is still 

disagreement between those who believe that the specific abilities are totally independent 

and those who believe that one general factor influence them. 

Spearman (1927) proposed two factors model of intelligence, which he felt could 

explain the pattern of correlation among the groups of intellectual or cognitive tests, he 

analyzed. According to this model, a person's performance on a test of intellectual ability 

or on a cognitive task is determined by two factors: the general factor (g) and specific 

factor (s), which is a factor that is specific to particular test and task. In psychometry, 

general intelligence is equated with this general factor, (g), and is common to all 

intellectual tests, cognitive tasks and other mental activities. 
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Speannan has not been alone in his belief in the explanatory power of a general 

factor. Binet and Tennan demonstrated its existence in their work. There is evidence that 

perfonnance on the Stanford-Binet and similar tests can be explained largely in tenns of 

"g" factor (McNemar, 1942). 

Recent research has also supported two factors model. In a study, Dai et aI. , (1990) 

supported general intelligence factor (g) and the Full Scale IQ. They conducted study on a 

sample of diagnosed brain damaged individuals. Applying factor analysis technique to 

study the structure of intelligence, they identified two main factors: Verbal

Comprehension and Perceptual-Organization. In another study, the results supported two 

factors approach as more infonnative and viable (Piedmont et aI. , 1992). Enns and 

Reddon (1998) have also reported that there is a strong evidence for the general factor 

(i.e., g) and two factors (i.e., verbal and perceptual organization) solutions for the 

structure of intelligence. 

In contrast to Spearman, Thorndike (1924) presented a multi factor model of 

intelligence. According to Thorndike there is really no such factor as "general 

intelligence". Rather, there are many highly specific acts, the number of such depend 

upon how refined classification one might wish to make and is capable of making. 

Thorndike' s is really an "atomistic" theory of mental ability. He adds, however, that 

certain mental activities have so many of their elements in common that it is useful to 

classify these tasks into separate groups to which special names are given e.g., verbal 

meaning, arithmetical reasoning, comprehension, visual perception of relationships, and 

others. Thorndike has also devised a test to measure ability to deal with abstractions. His 

test known as CA VD test, is composed of four parts: Sentence completion (C), 

arithmetical reasoning (A), Vocabulary (V), and following direction (D). 
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Thurstone (1938), one of the most famous names in psychological and educational 

measurement, made many methodological and substantive contributions to the field. He 

proposed a group factor model of intelligence. Applying the method of factor analysis, he 

extracted seven important group factors that he called as primary abilities and labeled 

them as: V(verbal reasoning), N(number facility), R(inductive reasoning), P(perceptual 

speed), S(spatial relations), M(memory) and W(verbal fluency). Most cognitive tests 

represent complex combinations of these factors. Thurstone and his associates constructed 

a series of tests, the Primary Mental Abilities Tests, to serve as relatively pure measure of 

each factor. 

Guilford (1988) in his Structure of Intellect (SI) model, proposed that there are 180 

independent abilities, each characterized by an intersection of one of six mental 

operations (cognition, memory recording, memory retention, divergent thinking, 

convergent thinking and evaluation) on one of five contents (visual, auditory, symbolic, 

semantic and behavioral) to produce one of six products (units, classes, relations, systems, 

transportation and implications). This is a three dimensional model with 6x5x6 

intersecting cells, each representing an independent ability, hence the 180 factors. Later 

versions of the theory proposed even more types of intelligence. Although Guilford and 

Hoefner (1971) claim to have identified 98 of the 180 factors suggested by the model 

(Guilford, 1988), the theoretical and practical implications of Guilford 's model are 

somewhat in doubt (Allinger, 1988; Bachelor, 1989; Ulosevich, Michael, & Bachelor, 

1991). To date, Guilford's model has not greatly affected the intelligence testing. 

Vernon (1965) in his hierarchical model of intelligence presented a general 

cognitive factor (g) at the highest level with two major group factors : the verbal

educational and practical-mechanical-spatial. These major group factors have been further 

broken down into a number of minor group factors like verbal fluency. numerical ability, 
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mechanical knowledge, psychomotor abi lity and spatial ability. The lowest levels of the 

hierarchy are specific factors peculiar to certain tests. Vernon retains the general 

intelligence factor (g) of Spearman while relegating Thurstone's primary mental abilities 

and Guilford's structure of intellect factors to a subordinate status under "g". Integrated 

models of the sort represented by Vernon's hierarchy offer a plausible way of combining 

the various findings and interpretations of factor analytic research into a single theory. 

In a recent study, Arnau and Thompson (2000) have strongly supported Vernon's 

model of intelligence. Using the standardization sample for the W AIS-III (N = 2450), 

they observed supporting evidences for the hierarchical factor structure with a second

order factor of intelligence and four first-order factors of Verbal Comprehension, 

Perceptual Organization, Working Memory and Processing Speed. 

Cattell (1971 , 1987) performed second order factor analysis and found that general 

intelligence (g) is composed of two factors; fluid intelligence (gr) and crystallized 

intelligence (&J Fluid intelligence is defined by relatively culture fair tasks, whereas 

crystallized intelligence is defined by tasks that require people to have learned 

information from their culture; particularly, vocabulary and kinds of information that are 

learned in schools. Cattlell regards fluid ability as being closely related to a person's 

native capacity for intellectual performance. In other words, it represents a potential 

ability to learn and solve problems. In contrast, he regards crystallized ability as what a 

person has accomplished through the use of his or her fluid intelligence, what s/he has 

learned is based on social, cultural and formal school learning. Horn (1978) differs with 

Cattell; he cites evidence suggesting that both factors are learned but are also based on 

heredity. He says that gr is based on casual learning, while gc is based on cultural and 

school type learning. 
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Fluid intelligence reflects the level of intellectual competence associated with casual 

learning processes and is assessed by performance on novel, usually nonverbal tests. 

Crystallized intelligence, on the other hand, reflects intellectual competence associated 

with international learning processes and is assessed by measure of acculturated 

knowledge and skills such as verbal tests. (Cattell, 1971 ; Hom, 1981). 

Cattell found that a person's fluid intelligence as measured by culture fair tests 

reaches its peak in late adolescence or in early adulthood, while crystallized intelligence 

goes on developing throughout adulthood (Hom & Cattell, 1966, 1967; Lerner, 1990; 

Willis & Nesselroade, 1990). 

Testing both fluid and crystallized abilities shows that the two are most highly 

correlated in infancy. As children grow up and influenced by their experiences at home 

and school, so the two abilities diverge (Kline, 1991). 

Gustafsson (1984) proposed second-order factor model in which five first-order 

factors yielded a single second-order factor of general intelligence (g). It claims that fluid 

ability is essentially Spearman's g. In addition to fluid and crystallized intelligence, 

perceptual speed, general fluency and broad visualization are also important. 

Many research studies now support a hierarchical factor structure of intelligence 

that is consistent with Gustafsson's second-order factor model (Carrol, 1993; Cattell & 

Hom, 1978; Gustafsson, 1984; Undheim, 1976, 1978,1981 ; Undheim & Gustafsson, 

1987). In the second-order factor model, five first-order factors including Fluid 

Intelligence, Crystallized Intelligence, General Fluency, Perceptual Speed and Broad 

Visualization yield a single second-order factor of Geneal Intelligence (g). The 

hierarchical nature of second-order factor model is consistent with and reconciles the 

competing theories proposed by Spearman, Thurstone and Cattell. 
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Developmental or Piagetian Approach 

The developmental or Piagetian approach to the concept of intelligence studies the 

ways in which infants learn to perceive, manipulate, and think about the world. The most 

influential proponent of this approach was Jean Piaget. 

Piaget's (1952) theory of intellectual development stands markedly in contrast to 

the psychometric and differential approaches, which are concerned with how people differ 

with the intent to discover underlying factors or to quantify intellectual skills and identify 

individual differences. Piaget's approach is more concerned with qualitative aspects of 

intelligence and with establishing universal pattern such as invariant order of acquisition. 

One of the most significant contributions of Piaget in the development of thinking 

processes of children is the demonstration that the intellect of the child is fundamentally 

different from that of adult (Flavell, 1993). He explained that a baby begins at a 

cognitively "primitive" level and that all subsequent intellectual growth progresses in 

distinct stages motivated by an innate need to know. 

For Piaget, the nature of intelligence is a process of organization and adaptation 

which is forever changing and is not an entity or quantity. He sees intelligence as the way 

individual adapts to the environment and although emphasis is given to experience in 

contributing to development, he argues that this is firmly based biologically in the 

maturational processes that are programmed in the brain. Thus, Piaget thinks that we all 

have the same intellectual path to follow and this path takes us through a progressive 

series of cognitive or mental structures or systems which leads to series of stages of 

development. 
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According to Piaget, a child comes to know and understand his/her environment by 

interacting with, and adapting to it. This process is referred to as equilibrium. Equilibrium 

involves the process of assimilation and accommodation. Assimilation consists of fi ll ing 

new experiences into pre-existing mental structure or Schema. Accommodation is the 

modification of these schemas in the light of experience. Young children assimilate 

whenever they take in or use their environment. The process of accommodation occurs 

whenever the environment reacts. As the child matures, the grasping schema or other 

mental structures and the associated patterns become elaborated and refined in response to 

experience. Assimilation and accommodation take place continuously throughout the life 

whi le equilibrium occurs only during large scale transition. 

Piaget holds that cognitive growth takes place through assimilation and 

accommodation of the external world, in four stages. During the first period, 

Sensorimotor stage (birth to 2 years), children explore the world and develop their 

schemata primarily through their senses and motor activities. One of the most important 

concepts acquired during this stage is object permanence. In the second period, Pre

operational stage (2 to 7 years), children have acquired object permanence and can now 

understand language and other symbolic representation. It is a concrete, egocentric period. 

During the Concrete operational stage (7 toll years), children develop organized systems 

of operations by the process of social interaction, with corresponding reductions in self

centeredness. The final period in Piaget's theory is the Formal operational stage (11 to 15 

years). In this stage children begin to apply their operations to abstract concepts, in 

addition to concrete objects. They become also capable of hypothetical thinking, can use 

logic, verbal reasoning and perform higher-level and more abstract operations. 

According to Piaget, the entire sequence of four periods is completed In late 

adolescence i.e., by the age 16 to 17 years. Intelligence, the ability to solve new problems 
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supposedly declines slowly after age of 15 years. -1 hus, the terminal age of intellectual 

development in Piaget's system is identical to that of Cattell 's fluid intelligence (Aiken, 

1997). 

Although Piaget never described post-adolescence development of cognitive 

behaviour in much detail, several neo-Piagetians have suggested that some adults may 

enter a fifth or later cognitive stage (Arlin,1984; Commons et aI., 1989). These 

researchers suggest that thinking during the formal operation period is primarily a passive 

intellectual exercise, whereas, thinking in later years is active and employs logic to tackle 

problems in the real world. 

Although Piaget's model is thought to be internally consistent and based on logical 

and mathematical lines and has dominated twentieth century child psychology, yet not all 

of his conclusions have been uncritically accepted. Perhaps the major criticism is on his 

stages of development. Research has shown that Piaget may have underestimated young 

children's cognitive development. During the sensory stage, for example, later research 

with more sophisticated equipment has shown that infants develop object permanence 

much earlier than Piaget suggested (Baillargeon, 1991 ; Spelke, 1988). Similarly research 

on the possibility of infant imitation of facial expression also question about Piaget's 

estimate of early infant cognition. Meltzoff and Moore (1989) suggested that newborns 

can imitate such facial movements as tongue protrusion, mouth opening and lip pursing 

(Huffman, Vernoy, & Vernoy, 1994) 

Studies of egocentrism in preoperational children have also found that preschool 

children do show an ability to take another perspective when the testing situation is 

familiar and the research method simplified (Flavell, 1993; Klemchuk, Bond, & Howell, 

1990; Sugarman, 1987). 
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Piaget' s model, like other stage theories, has been criticized for its relative 

inattention to differences in educational and cultural experiences (Berry et ai. , 1992; 

Brislin, 1993; Chance & Fischman, 1987; Cole & Cole, 1989; Flavell, 1985). Formal 

education and specific cultural experiences can significantly affect cognitive 

development. 

Cognitive or Information Processing Approach 

The cognitive or information processmg approach to the study of intelligence 

represents an expansion of cognitive psychology into a field formerly dominated by 

psychometricians. Psychometric approach deals with intelligence primarily in its 

structural aspects while cognitive approach deals with it primarily in its processing 

aspects. The fundamental unit of analysis in most psychometric approaches is factor, 

while the fundamental unit of analysis in most cognitive approaches is the information

processing component. A component is an elementary information process that operates 

on internal representation of objects or symbols (Newell & Simon, 1972; Sternberg, 

1977). The component is a unit of process just as the factor is a unit of structure. 

Cognitive psychologists are more interested in the things people do when they solve the 

tasks. 

According to an information processing perspective, to understand intelligence, one 

must understand the cognitive strategies used by individuals who score high or low on 

this dimension. In other words, intelligence must be defined in terms of basic aspects of 

cognition (Matarazzo, 1992; Naglieri & Das, 1990). 

According to Carroll (1980) performance on mental tests can be understood in terms 

of relatively small number of basic underlying information processing components. 
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Carroll has investigated the major tests used in both psychometric and cognitive research. 

Based on a logical and partly intuitive analysis of the task, Carroll (1981) has identified a 

tentative list of ten types of cognitive components. They are monitoring, attention, 

apprehension, perceptual integration, encoding, comparison, co-representation formation, 

co-representation retrieval, transformation, and response execution. Although Carroll is 

not certain that these processes are all mutually distinct from one another, they seem to be 

different enough to serve as the basis for an information-processing analysis of intelligent 

task performance. 

Brown (1978) has divided process of cognition into two kinds: meta cognitive 

processes, which are executive skills used to control one' s information processing, and 

cognitive processes which are non executive skills used to implement task strategies. In 

Brown's particular version of this process dichotomy, five meta cognitive processes are of 

particular importance. Planning one's next move in executing the strategy, monitoring the 

effectiveness of individual steps in a strategy, testing one's strategy as one performs it, 

revising one' s strategy as the need arises and evaluating one' s strategy in order to 

determine its effectiveness. 

Sternberg (1980) distinguishes three different kinds of information processmg 

components: Meta components, performance components and knowledge-acquisition 

components. Meta components are higher order control processes used for executive 

planning, monitoring and evaluation of one' s performance in a task. Meta components are 

believed to be most important in intelligent functioning. Performance components are 

lower-order processes used in the execution of various strategies for task performance. 

Knowledge-acquisition components are processes involved in learning new information 

and storing it in memory. The three knowledge-acquisition components believed to be 

most important in intelligent functioning are: selective encoding, selective combination 
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and selective companson. These three kinds of components are applied m task 

performance for reaching a solution or other goals. 

Sternberg (1980) has described four ways in which various kinds of components can 

interact with each other. First, direct activation of one kind of component by another. 

Second, indirect activation of one kind of component by another via the mediation of third 

kind of component. Third, direct feedback from one kind of component to another. 

Fourth, indirect feedback from one kind of component to another. In the proposed system 

only meta components can directly activate and receive feedback from each other. Thus 

all control passes directly from the meta components to the system, and all information 

passes directly from the system to the components. The other kinds of components can 

activate each other indirectly, and receive feedback from each other indirectly; in every 

case mediation must be supplied by the meta components. 

Sternberg'S notion of intelligence is extremely wide. It also concerns with the 

aspects of motivation and includes social competence. Nevertheless, Sternberg'S work is 

effective in explaining the nature of intelligence as defined by the tests of intelligence. He 

used analogical reasoning in his componential theory because it is one of the best 

measures of 'g' factor. In his model of analogies, five components: encoding, inference, 

mapping, application and response were identified. Encoding involves translation of 

stimulus into a mental representation. Inference is to find the rule according to which the 

first two figures or patterns (problem part) of the item are related to each other while 

mapping finds the rule that relates the first two figures (problem part) and the third and 

fourth figures (answer part) of the item. Application is applying the inferred relations of 

the first two figures (problem part) to the third and fourth figures (answer part) of the item 

to arrive at the solution. Sternberg (1986) claims that higher scorers on standard tests of 

intelligence are faster at inferring, mapping and applying relation, as well as responding 
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which is a component of different type. Pellegrino (1985) in his study of inductive 

reasoning shows that components are applied in classification and in series completion 

items of intelligence tests. 

Sternberg (1985) basing on findings from information processmg research 

developed what he calls a triarchic theory of human intelligence. He feels that even 

more important than the outward products of intelligence such as correct answers on an 

intelligence test or solution to problems are the thinking processes used to arrive at 

answers to problems, and theories of intelligence should account for these processes. 

According to the triarchic theory, there are three aspects of intelligence that are separate 

but related: the internal components of intelligence, the use of these components to 

adapt to environmental changes and the application of past experience to real life 

situations (Frensch & Sternberg, 1990). Some people tend to have a stronger aptitude 

for using one or more of these aspects of intelligence. Sternberg suggests that 

intelligence depends on acquiring information processing skills and strategies to solve 

problems and it can not be understood outside a socio-cultural context. What may be 

relevant in one culture may not be in the other culture. 

Sternberg viewed that there are actually three basic types of human intelligence. The 

first, known as componential or analytical intelligence involves the abilities to think 

critically and analytically. Persons high on this dimension usually excel on standard tests 

of academic potential. The second type of intelligence known as experiential or creative 

intelligence, emphasizes insight and ability to formulate new ideas. This is the kind of 

intelligence shown by many scientists, geniuses 

intelligence is termed as contextual or practical his 

might be measured by taking someone who is well adaptive to on 
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him/her in an unfamiliar one, in order to assess hislher ability to cope with a new 

situation. The more a person is able to automatize the tasks of daily life, the more mental 

resources there are left to cope with novelty (Sterberg, 1985; Sternberg et aI., 1995). 

Neurological Approach 

Neurologists have traced the individual differences in intelligence on the basis of 

differences in neural functioning. Highly intelligent persons are often described as "fast 

thinkers" in responding to changing situations and new events. This everyday usage 

points to another possible perspective on intelligence, the one emphasizing neural 

factors , such as more rapid or efficient processing of information by nerve cells within 

the brain. This approach has gained increasing attention among psychologists in the 

recent years. A growing body of evidence suggests that intelligence may actually be 

closely linked to physiological processes, especially ones going on in the nervous 

system and in the brain in particular (e.g., Matarazzo, 1992; Vernon, 1993). 

Reed & Jensen (as cited in Baron, 1999) recorded evoked potentials, or electrical 

responses, in the brains of 147 male volunteers who were presented with a visual 

stimulus. The average latency, or delay, with which these potentials followed 

presentation of the visual stimuli was obtained for each volunteer; then the latency was 

divided by the length of the volunteer's head to obtain a measure of the speed with 

which nerve impulses were conducted in the visual system. The data was then correlated 

with the volunteer's scores on a test of intelligence, the Raven Progressive Matrices. 

The results revealed that the faster the neural speed of the participants, the higher was 

their IQ scores. 
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Haier (1996) has examined metabolic activity in the brain during cognitive tasks. 

It was found that more the intelligent people are, the less energy their brains expend 

whi le working on various tasks. 

Andreasen et aI., (1993) demonstrated that there is a link between brain structure 

and intelligence. More specifically, scores on standard measures of intelligence are 

related to the size of certain portion of brain, including the left and right temporal lobes 

and the left and right hippocampus. 

From the above studies, it appears that the improved methods now available for 

studying the brain and nervous system are beginning to establish the kind of links 

between intelligence and physical structures that psychologists have long suspected to 

exist. However, the present research is not yet enough to warrant firm conclusions. Still, 

it does appear that we are on the verge of establishing much firmer links (Baron, 1999). 

Multiple Intelligences 

Gardner (1983) proposed a theory of multiple intelligences which suggests that 

there are a number of distinct forms of intelligence that each individual possesses in 

varying degrees. He defines multiple intelligence as "the capacity to solve problems and 

to fashion products in a context- rich and naturalistic setting" (Armstrong, 1994, p.2). 

Gardner proposes seven primary forms; linguistic, musical, logical-mathematical, spatial, 

body-kinesthetic, intrapersonal (e.g., insight, metacognition) and interpersonal (e.g., social 

skills). He feels that each person tends to excel in some areas more than the others. 

According to Gardner, the implication of the theory is that learning/teaching should 

focus on the particular intelligence of each person. For example, if individual has strong 

spatial or musical intelligences, slhe should be encouraged to develop these abi lities. 
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Gardner points out that the different intelligences represent not only different content 

domains but also learning modalities. A further implication of the theory is that 

assessment of abilities should measure all forms of intelligence, not just linguistic and 

logical-mathematical. Consequently, he maintains, intelligence testing should consists of 

assessing a person' s strengths rather than coming up with a single "IQ score" (Gardner, 

1986). 

Gardner also emphasizes the cultural context of multiple intelligences. Each culture 

tends to emphasize particular intelligence. For example, Gardner (1983) discusses the 

high spatial abilities of the Puluwat people of the Caroline Islands, who use these skills to 

navigate their canoes in the ocean. Gardner also discusses the balance of personal 

intelligences required in Japanese society. 

The theory of multiple intelligences has been focused mostly on child development 

although it applies to all ages. While there is no direct support for the theory, Gardner 

(1983) presents evidence from many domains including biology, anthropology and the 

creative arts. 

Gardner (1993) discusses application of the theory to school programs. He 

maintains that multiple intelligences and learning styles are similar but they begin and end 

in different places. He states that proponents of learning styles seek to describe an 

individual in terms of one approach to learning for all the content areas. While the 

discipline (intelligence) dictates the approach that an individual will use to acquire 

knowledge. Some educators have taken the seven multiple intelligences and combined 

them with learning styles. They identify learners as linguistic, logical-mathematical, 

spatial, body-kinesthetic, musical, interpersonal and intrapersonal (Marks-Tarlow, 1996). 
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Emotional Intelligence 

Salovey and Mayer (1990) first introduced the model of emotional intelligence. 

Salovey subsumes Gardner' s Personal intelligence in his basic definition of emotional 

intelligence, expanding these abilities into five main domains: knowing one' s emotions, 

managing emotions, and motivating oneself, recognizing emotions in others and handling 

relationships. 

Environmental Influences on Intelligence 

People differ in intellectual ability. How much of this difference is due to the 

particular gen s one inherit and how much is due to the environment in which one is 

raised? The heredity-environment issue, debated in regard to many aspects of human 

behavior, has focused primarily on the area of intelligence. Today, most researchers 

believe both heredity and environment play a large part in determining people's 

intelligence (Bouchard et aI. , 1990; Plomin, 1989; Thompson, Determan, & Plomin, 

1991). But for years the debate went back and forth as different studies supported one or 

the other. The experts agree that at least some aspects of intelligence are inherited, but 

again opinions differ as to the relative contributions of heredity and environment. 

However, one can think of a person's genes as imposing a top and bottom limit on 

intelligence i.e. , establishing a range of intellectual ability. Environmental influences i.e., 

what happens to the individual during the course of development, will determine where 

within that range the person's IQ will fall. In other words, genes do not specify behaviour 

but establish a range of probable responses to the environment. 
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The environmental conditions that determine how the individual 's intellectual 

potentials will develop include nutrition, health, economical and emotional climate of the 

home, quality of stimulation, education, schooling and the type of feedback given for 

behaviour. Given two children with the same genes, the child with the better prenatal and 

postnatal nutrition, the more stimulating and emotionally secure home and school 

environment, and the more appropriate rewards for academic accomplishments will attain 

the higher intelligence score when tested on an ability or intelligence test. Studies have 

shown that intellectual differences between children of lower socio-economic status with 

malnutrition, poor stimulating and emotionally insecure home and school environment 

and high socio-economic status, with better nutrition, health, more stimulating and secure 

home, social and educational environment become progressively greater between birth, 

entrance into school and adulthood (Bayley, 1970). This suggests that environmental 

conditions accentuate whatever differences are present at birth. 

Weinberg (1989) asserts that human intelligence could be viewed as malleable. This 

plasticity of human behavior is a pervasive quality of human organism. Individual 

differences in the malleability of intellectual functions are in part due to genetic make up. 

But the genes do not fix the behavior; rather, they establish a range of possible reactions 

and a range of possible experiences that environment can provide. The environment can 

determine whether the full range of genes activity is expressed. Thus, how quickly we 

learn depends not only on the genetic endowment but also on the nature of the 

environment. He also stressed that in order to assess the potential of the intellectual level, 

one has to provide the optimum level of environment in which a particular skill is 

assessed. 

Though probably not as important a factor as the others, still attending school has 

some affect on the intelligence of children. Some would argue that important aspects of 
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intelligent behavior are learned outside school (mainly before school begins). Vernon 

(1969) stresses that the sheer amount of schooling, regardle~s of quality, helps to promote 

the kind of reasoning measured in intelligence tests. Pre-school education and early 

school experiences stretch the cognitive skills of children and in tum strengthen their 

intellectual power. Ceci (1991) later supported Vernon's findings. 

Pidgeon (1970) has demonstrated that children's intelligence scores can be affected 

quite dramatically by subtle factors operating within the school. He argues that the belief 

held by teachers about the concept and nature of intelligence determines, to a large extent, 

the level of achievement expected by pupils. The subtle influences operating within a 

school are able either to help children develop or effectively to slow down their 

intellectual development. 

There is quite a substantial amount of research concerning the impact of home 

environment, which shows that certain factors operate in rather subtle, yet quite powerful 

way in influencing the intelligence of children. Some large studies, following up 

thousands of children over many years, show that parental interest and encouragement 

can be important factors in determining ability and attainment scores. In certain cases, 

these factors of interest and encouragement shown by parents towards their children's 

schoolwork are more powerful than other factors (Douglas, 1969; Douglas, Ross, & 

Simpson, 1968). There is also a strong association between parental educational level and 

the ability of the children (Bouchard & Segal, 1985; Davie, Butler, & Goldstein, 1972). 

Flynnn (1994) studied the IQ scores for different populations over the past sixty 

years and discovered that IQ scores have increased from one generation to the next for all 

of the countries for which data existed. This interesting phenomenon has been called the 

Flynn Effect. It has opened a new debate among the researchers. Research shows that IQ 

gains have been mixed for different countries, but in general, countries have shown 
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generational increases between 5 and 25 points. Massive shifts in human heredity, 

changing environmental conditions, urbanization al1 over the world, expansion in mass 

media and improvements both in nutrition and in educational opportunities In many 

countries have been considered as causal factors for this massive increase. 

Restricted cultural environment (e.g., insisting the children to work alone and sit 

still and quietly in the class) is another possibility that minority persons score lowest 

(Boykin, 1994). Low self esteem of ' caste like minorities' keep them avoiding to exert 

themselves on any challenging task. They grow up with low expectations, believing that 

efforts on their part will not result in better outcomes. This leads them to reject academic 

achievement and other forms of behaviour described by majority group (Ogbu, 1994). 

Intelligence and Academic Achievement 

There is a huge number of researches to prove that a reasonably close relationship 

exists between intelligence scores and academic performance, which is hardly surprising 

since the origin of intelligence testing lay in the effort to select children worthy of 

education, for example Binet and Simon (1905). However, as both Snow and Yalow 

(1982) and Jensen (1980) pointed out, this work is relatively easy to summarize simply 

because the results are clear, remarkably so by the standards of psychological research. 

As Jensen argues, the results in support of a substantial correlation between 

intelligence test scores and academic achievement are so incontrovertible that critics of 

the tests accept them. However, they interpret them not as an evidence for a link between 

intelligence and academic success, but rather as a criticism of the tests themselves: that 

the tests reflect simple socio-economic advantage, or increased educational opportunities. 

Nevertheless it has been demonstrated empirically that intelligence measured at the age of 
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five predicts better than any other variable, a child 's future academic progress and 

attainment. To quote Jensen (1980) "Children with higher IQs generally acquire more 

scholastic knowledge more quickly and easily, get better marks, like school better, and 

stay in school longer" (p.317). However, these claims require further explication. The first 

point to note is that intelligence and academic success or achievements are not perfectly 

correlated. It would be surprising, if they are, since it is obvious that variables other than 

intelligence play important part in one' s academic achievements both at school and 

college. For instance, hardwork, preference for certain subjects, the quality of teaching, 

health and home environment are just a few examples of variables other than intelligence 

that affect significantly one's achievements. 

One other argument that might be used against the interpretation of these findings as 

support for the importance of IQ in determining scholastic achievement is that IQ itself is 

also affected by all these variables, implying that IQ is no more than learning. However~ 

examination of the content of IQ tests, shows that this interpretation will not hold, 

especially with tests of fluid ability where items are used which are quite unfamiliar to the 

subjects. There is no learning involved with Raven's Matrices (Kline, 1991). 

Consequent upon lot of research in the field, it is fair to conclude that the substantial 

correlation between IQ scores and academic attainment can not be explained by arguing 

that intelligence itself is essentially a learning and an attainment. One further closely 

related point should be dismissed, that is, the content of the tests is highly similar to what 

has to be learned in school, and this factor alone accounts for the correlation. In the case 

of certain intelligence tests like WISC and W AIS, there is some truth in this point. 

However, it should be noted that the information and vocabulary scales are more than 

counterbalanced by the other scales in the test, which load also on the g factor. Certainly it 
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is preferable to measure intelligence in a less culturally biased form and this is exactly 

what the fluid ability tests, developed factor analytically, do (Kline, 1991). 

Snow and Yalow (1982) argue that intelligence and learning ability can not be 

simply equated. There is a complex relationship between them as is shown by the fact that 

estimated true mental age in any year is substantially correlated with gain in mental age in 

subsequent years (Cronbach & Snow, 1979). In other words, the child with high 

intelligence is likely to improve yet more relative to hislher less intelligent peers. 

Jensen (1980), from the survey of the research on learning and its relation to IQ 

scores has demonstrated well that some generalizations can be made. Thus learning does 

correlate with IQ when it requires conscious mental effort and is intentional, compared, 

for example, with conditioning processes, which go on without awareness. 

Jensen (1980) further points out that leaming and IQ are correlated more at the 

initial stages of learning something new than at later stages where gains are the results of 

practice. This is best exemplified by music. Learning to read music is positively 

correlated to IQ. However, it is not true for skilled music practitioners, for whom sight 

reading is automatic. 

Nonverbal Tests of Intelligence 

Tests designed to measure one's mental capacity or intellectual achievements or 

level of general cognitive functiorung are called intelligence tests in the psychological 

literature or IQ tests in popular discussion. These tests are frequently employed as 

primarily screening inventories to be followed by tests of special aptitudes. This practice 

is essentially prevalent in the testing of normal adolescents, or adults for educational and 

occupational counselling, personnel selection and similar other purposes. The other use of 
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general intelligence tests is to be found in clinical testing, especially in the identification 

and classification of the mentally retarded (Anastasi & Urbina, 1997). 

Besides many other classifications, intelligence tests can also be classified as verbal 

and nonverbal intelligence tests. A verbal intelligence test is one, which involves the use 

of language. It requires the examinee to read the given exercises or solve problems 

presented orally. A nonverbal test of intelligence on the other hand, does not necessitate 

the use of language. Instead of words, it rather utilizes figures, pictures, geometric 

patterns and designs, symbols and the like. Nonverbal intelligence tests are generally 

comprised items like series, analogies, classification, matrices, faulty pictures, figure 

generalization or topological conditions, imbedded figures and Gestalt completion etc. All 

the nonverbal items are loaded on Spearman' s general factor "g". They involve functions 

like abstract reasoning, spatial relations, eduction of relations, perceptual ability, accuracy 

of discrimination, permutation and alternation of patterns and other types of logical 

reasomng. 

All the nonverbal tests of intelligence though having common aim of measuring a 

unitary capacity, are not alike. On some tests the items are mixed up, with a single time 

limit, while on other tests the items are grouped as sets of separately timed subtests. 

Nonverbal tests of intelligence are usually classified into individual and group tests. 

Each has its own advantages and limitations. Individual nonverbal intelligence tests, 

which are administered to one examinee at a time, are somewhat different in focus from 

group intelligence tests, which can be administered simultaneously to many examinees. 

Individually administered nonverbal intelligence tests are generally employed for 

clinical purposes, whi le group administered non verbal intelligence tests are used for 

educational and occupational counselling, personnel selection and other similar 

purposes. 
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Individually Administered Intelligence Tests 

The Binet-Simon Scale (1905) was an individual test consisting of 30 problems/tests 

arranged in ascending order of difficulty. The tests covered many areas with special 

emphasis on judgment, comprehension and reasoning. This scale was later revised several 

times. Binet test, in the revised forms is still used all over the world for measuring 

intelligence of infant, children and adults. The most important revisions of Binet scale are: 

The Stanford Revision and Extension of Binet-Simon Scale by Terman in 1916 and 1937, 

Revision and Standardization by Terman and Merrill in 1960 and 1973 and Kuhlmann-

Binet revision which extended the scale downward to the age of 3 months. The latest, 

fourth edition of Stanford Binet Intelligence Scale is released in 1986 (Anastasi & Urbina, 

1997). 

The Binet scale and its revisions are largely verbal in contents, although some 

nonverbal items are included at early age levels. 

The Wechsler scales (Wechsler, 1939) can be considered as an important step in the 

history of test development that combine both verbal and nonverbal material within a 

single instrument to obtain the advantages, comparisons and contrasts provided by both 

types of test items. Unlike the Standford-Binet, there are separate Wechsler scales for 

adult and children. The Wechsler Adult Intelligence Scales (WAIS) first published in 

1955, was revised in 1981 (The WAIS-R). The Wechsler Intelligence Scale for Children 

(WISC), first developed in 1949 and revised in 1974 (The WISC-R) resembles W AIS and 

is used for children from 5 through 15 years of age. The Third Edition of WISC (WISC

III) published in 1991 , intended for children aged 6 years to 16 years and 11 months. 

Wechsler also devised an intelligence test for pre-school children, which is known as 
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Wechsler Pre-School and Primary Scale of Intelligence (WPPSI), published in 1968 and 

revised in 1989. The WAIS-R consists of 11 subtests, divided into two categories: verbal 

and performance. The Wechsler tests are currently among the most frequently used 

individual tests of intelligence. Recently W AIS-III has been developed (Murphy & 

Davidshofer, 1998). 

Pictorial Test of Intelligence (French, 1960) is a nonverbal test that consists of a set 

of 11 x 11 inch stimulus cards containing four pictures each; the child responds to the 

examiner's query concerning each card by pointing to or looking at the correct picture. 

Though an untimed test, it takes about 45 minutes. It is composed of six subtests: Picture 

Vocabulary, Form Discrimination, Information and Comprehension, Similarities, Size 

and Number, Immediate Recall. Although pictorial intelligence tests are easy to 

administer and score, they have a serious limitation: because of their multiple-choice 

format, the score may be higher than justified by an examinee' s true mental ability. 

Nevertheless, these tests of intelligence have been found helpful in evaluating the mental 

abilities of orthopedically and speech-handicapped children (Aiken, 1997). 

Columbia Mental Maturity Scale (Burgemeister, Lorge, & Blum, 1972), has 92 

items arranged in eight overlapping levels, but only 51 to 65 items are used in testing a 

particular examinee. On this scale the examinee selects the drawing that does not belong 

to any series of pictorial and figure drawings. This test is appropriate for children aged 3 

112 through 10 years and takes 15 to 20 minutes to administer (Aiken, 1997). 

Matrix Analogies Test (MAT) (Naglieri, 1980) is an individually administered 

nonverbal measure of intellectual ability for ages 5 to 17. It is designed for administering 

as screening test. It consists of two forms: Short Form (MAT-SF) for use when rapid 

screening of students is desired and when group administration is possible; Expanded 

Form (MAT-EF), for use when more in-depth investigation in nonverbal ability is desired. 
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MAT contains 64 items, and is divided into four 16 items groups: pattern completion; 

reasoning by analogy; serial reasoning and spatial visualization. The items groups were 

apparently not derived empirically but by logical organization. The time limit for the test 

is 30 minutes (Conoley & Kramer, 1989). 

Peabody Picture Vocabulary Test-Revised (Dunn & Dunn, 1981), has 175 pictorial 

plates arranged in ascending order of difficulty by age level, containing four pictures 

each. The examiner presents a plate, says a word, and instructs the examinee to point to 

the picture on the plate that best illustrates the meaning of the word. The test, which takes 

about 10 to 20 minutes to administer and score, can be employed with a wide range of 

examinees (2 1/2 years to adulthood). Since no verbal response is required, the PPVT-R 

can be given to persons who have speech impairments, cerebral palsy, reading problems, 

and to mentally retarded, withdrawn, or distractible children (Aiken, 1997). 

Kaufman Assessment Battery for Children (A. S. Kaufman & N. L. Kaufman, 1983) 

IS another measure of intelligence and achievement which has generated a great 

enthusiasm among researchers and practitioners of school psychology as the new major 

individually administered cognitive instrument. The K-ABC was designed primarily to 

assess the abilities of children aged two and half through twelve and half years to solve 

problems requiring simultaneous and sequential mental processes. The battery also 

includes an Achievement Scale to measure acquired skills in reading arithmetic. Based on 

extensive research on neuro psychology and cognitive psychology, the K-ABC is said to 

be especially appropriate for determining the mental abilities of pre-school, minority, and 

exceptional children. Scores in four areas; Sequential Processing, Simultaneous 

Processing, Mental Processing, Composite (Sequential plus Simultaneous), and 

Achievement are obtained. Thirteen out of a total of sixteen game-like sub-tests 
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comprising the battery are administered to a given child in a time of 31 to 50 minutes for 

preschoolers or 50 to 80 minutes for older children (Murphy & Davidshofer, 1998). 

Group Administered Intelligence Tests 

Group tests were developed at the start of World War I, when the Anned Forces in 

the United States suddenly faced the problem of screening several million recruits. The 

first mass testing began during the World War I with the development of the Anny Alpha 

and the Anny Beta for use in U.S. Anny. The former was verbal test designed for general 

screening and placement purposes and the later was non language test for use with men 

who could not properly be tested with the Alpha owing to foreign language background or 

illiteracy. The pattern established by these tests was closely followed in the subsequent 

development of a large number of tests for civilian use. Revisions of the civilian forms are 

still in use as Alpha examination modified form I (Alpha-I) and revised Beta examination 

(Beta-I). 

In U.S. Anned services, the Anned Forces Qualification Test (AFQT) is used as a 

preliminary screening instrument. AFQT provides a single score based on equal number 

of vocabulary, arithmetic, spatial relation and mechanical ability items. 

The Ohio Penal Classification Tests (Vernon & Scollary, 1957) are group 

administered, nonverbal, paper and pencil measures of adult mental ability. There are two 

forms of the OPCT, one for use in prison and the other for use in industry. Each test is 

composed of 4 subtests. The first three subtests are identical for all forms. Test I includes 

counting blocks and is supposed to measure spatial perspective attitude and reasoning 

capacity. Test 2 is an original digit-symbol task purporting to measure perception and 

associative learning speed. Test 3, requires the completion of 20 number series arranged 
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in order of increasing difficulty and is designed tc measure number faci lity reasoning. 

Test 4 consists 10 drawings of common objects whose names the subject is required to 

write, after a brief exposure, this is supposed to measure both apperception and memory 

(Buros, 1959). 

The Lorge-Thorndike Intelligence Test (Lorge & Thorndike, 1957) is a group 

intelligence test developed for kindergarten to grade 12. The test contains five scales for 

five different levels. The two lowest scales for kindergarten to grade 3 contain entirely 

nonverbal material while three highest scales from grades 4 to 12 are both verbal and 

nonverbal in nature (Buros, 1965). 

The Test of General Ability (Flangan, 1957) is a nonverbal, pictorial measure of 

intelligence designed to be independent of reading, arithmetic, and scholastic tasks. The 

test takes about 45 minutes and has a range from kindergarten through grade 12. It is 

especially devised for children from culturally deprived backgrounds. The score on part I 

of the test is a measure of the information, vocabulary and concepts that the examinee has 

acquired. The score on part II is a measure of non- cultural reasoning ability and the total 

score is an overall, nonverbal measure of general intelligence (Buros, 1965). 

The Kuhlmann-Anderson Tests (Kuhlmann & Anderson, 1960) are a modern 

adaptation of intelligence test devised by Frederick Kuhlmann many years ago. The seven 

levels of Kuhlmann-Anderson tests extend from Kindergarten through grade 12, each 

level taking 50 to 75 minutes to administer (Aiken, 1997). 

The Figure Reasoning Test (Daniels & Lockwood, 1962) is a nonverbal intelligence 

test designated for children of 10 and over. It consists of 45 test items (Matrices) and 6 

preliminary examples. These test items involve principles like addition, subtractions, 

deletion, super imposition and progression of various kinds. The time limit for the test is 

30 minutes (Buros, 1965). 
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The Hd Km Nonverbal Test, Forms A and B (Kalyan & Violet, 1962) is designed 

to measure intelligence which is defined operationally as the ability to interpret and use 

symbols, the usual and familiar, as well as the unusual and unfamiliar ones. Forms A 

and B of the test may be given together or independently. Each form consists of 60 

items divided into two sections. Part I consists of 23 classifications and Part II 37 

analogies (www.ericae.net. on line). 

The Goodenough-Harris Drawing Test (Goodenough & Harris, 1963) is a revision 

of Draw a Man Test, together with a similar Draw a Woman Scale and an experimental 

Self Drawing Scale. The man and woman figures that the examinee is instructed to draw 

are scored for bodily and clothing details, proportionality among the various body parts 

(for example, head-to-trunk) and other characteristics, rather than according to artistic 

merit. The test is untimed but usually takes 10 to 15 minutes to complete. Although the 

original hope was that Goodenough-Harris would measure basic intelligence relatively 

free of cultural influences, it is now realized that the task of drawing a human figure is 

significantly affected by cultural experiences (Aiken, 1997). 

The Otis-Lennon Mental Ability Tests (Otis & Lennon, 1968) are revision of the 

earliest tests in the Otis series; the Otis Self-administering Tests of Mental Ability and the 

Otis Quick-scoring Mental Ability Tests. Like their predecessors, the Otis-Lennon tests 

are composed of a variety of items, both verbal and nonverbal, to measure general ability. 

The six levels of the tests extend from primary 1 through advanced grades (10-12). 

Testing time varies from 30 to 45 minutes, depending on the level (Aiken, 1997). 

The Herman-Nelson Tests of Mental Ability and its revision (Nelson, Lamke, & 

French, 1973) cover four grade levels: grade 3-6, 6-9, and 9-12 (Fom1-1) and K-2 

(Primary Battery). A college-level edition of the tests is also avai lable. Each of the three 

levels of Fom1 I consists of 90 items arranged in spiral-omnibus format, including items 
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on scrambled words, verbal analogies, verbal classification, verbal inference, number 

series, arithmetic reasoning and figure analogies. Testing time of Form 1 is 30 minutes. 

The Primary Battery is untimed but usually takes 25 to 30 minutes. It is composed of 

three subtests: a listening test of thirty general information items, a picture vocabulary test 

of thirty-five items, and a size and number test of twenty-three items (Aiken, 1997). 

The Cognitive Ability Test, Form 3 (Costantino, 1985) is designed for assessing the 

development of cognitive abilities related to verbal, quantitative and nonverbal reasoning 

and problem solving (Conoley & Kramer, 1989). 

The Schaie Thurstone Adult Mental Ability Test (Schaie, 1985) was developed to 

measure the mental abilities of adults of age group 22 and above. This test consists of 

many items of Thurstone Primary Mental Ability Test forms 11-17. This test consists of 7 

scales: Recognition, Vocabulary, Figure Rotation, Letter Series, Number Addition, Word 

Fluency, Object Rotation and Word Series (Conoley & Kramer, 1988). 

Cognitive Abilities Test devised by Thorndike and Hagen (1987) consists of a 

Primary Battery for K-3 and a Multilevel Edition (A-H) for grades 3-12. There are two 

levels of the Primary Battery: Primary 1 (K-2) and Primary 11 (grades 2-3). The Primary 

Battery and Multilevel Edition are composed of three batteries (Verbal, Quantitative, 

Nonverbal). Each of the batteries contains two subtests on the Primary Battery Levels and 

three subtests on the Multilevel Edition. Work time for each subtest is 12-18 minutes on 

the Primary Battery and 8-12 minutes on the Multilevel Edition. The verbal battery 

contains vocabulary, sentence completion, verbal classification and verbal analogy sub

tests. The quantitative battery, which includes subtests of quantitative relations, number 

series and equation building assesses the ability to work with numbers and other 

quantitative symbols. The nonverbal battery comprised of spatial, geometrical and figural 
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pattern includes subtests of figure classification, figure analogies and figure synthesis 

(Aiken, 1997). 

The Test of Nonverbal Intelligence (Brown, Sherbenou, & Johnsen, 1990) is a 

measure of reasoning ability. It was developed for persons between the ages of 5 and 85 

years and can be administered individually and in groups. The time limit for the test is 15 

minutes. The test provides full scale IQ or equivalent and fairness for males and females, 

African and American, bilingual, hearing impaired and colour-vision deficiency samples 

(www.ericae.net. on line ). 

The Comprehensive Test of Nonverbal Intelligence was devised by Hammill and 

Donald (1996). It is a battery of six subtests that measure different but interrelated 

nonverbal intellectual abilities. It is designed for persons between the ages of 6 years to 18 

years and 11 months. The six subtests are: Pictorial Analogies. Geometric Analogies. 

Pictorial Categories. Geometric Categories. Pictorial Sequences and Geometric 

Sequences. This test has three principal uses: to assess the intellectual ability of 

individuals for whom most other mental ability tests are either inappropriate or biased; to 

make comparisons between verbal and nonverbal intellectual ability; and to use in 

research studies investigating nonverbal ability and related topics (www.ericae.net. on 

line). 

The General Ability Measure (Naglieri, Bardos, & Achilles, 1998) is a brief self

administered, nonverbal measure of intelligence. The test evaluates an individual's overall 

general ability with items that require the application of reasoning and logic to solve 

problems that exclusively use abstract designs and shapes. The instrument contains 66 

items comprising four subtests: Matching. Analogies. Sequences. and Construction. The 

test can be completed in 25 minutes (www.ericae.net. on line ). 
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The Universal Nonverbal Intelligence Test (Bracken & McCallum, 1998) is a 

language-free, culture-fair test of general intelligence and specific cognitive abilities. It 

was specifically developed to assess intelligence of children and adolescents who have 

language, hearing, or speech impairments or who come from non-English cultures. It is 

composed of six subtests viz., Symbolic Memory, Spatial Memory, Object Memory, 

Cube Design, Analogic Reasoning, and Mazes. It was normed and validated on a large 

nationally representative sample of children and adolescents living in the United States. 

An important goal in the development of the Universal Nonverbal Intelligence Test was 

to create a test that would be reflective of the psychometrically defined 

.. g .. (www.ericae.net. on line). 

Psychological Issues in Ability Testing 

The apparent success of early intelligence tests in classifying recruits during World 

War 1 led to a boom in civilian intelligence testing in the 1920s and 1930s, and laid the 

foundation for the large scale intelligence testing industry that exists today. Since its 

inception, however, large scale intelligence testing has been the focus of sustained public 

controversy (Cronbach, 1975). Although conflicts between test specialists sometimes 

revolve around technical issues, the primary issue which has fuelled the bitter public 

debate over IQ testing has been the fact that there is a difference in the average test scores 

of different social, racial and ethnic groups of the society (Aiken, 1991; Cohen et ai., 

1988; Herrnstein & Murray, 1994; Weinberg, 1989). A number of possibilities have been 

suggested to account for such test score differences. Hereditarians suggest that genetic 

factors are partially responsible for individual differences in intelligence test scores, while 

the environmentalists suggest that test scores differences can best be understood in terms 
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of differences in the environments, particularly in the cultures of the examinees. However, 

most psychologists believe that there is a good deal of evidence to suggest that 

intelligence is affected by both heredity (DeFries & Plomin, 1978) and environment 

(Carroll & Maxwell, 1979) and that both factors be taken in to account in understanding 

individual or group differences in scores on intelligence tests (Murphy & Davidshofer, 

1998). 

There is a wide spread belief that intelligence tests are biased and that the use of 

these tests in educational placement, academic admission and personnel selection results 

in decisions which are fundamentally unfair. One line of evidence which supports this 

assumption is the existence of systematic differences in test scores as a function of 

socioeconomic status and sex etc. (Jensen, 1980; Linn, 1982). These differences have 

been attributed by some authors to test bias and have been cited as an example of the 

unfair nature of tests (Jackson, 1975; William, 1974). Bias in measurement occurs when 

the test makes systematic errors in measuring a specific characteristic or attribute. For 

example, several psychologists claim that IQ tests may be valid for some particular class, 

but not for other classes (Joseph, 1977; William, 1974). Researchers on test bias have 

reported that in general: 

1. Test scores of children and adults in the middle upper classes tend to be higher than 

children and adults in the lower socioeconomic classes. 

2~ Children from high standard educational institutions tend to have higher scores than 

children from low standard educational institutions. 

3. Males as compared to females, receive systematically higher scores on some tests 

and systematically lower scores on other tests. 
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Research on differential validi ty most clearly addresses the question of whether tests 

measure different attributes for different groups and in that whether it deals with the 

relationship between test scores and other variables of interest. At one time, the 

hypothesis that ability tests were differentially valid for predicting criteria such as grades 

in school, performance on the job, or success in training, was widely accepted (Arvey, 

1979; Guion, 1965). The basis for this belief was the fact that many ability tests showed 

significant correlation with relevant criteria when used with subjects from upper 

socioeconomic classes, but showed non-significant validity coefficients when used with 

subjects from lower socioeconomic classes. Although some researchers still maintain that 

differential validity occurs in specific settings (Katzell & Dyer, 1977; Schmitt, Mellon & 

Bylenga, 1978), the consensus of most testing specialists is that differential validity is not 

a widespread phenomenon (Cleary et aI. , 1975; Hartigan & Wigdor, 1989; Linn, 1982). 

Examination of research evidence dealing with group differences in the reliability, 

the factor structure, or the validity of cognitive ability tests provides little support for the 

hypothesis that bias in measurement is widespread (Cleary et aI., 1975; Jensen, 1980). It 

is possible however, that these tests are biased or less valid in the predictions they make 

for lower groups (Aiken, 1991). 

In an effort to eliminate cultural bias from intelligence tests, some psychologists 

have attempted to design culture fair tests. Such tests attempt to include only items to 

which groups regardless of social, racial and ethnic background have been exposed. These 

tests tend to be nonverbal in nature. However, these efforts have been partly successful 

and cultural bias has not been completely eliminated. 
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Current Debate on Intelligence Testing 

What do intelligence tests really assess? Debate on the structure of intelligence is 

still hot without any satisfactory end. In recent years, Ceci (1991), Deary (1995) and 

many other psychologists have worked to identifY the basic cognitive mechanisms and 

processes that underline intelligence and enable people to obtain high scores on 

intelligence tests. This has led to major developments: first, several intelligence tests 

based on a growing understanding of many aspects of cognition, have been developed 

(Naglieri, 1997). Among these the most noteworthy are the Kaufman Assessment Battery 

for Children and the Kaufman Adult intelligence Test (Kaufman & Kaufman, 1983), 

Woodcock-Johnson Test of Cognitive Abilities (1989). These tests attempt to measure 

important aspects of fluid and crystallized intelligence. 

Second, a growing body of research has focused on the findings that the speed with 

which individuals perform simple perceptual and cognitive tasks is often correlated with 

scores on intelligence tests (Neisser et aI., 1996; Vernon, 1987). Fry and Hale (1996) have 

reported that fluid intelligence is directly proportional to the processing speed with which 

one can process information. Research evidence indicates that as children grow older, 

their processing speed increases. These gains in processing speed underline improvements 

in working memory and this in tum, leads to gain in fluid intelligence. 

One of the possible measures to estimate processmg speed is reaction time. 

However, Deary and Stough (1996) argue that such measures are indeed correlated with 

scores on intelligence tests, but these correlations are not as strong as might be expected. 

Finally, because reaction time tests tap speed of responding (e.g., pushing one of the two 

buttons) as well as speed of mental processes, scores on these measures may be affected 

by factors unrelated to intelligence. These problems have led the researchers to a different 
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kind of measures of the speed of mental operations i.e., Inspection time, which appears to 

be a very promising measure for probing the nature of human intelligence. The shorter the 

duration of time necessary for the individuals to attain a given level of accuracy, 

presumably, the faster the speed of important aspects of their cognitive (mental) 

operations. 

Cross-Cultural Testing of Intelligence 

Since the middle of 20th century, the testing of persons from different cultures has 

received increasing attention. The developing nations need tests for maximum utilization 

of their human resources such as for admission, educational and counselling purposes, job 

selection and placement of personnel according to their abilities. Similarly, the problems 

of social and political development of some developing countries have greatly stimulated 

cross-cultural testing. Some of the earliest cross-cultural tests were developed for the 

testing of the large wave of immigrants coming to United States at the tum of the 

nineteenth century. Other early tests originated in the basic research on the comparative 

abilities were for relatively isolated cultural groups. 

For many years intelligence tests have been severely criticized. The main objection 

has been that such instruments do not really measure innate potential; rather they are 

loaded with cultural biases and impact of cultural parameters along which cultures vary. 

A well-known example of such a parameter is language. If the cultural groups to be tested 

spoke different languages, tests were developed that required no language. When 

educational background differed widely, reading was ruled out. Another parameter in 

which cultures and subcultures differ is of speed. Not only the tempo of daily life, but also 

the motivation to hurry and the value attached to rapid performance vary widely among 
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national , cultural, and ethnic minority groups within a single nation and between urban 

and rural subcultures (Klineberg, 1928; Knapp, 1960; Womer, 1972). Still other 

parameters along which cultures differ pertain to test contents. Several non-language tests, 

for example, call for items of information that are specific to certain cultures. To 

minimize the influences of various cultural parameters, several noteworthy but largely 

unsuccessful attempts were made to develop culture free intelligence tests. Later on the 

objective was modified to construct culture fair tests, that may only include items related 

to experiences common to a wide range of cultures and eliminating certain parameters, 

such as reading, speed of responding etc. (Anastasi, i 997: & Urbina, 1997). 

Approaches to Cross-cultural Testing 

Three different app oaches have been followed in construction of cross-cultural tests 

(Anastasi, 1997). The first approach involves the selection of items common to many 

cultures and validation of the resulting test against local criteria in many different 

cultures. This is the basic approach of the culture-fair tests, although their repeated 

validation in different cultures has often been either neglected altogether or inadequately 

executed without such a step. However, it is difficult to establish that a test is relatively 

free from the culturally restricted elements. Moreover, it is unlikely that any single test 

could be designed that would fully meet these requirements across a wide range of 

cultures. 

The second approach is to develop a test within one culture and administer it to 

persons with different cultural backgrounds. However, any test developed within a 

particular cultural context can not be used as a universal yardstick for measuring 

intelligence. High and low scores on such a test may need different causal explanations 
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when obtained by members of different cultural groups. Such an approach provides 

cultural distance between groups, as well as the individual ' s degree of acculturation and 

hislher readiness for educational and vocational activities that are culture-specific. From 

time to time, investigators have followed this approach in order to demonstrate the fact 

that cultural milieu in which an individual is reared affects the cognitive skills and 

knowledge slhe acquires. 

As a third approach, different tests (or substantial adaptation of existing tests) may 

be developed within each culture, validated against the local criteria, and used only within 

appropriate culture. This approach is illustrated by the development of tests for industrial 

and military personnel within particular cultures. In this approach, the tests are validated 

against the specific educational and vocational criteria they are designed to predict, and 

perfonnance is evaluated in tenns of local nonns. Each test is applied only within the 

culture in which it was developed and no cross-cultural comparison are attempted. 

The two widely used tests that probably come as close as any to be culturally fair 

are the Raven's Progressive Matrices and Cattell's Culture-fair Intelligence Test. The 

Raven' s Progressive Matrices (J. C. Raven, 1983; J. Raven, 1. C. Raven, & Court, 1995) 

was designed primarily as a measure of Spearman's "g" factor. In keeping with 

Spearman's theoretical analysis of "g" factor, this test requires chiefly the eduction of 

relations among abstract items. The test consists of a set of matrices arranged into rows 

and columns, from each of which a part has been removed. The task is to choose the 

missing inserts from given alternatives. The easier items require accuracy of 

discrimination; the more difficult items involve analogies, pennutation and alternation of 

pattern, and other logical relations. The test is usually administered with no time limit and 

can be given individually or in group. The Raven's Progressive Matrices (RPM) is 

available in three fonns, differing in difficulty level. The Standard Progressive Matrices 
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(SPM-1996 edition), the Coloured Progressive Matrices (CPM-1990 edition) for young 

children and for special groups who can not be adequately tested with the SPM for 

various reasons, and the Advanced Progressive Matrices (APM-1994 edition), which has 

been developed for above average adolescents and adults. APM is used extensively with 

higher-ability adults and its popularity is partially attributed to its apparent low level of 

culture loading. Enhanced performance requires no special cultural knowledge, such as 

general information or vocabulary, because all its items pertain to geometric matrices. For 

this reason experts have argued that it is the purest available measure of g or analytical 

(fluid) intelligence (e.g., Carpenter et aI. , 1990; Jensen, 1980; Raven, 1 989). Several 

factorial analyses suggest that the Progressive Matrices are heavily loaded with a factor 

common to most of intelligence tests (identified with Spearman's "g" by British 

Psychologists), but that spatial aptitudes, inductive reasoning, perceptual accuracy and 

other group factors also influence performance. 

Although the matrices are excellent items, the Raven's matrices on its own IS 

limited simply because there is insufficient variety of items. Inevitably it will favour those 

high on the factor specific to the items and be biased against those who are low on this 

factor, which is of course, irrelevant for measuring intelligence (Kline, 1991). 

The Culture-Fair Intelligence Test (Cattell & Cattell, 1957) is a paper and pencil test 

based on Cattell's theory of fluid intelligence. It is available in three levels: scale 1, for 

ages 4 and 8 and mentally retarded adults; scale 2, for ages 8 to 13 and average adults and 

scale 3, for grades 10 to 16 and superior adults. Each scale has been prepared in two 

parallel forms, A and B. Scale 1 requires individual administration for at least some of the 

tests; the other scales may be given either as individual or as group tests. Each scale is 

composed of 4 subtests for measuring individual 's ability to perceive relationship among 

things: Series, Class(fications, Matrices and Conditions. This test is specifically to be as 
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culture fair as possible and to come as close as possible to measure "gr" (fluid 

intelligence). The test includes four types of nonverbal items, which are equally familiar 

or unfamiliar to all cultures. In addition to 4 subtests, scale 1 contains four other subtests 

to measure cultural information and verbal comprehension. The entire scale takes 40-60 

minutes working time. The Cattell's tests have been administered in several European 

countries, in North America and in certain African and Asian cultures. Norms tended to 

remain unchanged in cultures moderately similar to that in which the tests were 

developed. In other culture, however, performance fell considerably below the original 

norms. Moreover, black children of low socio-economic status tested in United States did 

no better on this test than on the Standford-Binet (Willard, 1968). 

Problems in Cross-Cultural Testing 

When psychologists began to develop instruments for cross-cultural testing in the 

first quarter of the twentieth century, they hoped it would be at least theoretically possible 

to measure hereditary intellectual potentials independently of the impact of cultural 

experiences. The individual behaviour was thought to be overlaid with the sort of cultural 

veneer whose penetration became the objective of what were then called culture/ree tests. 

Subsequent developments in genetics and psychology have demonstrated the fallacy of 

this concept. It is now recognized that heredity and environmental factors operate jointly 

at all stages in the organism's development and their effects are inextricably intertwined 

in the resulting behaviour. For human, culture permeates nearly all environmental 

contents. Since all behaviour is affected by the cultural surroundings in which the 

individual is reared and since the psychological tests are samples of behaviour, cultural 

influences are reflected in test performance. It is therefore, futile to devise a test that is 
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free from cultural influences. The present objective in cross-cultural testing is rather to 

construct tests that presuppose only those experiences that are common to different 

cultures, for the reason, such terms as culture-fair, cultural-common and cross-cultural 

have replaced the earlier culture free level (Anastasi, & Urbina, 1997). 

No single test can be universally applicable or equally fair to all cultures. There are 

as many varieties of culture-fair tests as there are parameters along which cultures differ. 

A non- reading test may be culture-fair in one situation, a non language test in another, a 

performance test in a third and a translation and adaptation of a verbal test in a fourth. The 

varieties of available culture-fair tests are not interchanged but are useful in different 

types of cross-cultural comparisons. It is also unlikely that any test can be equally fair to 

more than one cultural group, specially, if the cultures are dissimilar. While reducing 

cultural differentials in test performance, a cross-cultural test can not completely eliminate 

them. Every test tends to favour persons from the culture in which it was developed. The 

mere use of paper and pencil or the presentation of abstract tasks having no immediate 

practical significance will favour some cultural groups and handicap others. Emotional 

and motivational factors likewise influence test performance such as the intrinsic interest 

of the test content, rapport with the examiner, drive to do well on a test, desire to excel 

others and past habits of solving problems individually and cooperatively (Anastasi 

& Urbina, 1997). 

Vernon (1969) presents a long list of problems involved in testing intelligence 

cross-culturally. Factors that affect the test scores may not reflect the true intelligence of 

the subjects. These include unfamiliarity with the test situation, lack of motivation, 

anxiety, excitement, and suspicion of tester. These problems are common when the 

psychologist is of a different race. In some cultures, there may be difficulties with 
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particular types of items or materials. Lack of test sophistication adversely affects test 

performance and the negative effects can be even more severe in cross-cultural settings. 

Warburton (1951) found that the form-board test, which requires the subjects to pass 

objects through a matching hole, was useless for the Gurkhas who simply used force to 

achieve the desired results. Clearly this was an invalid test for this sample. Pictures and 

diagrams too can create difficulties. This fact has been fully documented by Deregowski 

(1980). 

A problem raised by Vernon (1979) concerns the handicaps caused by poor medical 

care and nutrition, which can lower intelligence test scores. These handicaps are restricted 

to cultures other than the West, where they are more prevalent. There may be other 

handicaps in some cultures. The most important environmental factors that Vernon (1979) 

lists as likely to affect intelligence test scores are: lack of varied perceptual and aesthetic 

experiences; restricted linguistic stimulation; lack of interest in formal education within 

family; restricted environmental stimulation; little schooling; emphasis on rote learning in 

school. Not all cultures will show all these deficits but, if present, these are likely to limit 

performance on intelligence tests in such a way that scores do not accurately reflect the 

potential ability of the subjects as they do in the West, where many of these handicaps are 

eliminated except among a small minority. It is also possible that besides variations in 

special aptitudes, there are genuine genetic differences between some cultural groups. For 

all these reasons to compare different cultural groups on an intelligence test and report the 

differences as reflecting differences in intelligence is highly simplistic. Any differences 

could simply reflect difference in some of the factors discussed above (Kline, 1991). 

If a test is adapted in a particular culture so that items are meaningful, the tasks 

famil iar and the instructions comprehensible and if the children or adults understand the 

nature of the test and its purpose, it is probably possible to test intelligence with some 
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degree of accuracy. However, comparison with the results of other cultures will be still 

dubious (Kline, 1991). It should be pointed out, that if the above mentioned conditions are 

not satisfied, the test will not be valid. Validity must be demonstrated by factoring the test 

and ensuring that its structure is similar to its western original; and by correlating the 

scores with external criteria such as occupational success, school examination etc. 

Does this mea.'1 that cross-cultural comparisons on tests are impossible? Many 

cross~cultural psychologists (e.g., Berry & Dasen, 1974) consider that this is indeed the 

case and it is not meaningful to compare the intelligence of members of different cultures. 

For the simple reasons that different qualities are valued in different cultures, crystallized 

intelligence may not be comparable at all. 

Vernon (1979) suggests that comparison between two cultures might be possible if 

both the groups are equal regarding access to education, freedom from physical 

disabilities such as those arising from the malnutrition, familiarity with the test, freedom 

from the test anxiety, and valuation of the skills involved in the test. This argument rules 

out most cross-cultural comparisons, especially between developed and third world 

countries who could never meet these conditions. It is also interesting to note that these 

criteria rule out comparison between black and white children in south Africa and many 

might argue that this is also true of comparison between black and white in U.S.A. It 

appears that comparison on tests of intelligence between different cultures are dubious 

even though accurate measurement within cultures is possible if tests are properly 

developed. 

Cattell (1971) has argued that his culture-fair tests, which use items that are 

nonverbal and equally unfamiliar to all subjects regardless of culture, enable cross

cultural comparison to be made of fluid ability. However, it does appear that familiarity 

with these material affects results, a familiarity which still differs between cultures even if 

51 



it is not as obvious as with verbal or information-based items. Culture-fair tests have been 

claimed to be effective within cultures with subject~ of differing educational background, 

but their results have to be treated with great caution (Kline, 1991). 

Lynn (1987) claims that mongoloids are superior to the caucasian on Spearman's 

"g" and spatial ability but are lower in verbal abilities and in rate of maturation. These 

differences are attributed to evolutionary pressure on the mongoloids in the extreme cold 

of the Ice Age, which has resulted in neurological differences, with more of the 

mongoloids cortex being devoted to spatial than to verbal ability. Lynn, Pagtiari, and 

Chann (1988) report substantially similar results for studies of children in Hong Kong, 

where similar differences in mongoloids abilities were found i.e. , they are best in spatial 

ability and g but low on verbal ability (Kline, 1991). 

Test Development in Pakistan 

The research studies in the development of tests described above were mostly 

conducted in Europe and America, however, some work on testing has also been done in 

other parts of the world as well. In the subcontinent, researches on development and 

adaptation of tests started before partition. As early as 1920s, work on adaptation of tests 

was initiated in India. Kamat in 1935, adapted Stanford-Binet Scale in Marathi and 

Kannada languages. In Northern India Dr. Rice had produced Urdu and Punjabi versions 

of this scale. In Pakistan many research studies have been conducted on development, 

adaptation and validation of intelligence, ability, aptitude, achievement, personality tests 

and other related issues. However. it should be mentioned here that in Pakistan, there is 

scarcity of research on the development of intelligence tests and particularly nonverbal 

intelligence tests. Although some efforts have been made to validate tests like Raven 
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Matrices, Cattell ' s Culture-Fair Intelligence Test and Wechsler Intelligence Scales for 

adult and children on different populations and against different criteria, but little work 

has been done in the field of development of an indigenous nonverbal test of intelligence, 

especially, for adolescents and adults. The only work, worth mentioning, in the field of 

nonverbal intelligence testing in Pakistan was carried out by Psychological Section at 

Anny General Headquarters. In 1950, various types of nonverbal paper pencil and 

performance tests were designed on the pattern of different famous nonverbal and 

performance tests. They were standardized on a large population of students from a large 

number of schools and colleges from different parts of the country. 

In Pakistan, intelligence tests are being used for personnel selection Since 

independence. The major users of intelligence tests in the country are Anned Forces, 

Federal Public Service Commission and four Provincial Public Service Commissions. 

Recently intelligence tests have also been included in the newly introduced Entry Tests 

being used for selection of candidates for admission in Medical Colleges and Engineering 

Universities throughout Pakistan. Most of these tests were developed during World War 1 

and introduced by British in the subcontinent. Since then little or no improvement has 

been made in culturally adapting them, testing their construct validity and determining the 

norms anchored in the cultural reality of our society. Perhaps very little efforts have been 

undertaken by the concerned psychologists to develop indigenous intelligence tests for 

personnel selection (Shah, 1994). 

An indirect indication of the need to develop psychological tests in Pakistan was 

first made by the commission on National Education in 1959. The commission expressed 

dissatisfaction with the existing examination system and criticized its reliability and 

validity. It recommended the establishment of a Bureau for the development and 

construction of tests to develop and to use more objective methods of guidance and 
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evaluation in education. Since then almost all the commissions and committees appointed 

by the government to recommend reforms in education have recommended the need for 

intelligence and aptitude tests and other objective examination methods. 

In 1962, Board of Secondary Education Karachi established a project to develop and 

standardize general ability and aptitude tests for educational guidance at the secondary 

school level (Hassan, 1986). The senior teachers wrote items for the tests, which were 

standardized on a sample of 2000 children. However, the use of these tests was rather 

limited and was soon abandoned. Similarly, little use of aptitude tests developed in the 

former East Pakistan at Dacca university and at the Punjab university was made (Ansari, 

1979). Further, there has been much duplication in research on adaptation and 

development of tests because of the lack of any centrally coordinating body at the national 

level e.g., National Testing Bureau. For instance, at least, four different institutions have 

worked on the development of aptitude tests, the adaptation of WISC and the translation 

and adaptation of Study Habit and Attitude Questionnaires (Ansari, 1979). There has been 

no effort at national level to establish norms to ascertain use of these scales across 

different subcultural and regional groups throughout Pakistan. Different institutions 

including universities and other organizations are using psychometric methods to 

develop/adapt tests according to their own requirements and available expertise. 

However, no serious attempt has been made so far to develop and standardize indigenous 

tests. A brief summary of some of the research studies conducted on the development of 

intelligence tests and related issues in Pakistan is presented below: 

Jamal (1964) used Raven's Colour Progressive Matrices (CPM) with Kindergarten 

children to explore the relationship between socio-economic level and intelligence. The 

differences found were not significant. 
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Kausar (1998), carried out a research to study the validity of Raven's Coloured 

Progressive Matrices (CPM) in Pakistan. To study the latent intellectual abi lity of 

children under the age of 11 years, a random sample of 324 students was drawn in terms 

of age, grade, gender, urban-rural residence, socioeconomic status and level of 

academic achievement. The results of the study revealed significant differences in 

performance on CPM in favour of urban school children, girls and high academic 

achievers. However, the effects of SES were not found statistically significant. The 

findings of the study suggest that CPM is a valid measure of latent intellectual ability 

for children belonging to urban areas of Pakistan. However, the test seems to be biased 

against the rural areas. 

Ansari and Iftikhar (1984) conducted a study to determine the validity of Raven's 

Standard Progressive Matrices for urban and rural school children in Pakistan. It was 

found that RSPM is useful as a test of intellectual performance for the urban school 

children. For the rural school children the utility of this test was limited. 

Ismail and Mehmood (1986) administered Raven's Standard Progressive Matrices 

to 300 students to study the effect of sex and social class. A significant difference was 

found among the performances of three different classes. However no significant 

difference was found between boys and girls. 

Imam and Munaf (1988) administered Raven's Standard Progressive Matrices on 

66 students of grade 5. A significant difference in intellectual performance was found 

among the first, second and third born children. 

Riaz (1979) conducted a study to find out distinction between the constructs, 

intelligence and creativity and their relationship with academic achievement. Multiple 

correlation of intelligence and creativity with academic achievement showed that 
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addition of creativity test to intelligence adds significantly to the prediction of 

achievement over and above obtained by intelligence test alone. 

Hasan (1981) assessed the effects of bilingualism on the performance of Pakistani 

school girls on tests of verbal intelligence and reasoning. The results indicated that 

bilingualism was significantly related to poor performance in verbal intelligence and 

reasoning. 

Sheikh, (1982) developed "Zahanat Paima" in Department of Applied Psychology, 

University of the Punjab. It is an adaptation of Otis Quick Scoring Mental Ability Test 

in Urdu. However, its use has been limited to the Department concerned and has never 

been available to other researchers and psychologists. 

Ain (1985) validated Cattell ' s Culture-Fair Intelligence Test on Pakistani children. 

The researcher administered Scale II, form A of Culture Fair Intelligence Test to 1129 

students of 5th, 6th and 7th grades of English and Urdu medium schools of Peshawar. The 

validity study demonstrated that although test scores were not significantly correlated 

with age, they were strongly related to school grades, academic achievement and 

teacher's ratings. The author explained low correlation of test scores with age in terms of 

non availability of accurate record of the age of these students. 

Israr (1985) tried out thirteen Piagetian tasks on a sample of 360 primary school 

children from all over Pakistan. The result show that grade 1 children were at early 

concrete operational stage, grade 3 at mid concrete operational stage and grade 5 were at 

late concrete operational stage. 

In a study at National Institute of Psychology (NIP), Khan and Ahmad (1984) 

developed a cultural adaptation of Columbia Mental Maturity Scale. It is meant for a 

lower age group (3 years 6 months to 9 years 11 months). It is a test of general reasoning 

containing geometrical and figural material, some of which are coloured. The major 
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changes in adaptation were replacing colours with line design for ease of reproductions 

and changes in figural material to make them closer to the experiences of the Pakistani 

children. Geometrical drawings were retained as such. 

Aziz (1997) developed a Pakistani version of Columbia Mental Maturity Scale 

(CMMS) for children aged 3 years 6 months to 10 years. This test consists of 92 pictorial 

and figural classification items. These items are arra..nged in a series of seven overlapping 

levels: two for pre-school children, and five for each grade 1 through 5. The reliability 

and validity indices characterized the test as a useful tool for children in Pakistan, 

specifically in the school setting. 

To investigate differential schooling effects on cognitive development and 

intellectual ability in the primary school students, Khalid (1986) studied differences in 

cognitive development of primary school students of government and private schools. The 

results revealed no significant correlation between school type and cognitive development 

indicating that the differences between cognitive levels of the children of different schools 

are largely due to the socioeconomic status of the parents and probably other home 

variables with negligible impact of the school. 

Ahmed (1987) adapted and translated California Psychological Inventory (CPI) in 

Urdu. Administration of Urdu and English versions of CPI on bilingual subjects showed 

sufficient similarity between the two versions. The overall psychometric evaluation lends 

reasonably sufficient credence to further use of CPI in Pakistan and to research on 

predictive classificatory issues. 

Israr (1988) studied psychological interpretation of mathematical learning problems 

among secondary school students from urban and rural backgrounds. The results revealed 

that there were more problems in learning mathematics at grades 6 and 7 as compared to 

grade 8. Mathematical ability and general ability were difficult to distinguish from each 
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other. The findings also revealed that mathematical questions presented in narrative forms 

were more difficult to learn as compared to non-worded questions. 

Israr and Abbas (1990) developed a Test ofIntellectual Development for pre-school 

children. The contents of the test are both verbal and nonverbal. It consists of eight 

subtests; Colour naming, Reasoning, Seriation, Verbal-memory, Pictorial-memory, 

Perceptual-motor task, One to one correspondence and Conversation. The reliability of 

the test was determined by test-retest and KR-20 methods. The test was validated against 

the criterion of age differentiation. The reliability and the validity studies confirmed the 

utility of the test as a sound psychometric tool. 

Mahmud (1990) developed and validated Educational Ability Test for Pakistani pre

school children. The test consisted of 56 items covering six areas: Visual Matching, 

Reasoning, School Language, Quantitative Concepts, Auditory Memory and Rhyming. 

Test-retest reliability (.82) demonstrates temporal stability of the test over a period of two 

months. Similarly, reliability of the test computed by KR-20 formula (.90) shows the 

homogeneity of the test. Significant differences were found in the rural-urban samples, 

while gender differences were indicated only in rural sample. 

Ansari, Tariq, and Iftikhar (1990) developed and validated Educational Ability Test 

Level 5. The test purports to evaluate the current status of a student in terms of a broad 

range of cognitive educational objectives including hislher ability to recall, comprehend, 

reason and analyze material that a student comes across in hislher environment in the 

school and outside the school. The internal consistency and test-retest reliability were 

found to be satisfactory ranging from.87 to .90 for various groups. 

Hussain (1992) developed a Group Verbal Intelligence Test in Urdu for high school 

students. The test comprised two subtests; Vocabulary Test and Numerical Ability Test. 

The reliability of the test was determined by KR-20 method. It was validated against the 
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criterion of school marks. The reliability (.88) and validity (.55) were found to be 

significantly high. Significant differences were found in male and female sample. 

Naheed (1993) has developed a Verbal Test of Intelligence for Pakistani Urban 

Primary School Children. The test is comprised of two sub-tests: Vocabulary and 

Arithmetic. The school marks were used as a validity criterion for the test. The reliability 

was detennined by KR-20 fonnula. Both the reliability (.80 to .85) and Validity (.89 to 

.90) indices were found to be highly significant. 

Syed (1993) developed a Non Verbal Test of Intelligence for Pakistani Urban 

Primary School Children. It is an individual test comprising two subtests: Block Design 

and Picture Completion. The reliability of the test was detennined by KR-20 method 

while validity index was obtained by correlating the test scores with school marks of the 

subjects. The reliability (.82 to .86) and validity (.85) indices were found significantly 

highly. 

Gardezi (1994) developed a Non Verbal Intelligence Test for students of grade lOin 

the age range of 15 to 17 years. The test comprised foursubtests viz., Series, Analogies, 

Classification and Matrices. Both the reliability (.77 to .82) and validity (.76 to .82) 

indices were found to be highly significant. Percentile nonns were developed separately 

for boys and girls. 
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Chapter-II 

RATIONALE OF THE STUDY 

The study is aimed at developing and standardizing an Indigenous Nonverbal 

Test of Intelligence (INTi) for the assessment of general inteiligence of Pakistani youth. 

The main emphasis is to develop a nonverbal test of general intelligence "g" in a 

manner to minimize the influence of verbal fluency, specific social and school learned 

skills, knowledge, socio-economic status, educational, cultural and experiential 

background on the test scores by using nonverbal test content comprising figurative 

material from our own cultural and folk heritage. 

Like most of the developing countries, there is scarcity of research on test 

development in Pakistan. Most of our organizations and testing serv· ces are still sing 

foreign tests without even proper adaptation and validation against local criteria. 

Although some efforts have been made in adapting tests imported from the west like 

WAIS, WISC, Raven's Progressive Matrices, Cattell's Culture Fair Intelligence Test 

etc. but no serious effort has been made to develop and standardize indigenous tests of 

intelligence. Majority of the newly developed/adapted tests are half baked, where loose 

psychometric criteria, and even faulty methodology have been applied which raises 

serious doubts about the reliability, validity and especially the construct validity of these 

tests. In most of these studies, the sampling is also a major limitation. The researchers 

have neither used national sample nor have included people from rural areas in the 

sample who constitute bulk of our population. Similarly due care has also not been 

taken to include subjects from all ethnic groups and social classes etc. Item analysis, and 

reliability and validity studies have been conducted improperly employing small 
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samples. In most of the cases, the statistical analyses perfonned are inadequate. The use 

of foreign intelligence tests or their adapted versions with psychometric shortcomings in 

measuring intelligence to predict success in school/college or on the job makes the 

results questionable (Shah, 1994). 

As regards the question, why to develop a new non verbal test of intelligence 

and why not to use the existing well established culture fair (nonverbal) intelligence 

tests like Raven Matrices and Cattell's Culture Fair Intelligence Test, many educators, 

psychologists and personnel officers of the developing countries hold widely divergent 

views. At the one extreme, there are those who look mainly at the vast environmental 

differences between the developing countries and the highly advanced nations and 

conclude that any test designed for one culture can not serve the other. At the other 

extreme, there are many others who attach greater importance to the fact that the skills 

needed in both developed and developing countries are exactly the same, so these tests 

can be used everywhere without adaptation (Schwarz & Krug, 1972). Still there is 

another point of view that these tests can be used cross-culturally after proper adaptation 

and validation against local criteria. 

It has been observed from different cross-cultural studies that culture fair or 

cross-cultural intelligence tests are not universally applicable or equally fair to all 

cultures in view of their numerous dissimilarities. The Culture Fair or Cross-Cultural 

tests can not completely eliminate culturai differentials. Every test tends to favour 

persons from the culture in which it was developed. The mere use of paper and pencil or 

the presentation of abstract tasks having no immediate practical significance will favour 

some cultural groups and handicap other (Anastasi. & Urbina, 1997). 

Intelligence is very closely related to cultural technology. In the West, the 

cultural technology is literacy. It is therefore, impossible to test intelligence in different 
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cultures with the tests developed in the West unless we know more about their 

technologies. If the test is designed to provide a good description of competence in a 

literate society, it is unlikely to have anything in common with tests suitable in an 

illiterate or less literate society. Unless we take into account all fundamental operations 

that cut across all forms of intelligence and intelligent behavior, we can not construct 

tests for different cultures. Still, we have to have operations that test through culturally 

relevant items. For the Raven' s Matrices, it should be more appropriate to construct a 

test in which the figures should relate to the patterns or designs commonly used in the 

culture in which the test is going to be used. Such patterns will have at least much 

higher face validity than the items used in the original test (Mahmood, 1991). 

Sternberg (1985), in his triarchic theory of intelligence asserts that intelligence is 

a purposeful and goal-oriented behavior consisting of two general skills, the ability to 

deal with novel tasks and to learn from experience. Intelligence depends on acquiring 

information processing skills and strategies to solve problems and it cannot be 

understood and assessed outside socio-cultural context. What may be relevant in one 

culture may not be in another culture. 

Cross-cultural nonverbal intelligence tests cannot be used effectively without 

proper adaptation and validation against local norms. Parmer (1989) in his study of 

cross-cultural transfer of nonverbal intelligence tests provides evidences that without 

adequate examination of validity of culture fair test in a particular culture, it does not 

demonstrate the expected equal performance across cultures. He suggests that exclusive 

use of abstract- figural test and test not standardized on relevant sample should be 

avoided. 

After adapting a culture-fair/nonverbal test to a particular culture, or proper 

validation against local criteria, it is probably possible to test intelligence with some 
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degree of accuracy. But still it is unlikely that any single test could be designed that 

would fully meet the requirements across the wide range of cultures. The problem of 

construct validity of the test is always there. The test material , for example, complex 

structure and geometrical figures of intelligence test that pertain to one cultural 

construct may be irrelevant in other cultures in their original forms. The results of such 

tests in other cultures always remain dubious (Kline, 1991; Shah, 1994). 

There is a greater cultural diversity in the Third World countries than in the 

industrialized and developed countries of the West. Another problem in the adaptation 

of foreign tests is the strong urban and rural divide in the Third World countries. In a 

primarily rural society, parts of these countries become urbanized and industrialized and 

the development is often lopsided. Consequently, the social, economic and cultural 

differences between rural and urban populations are ever increasing with the passage of 

time. As a result, even the so-called culture-fair tests have been shown to differ 

significantly from the normative data of rural and urban populations. In an interesting 

and pioneering study (Ansari & Iftikhar, 1984), Raven's Standard Progressive Matrices 

were given to urban and rural school children of 6th, 7th and 8th grades. It was found 

that the gap between the two increased with age, urban pupils doing better than the rural 

ones, at higher age levels (Mahmood, 1991). 

According to Brislin (1990), intelligence can best be understood and measured 

in cultural relative terms. One cannot perform well on an intelligence test unless s/he is 

familiar with the culture from which it has originated. 

Cattell (1971) has claimed that Culture Fair Intelligence Tests (nonverbal In 

content) are more effective within culture with subjects of different educational and 

socio-economical background. He has also warned that cross-culturally use of these 

tests have to be treated with great cautions. 
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In a recent study in United States, Naglieri & Prewett (1999) found that non

fluent English speakers and children with receptive or expressive language impairments 

are at disadvantage when assessed with traditional intelligence tests. They suggested 

that for intelligence assessment such methods be used that place little or no emphasis on 

English language skills. 

There have been commonly two approaches to assessing intelligence in 

situations where the individuals in question would be handicapped. First, traditional 

tests are used, using standard or adapted testing instructions. For example, the Wechsler 

Intelligence Scale for Children, WISC-III (Wechsler, 1991) and Stanford Binet 

Intelligence Scale, SB-IV (Thorndike, Hagen, & Sattler, 1986) are often employed, 

partly because they are purported to use some nonverbal assessment techniques. 

However, the nonverbal abilities assessed through the performance scale of the WISC 

and nonverbal reasoning scale of Stanford Binet include tasks that require language 

based strategies for successful completion, and both tests include culture-bound items. 

In particular, the SB-IV relies heavily on language ability throughout and therefore is 

totally inappropriate for use with the individuals from different cultural and language 

backgrounds or level of hearing or speech abilities (Sullivan & Burley, 1999). 

The second approach is to use specialized intelligence tests designed to measure 

intellectual functioning through a system that does require language-based responding. 

Raven's Progressive Matrices (Raven, Court & Raven, 1985), the Test of Nonverbal 

Intelligence (Brown, Sherbenou, & Johnsen, 1990) and the Matrix Analogies Test

Expanded Form (Naglieri, 1985) are a few of the more popular tests that are specifically 

developed to measure intelligence nonverbally. Each of these tests has been criticized 

for a variety of shortcomings, most important being the narrow range of abilities they 

assess (Sattler, 1992). The Raven's Progressive Matrices and Matrix Analogies Test are 
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used to measure nonverbal cognitive abi lities solely through the use of figural matrices 

and the Test of Nonverbal Intelligence assesses intelligence solely through problem 

solving. The problem with using these types of tests is that they do not assess 

intelligence in a comprehensive manner. Naglieri and Prewett (1999) believe that a 

nonverbal measure of intelligence should provide a more complete evaluation of the 

cognitive processing of individuals with hearing impairments, physical limitations, 

limited knowledge of the English language, and language/ communication disorders, as 

well as those of normal persons. 

According to modem factor analysis (Cattell, 1971, 1987), general intelligence 

"g" is composed of fluid (spatial-mechanical) intelligence "gr" and crystallized (verbal-

mathematical) intelligence "gc". Cattell regards fluid intelligence as being closely 

related to a person's innate capacity for intellectual performance. It depends more on 

biological and physiological influence than on formal schooling. On the other hand, 

crystallized intelligence is what a person has accomplished through the use of hislher 

fluid intelligence and what s/he has learned is based on social, cultural and formal 

school learning. Fluid intelligence reflects the level of intellectual competence 

associated with casual learning processes and is assessed by nonverbal intelligence tests 

(measures of abstract reasoning), whereas, crystallized intelligence reflects intellectual 

competence associated with formal national/international learning processes and is 

assessed by traditional verbal tests (measures of vocabulary, world knowledge etc). 

Fluid and crystallized abilities are highly correlated at an early age of 2 or 3 years. As 

children grow older and undergo different experiences at school and in the family, fluid 

ability and crystallized ability become less highly correlated. The bright and well-

adjusted children exposed to rich environments both at school as well as home can 

invest most of their fluid ability in the crystallized skills of their culture. On the other 

hand, the equally bright children from homes where education is not valued and who 
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attend schools providing poor quality of education will not be able to fully invest their 

fluid ability. The school performance of such children may be poor as compared to 

average children who invest all their abilities at a school (Kline, 1991). 

Although, many psychologists believe that ' intelligence' is synonymous with 

fluid intelligence, but in countries where educational system is reasonably egalitarian, 

crystallized intelligence may appear very similar to fluid intelligence (Eysenck and 

Kamin, 1981). Certainly, in USA, UK and continental Europe, the gr and gc correlate 

quite highly, whereas, in most of developing and underdeveloped countries, the 

correlation between fluid and crystallized intelligence is very low, which may be 

possibly explained in terms of obvious disparities in the educational systems 

According to Cattell's theory, individuals' crystallized intelligence is dependent 

on their socioeconomic status, cultural, social, experiential and educational 

environments. In other words different individ als may have different levels of 

crystallized intelligence owing to differences in socioeconomic status, cultural and 

educational backgrounds. Therefore, it seems imperative to assume that crystallized 

intelligence of individuals measured by verbal tests may not represent an appropriate 

method to assess intelligence in a culture where numerous disparities exist in the 

educational, social and economical background of the individuals. 

Pakistan is a country with many subcultures and classes. People differ in their 

educational, social and economical background. Most of the people of our country are 

from rural areas and middle or lower socioeconomic classes. Most of them fail to 

provide their children a congenial or conducive environment for better education and 

intellectual development. There are lots of disparities in our educational system too. The 

standard of education in our educational institutions, except few higher category 

national and international institutions, is very low. Under these circumstances it does 
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not seem appropriate to judge or compare the intellectual abi lities of our youth on the 

basis of their performance on foreign made verbal tests of intelligence that are 

inherently culturally biased. To measure the true intelligence or general ability of our 

youth with a minimal influence of their social, economical, cultural, experiential and 

educational environment, it is imperative to develop a nonverbal test of intelligence 

consisting of material developed indigenously from our own cultural and folk heritage. 

In view of the insufficient, inadequate and psychometrically improper research 

studies conducted in our country on test development, difficulties in the administration 

of culture fair intelligence tests and significant differences in the educational, cultural 

and socioeconomical backgrounds of our people, it seems more appropriate to develop 

indigenous nonverbal test of intelligence for our youth based on scientific psychometric 

principles. The test should provide adequate evaluation of the intellectual/cognitive 

processing of individuals with different educational, cultural, experiential and 

socioeconomical backgrounds. 
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Objectives of the Study 

Main objectives of the present study were as follows : 

1. To develop a psychometrically sound indigenous nonverbal test of intelligence 

based upon comprehensive theoretical foundations with high reliability and validit'j 

for Pakistani youth. 

2. To develop an instrument for assessment and prediction of intellectual potential of 

our youth. 

3. To ascertain utility of the new test for all segments of population at national level. 

4. To develop test norms in order to facilitate meaningful interpretation of scores both 

for individuals as well as groups. 
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METHOD 



Chapter-III 

METHOD 

TEST DEVELOPMENT 

Planning the Layout 

Planning is an essential activity in all stages of a test construction project. Test 

planning encompasses all of the many and varied operations that go into producing a 

new test. So, a blueprint of the proposed Indigenous Nonverbal Test oflntelligence 

(INTI) was prepared in line with the objectives of the present study, indicating the test 

content, generation of different types of items, formation of subtests of the proposed 

test, preparation of the draft test, instructions to be given, tryouts and analysis of test 

items. 

Development of the Test Items 

The items of the test were generated in a multi-stage process. First of all , the 

available literature/research studies regarding intelligence, ability and cognitive 

development testing, were reviewed. It was followed by a thorough study of some well 

known intelligence tests, specifically nonverbal tests of intelligence like Raven' s 

Progressive Matrices, Cattell ' s Culture Fair Intelligence Test, Wechsler' s Adult 

Intell igence Scale, and Otis-Lennon Mental Ability Test. Secondly, a panel of six 

psychologists from the National Institute of Psychology and Armed Forces who had 

expertise in the fie ld of psychological test construction were consulted and their 

technical advice/guidance was taken for the development of the proposed indigenous 

69 



nonverbal test and its contents. The review of the intelligence tests as well as research 

studies conducted in the field of intelligence test development and discussion with 

experts helped in preparing the blueprint of the test. The test was thus planned in a 

manner so as to measure the various aspects of general intelligence including abstract 

reasoning, spatial relations, conceptual ability, accuracy of discrimination, eduction of 

relations and correlates. 

After the finalization of general content areas of the nonverbal test, the types of 

items were specified. Items were then developed according to the specifications laid 

down in the blueprint of the proposed test, using figurative material taken from our own 

culture and folk heritage including different patterns, shapes, drawings, designs, 

diagrams, symbols, pictures of the parts of human body etc. The main purpose of the 

development of such items was to minimize the influence of individual's educational, 

social, cultural and experiential background, specific social and school learned skills 

and knowledge on the test performance. 

The items of the test were developed indigenously. However, ideas about the types 

of items were borrowed from different famous and standardized intelligence tests such 

as W AIS, Otis-Lennon Mental Ability Test, Raven's Progressive Matrices, Cattell's 

Culture-Fair Intelligence Test and Differential Aptitude Test (Abstract Reasoning). 

Items were constructed in the framework of English script writing (from left to right) 

instead of Urdu script writing (from right to left). This decision was based on the 

outcome of an empirical study (pilot study). The researcher devised two sets of 25 

similar nonverbal items. One set had 25 items in English and other had 25 items in Urdu 

script writing. Both these sets of items were administered to a sample of 50 subjects one 

after the other. The subj ects were asked to comment which version of the test items they 

found easy and convenient to solve. They were also asked to give reasons to support 

their opinion. After the analysis of data, no significant difference between the scores of 
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the subjects on both sets of test items was found . Most of the subjects were of the 

opinion that they found English version of test items easier and convenient to solve. 

They were also of the view that as they learn and solve mathematical problems in 

English throughout their academic career, therefore, they always like to solve problems 

in that way. In the light of these findings, it was decided to develop test items in the 

framework of English script writing. 

As the Indigenous Nonverbal Test of Intelligence (INTI) was planned to be a test 

of t1 uid intelligence which according to Cattell (1971) is best tested either by items 

which all members of culture have over learned or by items with which all subjects 

regardless of education and background are equally unfamiliar (Kline, 1986). While 

devising the test items, an effort was made to construct items, which could be equally, 

unfamiliar/familiar to all the subjects with different social, cultural and educational 

backgrounds or represent experiences common to every member in a particular culture. 

Item content consisted of material, which was neither specific to a particular culture, 

class, geographical area nor was advantageous to any class or group. However, the 

assumption of equality of experiences is questionable and it is difficult to develop such 

nonverbal items, which are equally unfamiliar or familiar to all the subjects. Some items 

may be closer to the experiences of subjects from one educational and social 

background whereas, other may prove favourable to other segment of the population. 

Format of the Test 

The format selected for the test was polychotomous. This format contains multiple 

choice items. There are two parts in a multiple choice item; (1) the stem, which contains 

the question or problem and (2) the options, which make up a set of possible answers 

from which subjects have to choose the correct one. All the items developed had 4 to 6 
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options depending upon the specific characteristics of different types of items. All the 

items had only one correct answer. The multiple choice items not only provide 

objectivity of measure but also cover a wider range of content areas. They are usually 

proved to be more appropriate for presenting concepts in novel situations in the stem. It 

was expected that this would assure the objective nature of the nonverbal measure both 

in administration as well as scoring. For the development of items of nonverbal 

intelligence test, rules for construction of items chalked out by Thorndike and Hagen 

(1991) and guidelines given in the " Standards for Educational and Psychological 

Testing" (1985) developed by a joint committee of the AERA, APA, and NCME were 

followed. 

Types of Test Items 

An initial pool of 250 nonverbal 'tems compnsmg five mam categori s was 

developed. Each category contained 50 items. 

Series 

In these items, the subject is presented with a series of figures, patterns, designs 

etc., and is asked to choose the next one in the series, which is a logical continuation of 

the series amongst the choices provided as answers. In series completion items, one 

must encode the terms, then infer the relation between each successive pair of figures or 

patterns and then apply this relation to generate a correct completion. 

Matrices 

The kind of inductive reasoning item that combines elements of analogy, series 

completion and classification problems is the matrix item. In matrix item, there are 
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typically nine small squares or cells embedded in one large square. In each of the small 

square is a figural design that is part of several patterns. The patterns go horizontally 

across the matrix and vertically down the matrix. Usually, one of the cells of the matrix 

is blank, most typically, the cell at the lower right. The examinee' s task is to figure out 

what figural design from answer alternatives ought to go in the empty cell in order to 

finish the various patterns i.e., what figure from the answer figures will complete the 

horizontal and vertical patterns of which it is a part. Matrix item is a double figure 

analogy in which two relations must be identified. 

Analogies 

In this type of items, the subject's task is to deduce relationship between the terms 

and apply it in the new case. The subject has to detect the relationship in the first two 

figures or patterns and to find out which one of the figures given as answer options 

exemplifies the similar relationship in the third figure. In analogies, the mental 

processes of encoding, inference, mapping, application and justification are necessary. 

Typical geometrical analogies involve additions, deletions and transformation of 

geometrical figures or portion of such figures and the subject's task is to figure out what 

these additions, deletions and transformation are. 

Odd-one I-out (Classification) 

Classification items require essentially the same set of performance components as 

series completion and analogy problems. Like series completion and analogies, 

classification items can come in a variety of forms. One form, the Odd-one-out consists 

of set of terms, one of which does not belong to others. The examinee's task is to figure 

out which term i.e., figure, design, pattern does not belong to other figures, designs and 

patterns etc. 
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Similarities (Classification) 

Another fonnat sometimes used in understanding and solving classification items is 

somewhat different. It consists of four sets of two tenns each. Proceeding the four sets 

of tenns is a single tenn appearing by itself. The examinee's task is to indicate with 

which of the four sets of two tenns the single tenn should appear. The perfonnance 

components used to solve such problems are much the same as those used to solve 

series completion and analogies, although that are applied in a slightly different way. 

Here first one must encode the tenns of the problems, next infer what is common to 

each of the pairs of two tenns and then map the higher-order difference or differences 

between the pairs of lower-order relations inferred. These differences will be further 

used as the basis for deciding to which of the four categories the single tenn belongs. 

Finally one needs to apply what slhe have learned in order to detennine in which 

category the single tenn belongs. 

FormationofSub~sb 

The items developed pertaining to five different categories were then assigned to 

relevant subtest. The five subtests were: Series, Matrices, Analogies, Odd-one-outl and 

Similarities depending upon the fonnat of items. 

The five types of items not only make the test as varied as possible, they also 

provide an opportunity to measure different aspects of one' s intellectual functioning 

without stress on anyone particular ability or skill. The other reason for the construction 

of five subtests including different types of items is to minimize the error of 

measurement. 
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All the five types of items involve functions like abstract reasonmg, spatial 

relations, conceptual ability, eduction of relations and correlates, permutation and 

alternation of alternatives, and accuracy of discrimination. 

Initial Editing of the Items 

The items prepared in the initial stage were presented to five psychologists 

involved in research and development of psychological tests for their expert opinion and 

technical advice. In the light of their views/suggestions, changes and adjustments were 

made in the problem and answer figures of the test items. 

Instructions for the Administration of Test 

The medium of instructions in our educational institutions varies from pure Urdu 

medium, a mixture of both Urdu and English and pure English medium. Therefore, for 

the convenience of subjects of all categories of educational institutions, general 

instructions for the administration of the test and specific instructions for each subtest 

were written in both Urdu and English languages. In this regard, efforts were also made 

to write Instructions in very simple, clear and easy language. A separate answer sheet 

for the test was also devised. 

In order to select the most satisfactory items, the first draft test was tried out on a 

representative sample of target population. 

First Try Out 

A pool of 250 items of five different types was tried out on a sample of 50 

students of grade 12 at Federal Government Sir Syed College, Rawalpindi. The test was 
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administered on two groups of 25 students each. The students were introduced to the 

purpose of the study and were given instructions for taking the test. They were 

encouraged to suggest changes, they considered appropriate, for the improvement of the 

test, test items and answer sheet. The main objectives of the first try out were to: 

1. test the adequacy of items and feasibility of test format. 

2. discard items with ambiguous and unclear designs and drawings. 

3. identify items, which were too easy or too difficult (low discriminatory power). 

4. determine response valence. 

5. arrange the items in ascending order of difficulty. 

6. test the clarity and comprehension of general and specific task related instructions. 

7. check appropriateness of the answer sheet. 

On the basis of first try out, a total of 138 items out of 250 items, 30 each in first 

three subtests and 24 each in fourth and fifth subtest were retained. The remaining 

Items, which were reported by the subjects either too easy or too difficult, or having 

ambiguous and unclear drawings, designs etc., were discarded. Some modifications and 

improvements in the test format, test items and test instructions were also made. The 

response options of items, which were not checked by any respondent, were discarded 

or modified. 

Second Try Out 

After first try out, the format of the test and test items, instructions for the 

administration of test and test answer sheet were finalized. The second draft of the 

proposed test was administered to a representative sample of 200 subjects. It consists of 

138 items grouped into five subtests. The Series, Matrices, and Analogies tests consist 

of 30 items each, while Odd-one-ouf: and Similarifies contain 24 items each. 
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Objectives 

The second try out was carried out for the fo llowing purposes: 

1. Item analysis of the test with reference to estimating its: 

(a) Internal consistency 

(b) Item discrimination 

(c) Item difficulty 

(d) Response valence 

2. Revision, improvement and arrangement of items and their response options in the 

respective subtest in the light of item analysis. 

Sample 

The second draft of the test was administered to a group of 200 candidates who 

had passed HSSC (grade12) and reported to Army Selection and Recruitment Centres 

for preliminary examination for commission in Pakistan Army. Their ages ranged from 

17 to 22 years. The sample included subjects from different socio-economic, urban and 

rural and educational backgrounds. The list of the Army Selection and Recruitment 

Centers from where the sample was taken is given at annexure A. 

Test Administration 

The second draft of the test, comprising 5 subtests, was administered to subjects in 

groups. Each subtest was administered separately. Before the administration of test, 

efforts were made to fulfill the prerequisites of testing as far as possible. The subj ects 

were seated comfortably in a relaxed situation to reduce their test anxiety. They were 

apprised of the objectives of the test and convinced that the test was only meant for 
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research purposes and it had nothing to do with their preliminary examination for the 

Army. They were also assured of the confidentiality of results. At the start of the test, 

instructions for taking the test were given. Each of the subtest was explained with the 

help of examples. There was no time limit for taking the test at that stage, however, the 

subjects were asked to attempt all the items and complete the test as quickly as possible. 

Scoring 

The answer sheets of the test were scored with the help of hand scoring keys. The 

responses were coded in terms of one and zero, since each item had only one correct 

answer. The maximum scores on subtests I, II, III, IV and V could be 22, 26, 25, 22 and 

19, whereas the minimum scores could be 4, 6, 6, 4 and 2 respectively. 

Analysis of the Data 

A computerized plan for the analysis of the items of the test was prepared and all 

the data were fed to computer. Since the main objective of the second try out was to 

determine the various psychometric properties of the test, therefore, the data were 

analyzed at different levels. 

Item Analysis 

As validity and reliability of any test depend ultimately on the characteristics of its 

items. each item of the draft test was analyzed quantitatively to compute three different 

indices: internal consistency, discrimination index and difficulty level. 
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Illtemal Consistency 

To determine the homogeneity of each subtest, indices of internal consistency 

based on item-total correlation were computed. Consequently, only those items were 

retained that were internally consistent (p <.01). 

Discrimination Index 

The discrimination index (D) of each item was computed by contrasted group 

technique. For this purpose, 27% high scorers (U) and 27% low scorers (L) on each 

subtest were taken (Thorndike & Hagen, 1991). The discrimination index of each item 

was obtained by subtracting the number of persons answering it correctly in the L group 

from the number answering it correctly in the U group. The difference between U and L 

for each item was converted into proportion. The items having discrimination value less 

than .3 were eliminated assuming that these items failed to discriminate significantly 

between high and low scorers on the test. Two items were discarded because of negative 

discrimination indices. Such items were considered poor items as low scorers performed 

better than the high scorers on these items. 

Difficulty Level 

Difficulty level of an item refers to percentages of examinees attempting any item 

correctly. Percentages of responses to correct choices (p values) were calculated for this 

purpose. Difficulty level of each item was calculated in term of each subtest of the test. 

Items with difficulty level (p value) below .3 and above .7 were discarded. However, in 

each subtest one easy item was retained to establish rapport. Details of indices of internal 

consistency, discrimination and difficulty of each item of test are given in Table 1. 
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Table 1 

Indices of Internal Consistency, Discrimination and Difficulty of the items of test 

Items Internal Consistency Discrimination Difficulty 
Index Level 

Series 

1. .40*** .35 .82 

2. .33*** .49 .57 
.., 

.42*** .66 .52 -'. 

4. .38*** .59 .50 

5. .44*** .54 .42 

6. .36*** .58 .64 

7. .43*** .51 .68 

8. .26*** .3 1 .72 

9. .22** .30 .32 

10. .14 .09 .16 

11. .45*** .62 .53 

12. .31 *** .41 .60 

13. .29*** .47 .54 

14. .50** * .67 .38 

15. .32*** .26 .80 

16. -.00 -.02 .08 

17. .13 .06 .08 

18. .17* .17 .27 

19. .44*** .44 .69 

20. .35*** .58 .56 

21. .44*** .53 .30 

22. .33*** .64 .51 

23. .09 .02 .03 

24. .01 .02 .19 

25 . .19* .28 .31 

26. .28*** .51 .45 

27. .35*** .44 .31 

Continue .. . 
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Items Internal Consistency Discrimination Difficulty 
Index Level 

28. A4*** .52 .30 

29. .33*** Al .31 

30. .33*** Al .33 

Matrices 

1. .20* .15 .89 

2. .36**:+' .51 .35 
., 

.53*** .61 .38 -'. 

4. .14 .22 .61 

5. .50*** .62 .66 

6. .38*** .57 Al 

7. .25*** .22 .68 

8. .25*** .31 .62 

9. .16* .20 A3 

10 .27*** .27 .68 

11 .39** * .52 .65 

12 Al *** .51 .73 

13 A2*** .58 .60 

14 A9*** .63 .59 

15 A9*** .68 .54 

16 A9*** .67 .57 

17 .01 - .02 .23 

18 .37*** .59 .58 

19 A7*** .67 .54 

20 .38*** .52 .62 

21 .36*** .50 .66 

22 .37*** .54 A5 

23 .58*** .76 .56 

24. A5*** .62 .62 

25. .19* .20 .27 

26. A7*** .65 .53 

Continue .. . 
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Items Internal Consistency Discrimination Difficulty 
Index Level 

27. .27*** .27 .71 

28. .35*** .41 .31 

29. .35*** .41 .31 

30. .37*** .52 .34 

Analogies 

I. .15 .05 .92 

2. .13 .17 .38 

'" .41 *** .51 .72 ". 
4. .28*** .39 .69 

5. .13 .15 .50 

6. .22** .30 .38 

7. .32* ** .20 .77 

8. .42*** .67 .47 

9. .05 .00 .18 

10. .39*** .53 .70 

II. .33*** .26 .78 

12. .35*** .56 .44 

13. .35*** .46 .60 

14. .29*** .38 .63 

15. .38*** .58 .57 

16. .47*** .61 .33 

17. .24** .37 .64 

18. .18* .15 .26 

19. .02 .09 .23 

20. .26*** .41 .30 

2 I. .36*** .58 .59 

22. .48*** .54 .63 

23 . .42*** .52 .60 

24. .52*** .72 .50 

25. .28*** .51 .41 

Continue ... 
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Items Internal Consistency Discrimination Difficulty 
Index Level 

26. .45*** .46 .75 

27. .03 .00 .13 

28. .49*** .67 .44 

29. .49*** .66 .55 

30. .28* ** .34 .58 

Odd -one-out · 

1. .38*** .43 .66 

2. .10 .04 .31 
.., 

.10 .09 .16 .). 

4. .42*** .65 .50 

5. .5 1*** .69 .55 

6. .33 *** .38 .35 

7. .22** .31 .30 

8. .48*** .65 .44 

9. .43*** .43 .70 

10. .45*** .67 .45 

11. .16* .1 5 .1 7 

12. .44*** .44 .72 

13. .37*** .49 .60 

14. .47*** .57 .58 

15. .41*** .69 .46 

16. .49*** .51 .72 

17. .32*** .58 .42 

18. .39*** .48 .65 

19. .37*** .52 .39 

20. .17* .20 .43 

21. .43*** .51 .62 

22. .43*** .52 .52 

23. .53*** .72 .52 

24. .36*** .54 .40 

Continue ... 
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Items Internal Consistency Discrimination Difficulty 
Index Level 

Similarities 

1. .13 .22 .37 

2. .27*** .33 .64 

3. .42*** .60 .48 

4. .36*** .59 .43 

5. .09 .06 .16 

6. .10 .09 .29 

7. .15 .13 .12 

8. .20* .22 .24 

9. .37*** .41 .70 

10. .43*** .42 .73 

11. .30*** .41 .62 

12. .38*** .58 .45 

13. .20* .22 .18 

14. .47* ** .51 .52 

15. .25*** .17 .14 

16. .62*** .80 .44 

17. .41 *** .42 .35 

18. .00 .00 .11 

19. .28*** .31 .32 

20. .56*** .72 .51 

21. .39*** .33 .30 

22. .24*** .20 .16 

23. .58*** .73 .42 

24. .36*** .57 .38 

* p <.05, ** p <.Ol, *** P <.001 

After various analyses, a total of 48 items were discarded; 41 could not fulfill the 

three-stage evaluation criteria i.e. , appropriate item difficulty level, discrimination 

power and internal consistency. The remaining 7 items were found qualitatively 
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unsatisfactory (unclear drawings/designs), though fulfilling selection criteria. The 

details of the items discarded from each subtest of the test are given in Table 2. 

Table 2 

The index number of items discarded from each subtest of INTI 

INTI & Subtests Items Discarded Total 

Series 1,10,15,16,17,18,23,24,25,30 10 

Matrices 1,4,7,8,9,10,17,22,25,27 10 

Analogies 1,2,5,7,9,11 ,18,19,26,27 10 

Odd-one-out 2,3,11 ,12,14,18,19,20,22 9 

Similarities 1,5,6,7,8,13,15,18,22 9 

Full Test 48 

Response Valence 

The items qualifying the evaluation criteria were further put to response analysis 

i.e., to determine valence of each option for an item. Percentages of responses to each 

keyed response as well as each option were calculated. There was no item choice, which 

failed to attract subjects (zero valence). However, a total of 30 item choices 

failed to attract considerable number of subjects (Table 3). Upon qualitative analysis, 

these options were found confusing and unclear and were improved, modified or 

replaced accordingly. 
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Table 3 

Item-wise list of response choices with lower valence 

Subtests Item No Serial position of Choices with 

lower valence 

Series 

7 2 

9 2 

21 4 

26 1,5 

28 5 

Matrices 

"I 

-' 

19 3,6 

20 4 

21 1,5 

24 2,3 

Analogies 

"I 

-' 

4 3 

13 3 

20 4 

Odd-one-out 

4, 5 

Continue ... 
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Subtests Item No Serial position of Choices with 

lower valence 

Similarities 

3 2 

4 

12 

16 

19 2 

20 

21 3 

23 3,4 

24 2 

Rearrangement of the Test Items 

The remaining items in each subtest that qualified the evaluation criteria were 

rearranged in an ascending order of difficulty. 

The Final Test 

The final draft of the test consists of90 items. Three subtests viz., Series, Matrices 

and Analogies are comprised of 20 items each whereas, two subtests, Odd-one-out and 

levels is given in Table 5. 
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Table 4 

Indices of Internal Consistency, Discrimination and Difficulty of the items of the final 
test 

Items Internal Consistency Discrimination Difficulty 
Index Level 

Series 

I. .26*** .31 .72 

2. .44*** .44 .69 

3. .43*** .51 .68 

4. .36*** .58 .64 

5. .31 *** .41 .60 

6. .33*** .49 .57 

7. .35*** .58 .56 

8. .29*** .47 .54 

9. .45*** .62 .53 

10. .42*** .66 .52 

II. .33*** .64 .51 

12. .38*** .59 .50 

13. .28*** .5 1 .45 

14. .44*** .54 .42 

15. .50*** .67 .38 

16. .22** .30 .32 

17. .33*** .41 .31 

18. .35*** .44 .31 

19. .44*** .53 .30 

20. .44*** .52 .30 

Matrices 

I. .41*** .51 .73 

2. .50*** .62 .66 

3. .36*** .50 .66 

4. .39*** .52 .65 

Continue ... 
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Items Internal Consistency Discrimination Difficulty 
Index Level 

5. .38*** .52 .62 

6. .45*** .62 .62 

7. .42*** .58 .60 

8. .49*** .63 .59 

9. .37*** .59 .58 

10. .49*** .67 .57 

11. .58** * .76 .56 

12. .49*** .68 .54 

13 . .47*** .67 .54 

14. .47*** .65 .53 

15. .38*** .57 .41 

16. .53*** .61 .38 

17. .36*** .51 .35 

18. .37*** .52 .34 

19. .35*** .41 .31 

20. .35*** .41 .3 1 

Analogies 

1. .41*** .51 .72 

2. .39*** .53 .70 
.., 

.28*** .39 .69 .. ). 

4. .24** .37 .64 

5. .48*** .54 .63 

6. .29*** .38 .63 

7. .42*** .52 .60 

8. .35*** .46 .60 

9. .36*** .58 .59 

10. .28*** .34 .58 

11. .38*** .58 .57 

12. .49*** .66 .55 

Continue .. ~ 
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Items Internal Consistency Discrimination Difficulty 
Index Level 

13. .52*** .72 .50 

14. .42*** .67 .47 

15. .49*** .67 .44 

16. .35*** .56 .44 

17. .28*** .5 1 .41 

18. .22** .30 .38 

19. .47*** .61 .33 

20. .26*** .41 .30 

Odd-one-out 

1. .49*** .51 .72 

2. .43*** .43 .70 
.., 

.38*** .43 .66 .). 

4. .43*** .5 1 .62 

5. .37*** .49 .60 

6. .51 *** .69 .55 

7. .53*** .72 .52 

8. .42*** .65 .50 

9. .41*** .69 .46 

10. .45*** .67 .45 

11. .48*** .65 .44 

12. .32*** .58 .42 

13. .36*** .54 .40 

14. .33*** .38 .35 

15. .22** .31 .30 

Similarities 
1. .43*** .42 .73 

2. .37*** .41 .70 
.., 

.27*** .33 .64 .) . 

4. .30*** .41 .62 

5. .47** * .51 .52 

Continue ... 
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Items Internal Consistency Discrimination Difficulty 
Index Level 

6. .56*** .72 .5 1 

7. .42*** .60 .48 

8. .38*** .58 .45 

9. .62* ** .80 .44 

10. .36*** .59 .43 

11. .58*** .73 .42 

12. .36*** .57 .38 

13. .41*** .62 .35 

14. .28*** .3 1 .32 

15. .39*** .33 .30 

*p <. 05, ** p <.Ol, *** P <.001 
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Table 5 

Distribution of items of INTI in d(fferent ranges of discrimination and d(fJiculty levels 

p Values 

.71 - .80 

.61- .70 

.51 - .60 

.41-.50 

.3 1- .40 

.21 .30 

Total 

Number of Items 

Discrimination Difficulty 

6 4 

22 20 

33 26 

17 19 

10 16 

2 5 

90 90 

Table 5 shows that INTI has a fairly normal distribution of items in terms of 

discrimination and difficulty levels. The highest number of items fall in the middle 

ranges of discrimination and difficulty (.41 -.60). 

Test Taking Time for the Test 

After the final selection and arrangement of items in each subtest, a separate 

study was carried out to determine the average test taking time for each subtest and the 

full test. In this study, the test was administered to a sample of 100 subjects selected 

from the candidates who appeared for preliminary examination for commission in Army 

at Army Selection and Recruitment Centres. The subjects were told that it is a test of 
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general ability. Each subtest was administered separately. The subjects were asked to 

complete the test as quickly as possible and hand over the answer sheets immediately 

after completion of the test. Time taken by each subject to complete each subtest was 

noted down on the answer sheet. 

Test taking time for each subtest was determined by calculating the average 

time taken by first 85% of the subjects who completed the test. Average time for the full 

test was calculated by adding the average time taken for all the five subtests. The 

average time for each subtest and the full test is given in Table 6. 

Table 6 

Average time for each Subtest and the Full Test 

INTI & Subtests Number of Items Average Time · 
(Minutes) 

Series 20 10 

Matrices 20 10 

Analogies 20 10 

Odd-one-out 15 7 

Similarities 15 8 

Full Test 90 45 
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Final Study 

Once the test and the time limit were finalized, the final draft of the test was 

subjected to another study to determine its different psychometric characteristics. 

Sample 

The sample consisted of 200 subjects, 100 urban and 100 rural. Their ages were 

between 17 to 22 years. The sample was selected from candidates who reported at 

different Army Selection and Recruitment Centres for preliminary tests for commission 

in Pakistan Army. As the basic qualification for commission in Army is Higher 

Secondary School Certificate (HSSC), majority of the subjects included in the sample 

had passed HSSC (grade 12) examination. However, 16 subjects who had taken their 

final examination of HSSC and were waiting for the results and 45 subjects who had 

passed HSSC, a year or two ago and were undergraduate students at the time of testing 

were included in the sample. The subjects comprising sample of the present study come 

from Urdu/English medium institutions, Science/Arts groups and different 

socioeconomic backgrounds. List of Army Selection and Recruitment Centres is given 

at annexure-B. Distribution of sample in terms of area (Urban/Rural) and medium of 

instruction (Urdu/English) is given in Table 7. 
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Table 7 

Distribution of Sample in terms of Area (Urban/Rural) and Medium of Instruction 
(Urdu/English) 

Medium of 
Instruction 

Urdu 

English 

Total 

Test Administration 

Urban 

48 

52 

100 

Rural Total 

64 112 

36 88 

100 200 

The procedure of test administration in the final study was the same as in the 

second try out except that in the final study, a time limit was set for each subtest. In this 

study the subjects were tested in groups and each subtest was administered separately. 

The subjects were told about the time limit at the start of each subtest. They were asked 

to answer the questions as quickly as possible and try to complete the test within the 

prescribed time. 
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RESULTS 



Chapter-IV 

RESULTS 

Following statistical analyses were carried out to detem1ine different 

psychometric characteristics of the test. 

1. Item discrimination analysis (comparison between performances of high and low 

scoring groups on the test) 

2. Mean, Standard Deviation and Mean percentages of correct responses of each 

subtest and the full test 

3. Reliability of the test 

4. Validity of the test 

5. Inter correlations of the subtests 

Item Discrimination Analysis 

Item discrimination analysis is a comparison of performance of high scoring group 

and low scoring group on each item of the final test. 

In order to recheck discrimination power of items of the final test, a chi square 

method was used. Two groups were formed, one consisting of 27% (n = 54) high 

scoring and the second 27% (n = 54) low scoring subjects on the test. Frequency 

comparisons were made on each item of the test between high and low scorers and their 

results (pass/fail). A 2 x 2 chi-square analysis was run for each item. 
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Table 8 

Chi-square values showing discrimination power oj the items comprising Indigenous 
Nonverbal Test oj Intelligence (contrasted group technique) 

High Group Low Group 
(n = 54) (n = 54) 

Items Pass Fail Pass Fail Chi-Square 
Values 

Series 

36 18 22 32 7.29** 

2 47 7 34 20 8.34** 

3 49 5 28 26 19.95*** 

4 37 17 20 34 10.73*** 

5 38 16 23 31 8.47** 

6 37 17 19 35 12.01 *** 

7 42 12 23 31 13.94*** 

8 36 18 23 31 6.31 ** 

9 35 19 11 43 21.8 1 *** . 

10 45 9 23 31 19.2 1*** 

11 39 15 16 38 19.59** * 

12 32 22 14 40 12.26*** 

13 39 15 19 35 14.89*** 

14 33 2 1 14 40 13 .59*** 

15 32 22 11 43 17.04*** 

Continue ... 
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Items Pass Fail Pass Fail Chi-Square 
Values 

16 24 30 13 41 4.97* 

17 37 17 19 35 12.01 *** 

18 27 27 10 44 11.88*** 

19 31 23 10 44 17.33*** 

20 29 25 7 47 14.38*** 

Matrices 

1 43 11 23 31 15.58*** 

2 45 9 23 31 19.21** * 

.., 
46 8 27 27 15.25*** .) 

4 44 10 29 25 9.99*** 

5 42 12 24 30 12.62*** 

6 46 8 27 27 15.25*** 

7 39 15 15 39 21.33*** 

8 37 17 19 35 12.01 *** 

9 38 16 12 42 25.17*** 

10 38 16 10 44 29.40*** 

11 39 15 12 42 27.08*** 

12 35 19 11 43 2l.81*** 

13 28 26 8 46 16.66*** 

14 38 16 15 39 19.59*** 

15 30 24 12 42 12.26*** 

Continue ... 
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Items Pass Fail Pass Fail Chi-Square 
Values 

16 35 19 2 52 17.08** * 

17 31 23 12 42 13 .94*** 

18 27 27 11 43 10.39*** 

19 26 28 11 43 9.25** 

20 24 30 13 41 4.97* 

Analogies 

46 8 21 33 24.57*** 

2 52 2 35 19 17.08*** 

., 
41 13 24 30 11.16*** .) 

4 43 11 29 25 8.16** 

5 50 4 32 22 16.41 *** 

6 41 13 26 28 8.84** 

7 34 20 15 39 13.48*** 

8 33 2 1 13 41 15.14* ** 

9 43 11 20 34 20.15*** 

10 39 15 23 31 9.69** 

11 34 20 14 40 15.00*** 

12 46 8 22 32 22.87*** 

13 34 20 10 44 22.09*** 

14 33 21 9 45 22.44*** 

Continue ... 
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Items Pass Fail Pass Fail Chi-Square 
Values 

15 41 13 12 42 31.15*** 

16 27 27 9 45 13.50*** 

17 35 19 13 41 18.15*** 

18 17 37 6 48 6.68* * 

19 33 21 10 44 20.44*** 

20 22 32 8 46 9.04** 

Odd-one-out 

33 21 13 41 15.14*** 

2 51 
..., 

35 19 14.61 *** -' 

3 42 12 24 30 12.62*** 

4 52 2 35 19 17.08*** 

5 42 12 24 30 12.62*** 

6 48 6 25 29 22.36*** 

7 51 
..., 

23 31 33.65*** -' 

8 46 8 20 34 26.33*** 

9 46 8 22 32 22.87*** 

10 40 14 13 41 27.00*** 

11 41 13 16 38 23.22*** 

12 33 21 12 42 16.80*** 

13 31 23 10 44 17.33*** 

Continue ... 
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Items Pass Fail Pass Fail Chi-Square 
Values 

14 28 26 11 43 11.59*** 

15 22 32 lO 44 6.39** 

Similarities 

1 49 5 32 22 14.27*** 

2 52 2 37 17 14.37*** 

" 47 7 35 19 7.29** -' 

4 42 12 24 30 12.62** 

5 38 16 19 35 13.41 *** 

6 33 21 10 44 20.44*** 

7 27 27 5 49 21.49*** 

8 35 19 17 37 12.01 *** 

9 51 3 23 31 33.65*** 

10 34 20 15 39 13.48*** 

11 34 20 5 49 33.75*** 

12 28 26 11 43 11.59*** 

13 46 8 22 32 22.87*** 

14 35 19 19 35 9.48** 

15 20 34 7 47 8.34** 

df=l, * p <.05, ** p <.OI, *** p <.OOI 

The results presented in Table 8 show significant differences in the performance 

of both high and low scoring groups on all the items of the test. 
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Table 9 

Means, Standard Deviations and Mean percentages of correct responses of each 
Sub test and the Full Test (N = 200) 

INTI & Subtests Mean Standard Deviation Mean % of correct 
responses 

Series 9.82 2.80 49.12 

Matrices 9.55 3.08 51.50 

Analogies 10.13 3.02 50.65 

Odd-one-out 8.66 2.58 57.77 

Similarities 7.72 2.18 47.78 

Full Test 45.90 12.14 51.00 

Table 9 presents the Means, Standard deviations and Mean Percentages of correct 

responses of five sub tests and the full test. The Mean Percentages of correct responses 

reflect that subtest Odd-one-out is the easiest one whereas, Similarities is the most 

difficult one. 

Reliability of the Test 

Reliability is one of the major indices of the efficiency of any measure. The 

extent, to which one can depend upon a test, is very much determined by the reliability 

of the test. Following methods were used to establish test reliability: 

1. Kuder Richardson Method (KR-20) 

2. Split-half Method 

3. Test-retest Method 
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Kuder Richardson Reliability 

The inter-item consistency of the test was estimated by applying the Kuder 

Richardson Formula-20. Table 10 shows the KR.-20 Reliability estimates for the 

subtests and the full test. 

T abie 10 

Kuder Richardson Reliability of Indigenous Nonverbal Test of Intelligence (INTI) 

INTI & Subtests KR-20 

Series .59 

Matrices .64 

Analogies .63 

Odd-one-out : .65 

Similarities .79 

Full Test .89 

df =198 

The results presented in Table 10 indicate high reliability of the test and 

homogeneity of the test items. 

Split-half Reliability 

To determine the split-half reliability, the test was divided into two halves based 

on odd-even items. Pearson product-moment coefficient of correlation was computed 

for the two half scores. The split-half reliability of the test is 0.74 (p < .00 I). In order to 

estimate the reliability of the fu ll test, Spearman-Brown Prophecy formula was applied 

which yielded an increased correlation (r = 0.85, P < .001). 
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Test- Retest Reliability 

Since stability over time is a very important consideration both for author as well 

as test user, it was decided to have an estimate of the temporal stability of the test. For 

this purpose, the test was administered twice with an interval of 30 days, on a sample of 

100 students of grade 12 (other than the sample of the main study) selected from Army 

Public School and Coiiege for Boys, Rawalpindi. The two sets of scores thus obtained 

were used to calculate a coefficient of correlation indicating the reliability of the test. 

Table 11 gives the test-retest reliability coefficients of all the five subtests as well as the 

full test. 

Table 11 

Test-Retest Reliability Coefficients of Indigenous Nonverbal Test of Intelligence (INTI) 
with an interval of 30 days 

First Testing Second Testing 

INTI & Subtests M SD M SD Correlations 

Series 11.42 3.11 11.99 2.80 .88*** 

Matrices 11.36 2.95 12.25 2.85 .82*** 

Analogies 11.89 3.20 12.64 2.89 .83*** 

Odd-one-out 9.10 2.52 9.75 2.29 .86*** 

Similarities 8.59 2.19 8.75 2.20 .81*** 

Full Test 52.36 12.43 55.30 11.63 .90*** 

*** p < .001 

The test-retest reliability coefficients of INTI and its subtests are highly significant 

(p <. 001). These findings demonstrate that INTI is a reiiable measure of intelligence. 
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Validity of the Test 

. 
Validity is an essential characteristic of any test. It refers to the degree or extent to 

which a test measures what it purports to measure. The validity of the test was 

determined by the following methods. 

1. Grade/age Differentiation 

2. Construct Validation 

3. Criterion-related Validation 

Grade/Age Differentiation 

A major criterion employed in the validation of a number of intelligence tests is 

age differentiation. Such tests as the Stanford-Binet and most preschool tests are 

checked against chronological age to determine whether the scores show a progressive 

increase with advancing age (Anastasi & Urbina, 1997). Since cognitive abilities are 

expected to develop with age, it is expected that the mean scores on an intelligence test 

should likewise increase, if the test is valid. 

Sometimes another similar criterion is used to establish the validity of an ability 

test, known as grade differentiation. During the developmental stage, it is expected that 

children in different school grades will show considerable variability in performance on 

ability tests. To determine the validity of the Indigenous Nonverbal Test of Intelligence, 

one of the validity criterion used in the present study was grade differentiation. For this 

purpose, mean scores of grades 10 to 12 students obtained on INTI were compared. 

These scores were derived from a sample (other than the sample of main study) of 210 

students (70 students from each grade) selected at random from Army Public School 
105 



and College for Boys, Rawalpindi. ANOY A was applied to determine the significance 

of differences in the mean scores of the three groups on all the subtests as well as the 

full test. All these findings are presented in Table 12. The data clearly indicates that 

mean ages of children in grades 10-12 show variations. 

Table 12 

Grade-wise differences in scores on Indigenous Nonverbal Test of Intelligence (INTI) 

Grade 10 Grade 11 Grade 12 

(15 years & 8 (16 years & 9 (17 years & 1 0 
INTI & months) months) months) 

Subtests M SD M SD M SD F p 

Series 7.93 2.13 8.84 1.92 9.54 2.73 8.7 .000 

Matrices 9.39 2.24 9.41 2.07 10.06 2.91 8.38 .000 

Analogies 8.33 2.14 9.14 1.86 10.81 3.27 18.03 .000 

Odd-one-out 7.4 2.1 1 7.82 1.39 8.51 2.29 8.01 .000 

Similarities 6.24 1.85 6.43 1.38 6.89 2.48 2.45 .117 

Full Test 37.29 8.87 40.85 7.77 45.87 13.06 9.47 .000 

As evident from Table 12, all the F values are highly significant except for 

Similarities. Mean scores of INTI and all the subtests except Similarities show 

significant progressive increase with advancing grade which demonstrate validity of 

INTI. A further analysis of results based on mean age of the students of grade 10 to 12 

also supports these findings, suggesting that test scores do provide empirical evidence 

that INTI can differentiate well between age groups. 
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Construct Validation 

The construct validity of a test is the extent to which the test actually measures the 

theoretical construct or trait under investigation. Construct validation requires gradual 

accumulation of information from a variety of sources. Any data throwing light on the 

nature of the trait under consideration and the conditions affecting its development and 

manifestations represent appropriate evidence of construct vaiidation. To determine the 

construct validity of INTI, the following techniques were used: 

1. Factor analysis 

2. Convergent and Discriminant validation. 

Factor Analysis 

Factor analysis IS one of the important and relevant methods to construct 

validation pro edures in identifying psychologi al traits. Essentially, it is a refined 

statistical technique for analyzing the interrelationships of behavior data. The factor 

analysis of INTI was carried out to explore if the newly devised test is a measure of 

fluid intelligence (the main objective of the present study). For this purpose the 

computer program SPSS, Inc. (1990) was applied. The data was subjected to principal 

component analysis. Results show high positive correlations among all the five subtests 

(Table 17). Principal Axis Factoring revealed that INTI is a unifactor test and shows all 

the subtests do load quite highly on this factor (Table 13). 
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Table 13 

Factor Matrix showing the loadings of subtests on a single factor 

Subtests Factor 1 

Series .85 

Matrices .88 

Analogies .89 

Odd-one-out .81 

Similarities .83 

The results of factor analysis presented in Table 13A and 138 establish the 

factorial validity of the test and clearly support our assumption that INTI is a measure of 

fluid intelligence. 

Convergent and Discriminant Validation 

Another method adapted to determine construct validity of INTI was the 

convergent and discriminant validation approaches (Campbell and Fiske,1959). This 

investigation was based on the assumption that INTI will correlate highly with the 

variables with which it should theoretically correlate (convergent validity) and it should 

have a significantly low correlation with the variables with which it should not correlate 

theoretically (discriminant validity). 
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Convergent Validity 

To find out the convergent validity, the Indigenous Nonverbal Test of Intelligence 

(INTI) was correlated with other measures of ability. The criterion measures used for 

this purpose were Intelligence Test Battery (lTB) which is used by Army Selection and 

Recruitment Centres for preliminary selection of candidates for commission in Army 

and an adapted version of Raven's Standard Progressive Matrices (RSPM) used by Inter 

Services Selection Board (lSSB) for commission in Armed forces. The Intelligence Test 

Battery comprises two tests; a Verbal Intelligence Test (VIT) containing items of verbal 

comprehension, vocabulary, and numerical reasoning and a Nonverbal Intelligence Test 

(NIT) which contains analogies. 

The newly devised Indigenous Nonverbal Test of Intelligence (INTI) and 

Intelligence Test Battery were administered at different Army Selection and 

Recruitment Centres to a sample of 200 candidates on the same day. The INTI and 

RSPM were administered at Inter Services Selection Board (lSSB) to another sample of 

200 subjects. The RSPM was given first as part of the selection procedure at ISSB and 

INTI was administered to same group after an interval of two days. 

To determine the convergent validity of INTI, test scores were correlated with the 

available data obtained from Army Selection and Recruitment Centres and ISSB. The 

results are given in Table 14. 
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Table 14 

Correlations between Indigenous Nonverbal Test of Intelligence (INTI) and other 
Standardized Intelligence Tests 

INTI & Subtests VIT NIT ITB RSPM 

Series .65*** .73*** .71 *** .77*** 

Matrices .69*** .74*** .72*** .82*** 

Analogies .70*** .77*** .74*** .75*** 

Odd-one-out .66*** .71 *** .69*** .74*** 

Similarities .64*** .72*** .69*** .74*** 

Full Test .72*** .8 1*** .79*** .83*** 

***p < .00] 

The results presented in Table 14 show highly significant correlations (p<.OOI) 

between INTI, its subtests and other intelligence tests (VIT, NIT, ITB and RSPM). 

These findings provide strong evidence of convergent validity of the test. 

Discriminant Validity 

In order to find out discriminant validity, the INTI was correlated with a test 

measuring a different construct. The criter:on measure used for the purpose was 

Individual Obstacles Test (lOs) administered at ISSB as part of selection procedure for 

commission in Armed forces. This test is used to assess candidate's mental and physical 

strength, mind-body coordination, sense of judgment and proportion, agility, courage, 

planning ability and reasoning. The INTI and lOs Test were administered to a sample 

of 200 subjects on the same day. 
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Table 15 

Correlation between Indigenous Nonverbal Test of Intelligence (INTI) and Individual 
Obstacles Test (IDs) 

INTI & Subtests IDs p 

Series .030 n.s 

Matrices .036 n.s 

Analogies .025 n.s 

Odd-one-out .018 n.s 

Similarities .033 n.s 

Full Test .013 n.s 

As shown in Table 15, the low correlations between INTI, its subtests and lOs 

demonstrate the discriminant validity of INTI. 

Criterion-Related Validity 

One of the criteria most frequently employed in validating intelligence tests is 

some index of academic achievement. The specific indices used as criterion measures 

include school grades, achievement test scores, promotion and graduation records, 

special honors and awards, and teacher's ratings for intelligence. In the present study, 

the criterion of academic achievement used was marks in the preceding Higher 

Secondary School Certificate (HSSC) examination. The candidates who had appeared 

for HSSC examination and were waiting for results, their marks in first year 

examination were taken as criterion. 
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Table16 

Correlation between Indigenous Nonverbal Test of Intelligence (INTI) and HSSC 
Examination Marks (N=200) 

INTI & Subtests HSSC Marks 

Series .67*** 

Matrices .68*** 

Analogies .70*** 

Odd-one-out .65*** 

Similarities .71 *** 

Full Test .74*** 

*** P < .001 

The results presented in Table 16 reveal significantly high correlation (p < .001) 

between INTI and the criterion i.e. , marks in the last annual examination. These 

findings yield evidence of test validity. 

Intel"correlations among the Subtests 

In order to find out the internal consistency of the INTI, intercorrelations among 

five subtests and the full test were computed. 
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Table 17 

Intercorrelations among the Subtests and Indigenous Nonverbal Test of Intelligence 
(INTI) 

INTI & Subtests II III IV V 

1. Series 1.00 

2. Matrices .77*** 1.00 

3. Analogies .77*** .79*** 1.00 

4.0dd-one-out .69*** .70* ** .73 *** 1.00 

5. Similarities .69*** .74*** .73*** .70*** 1.00 

6. Full Test .89*** .91 *** .91 *** .86*** .86*** 

*** P< .001 

Results presented in Table 17 show significant correlations among all the subtests 

as well as the full test (p < .001). These findings demonstrate internal consistency of the 

test suggesting that all the subtests measure the same general ability and similar 

cognitive functions. An inspection of Table 17 reveals that correlation between each one 

of the subtests and the full test is much higher than the intercorrelations among the 

subtests. 

Other Statistical Analyses 

Following statistical analyses were carried out to explore possible differences in 

the performance of different groups on Indigenous Nonverbal Test of intell igence. The 

comparison was made in temlS of: 
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1. Urban versus Rural residence 

2. Medium of Instruction (Urdu versus English ) used in educational institutions 

where the candidates had studied 

3. Science versus Arts groups 

Urban versus Rural Residence 

To determine the significance of differences in the mean scores of urban and rural 

samples on Indigenous Nonverbal Test of intelligence and its subtests, t-test for 

independent groups was used. 

Table 18 

D~fferences between the Mean Scores of Urban and Rural Samples on Indigenous 
Nonverbal Test of Intelligence (INTI) 

Urban Rural 
(n = 100) (n = 100) 

INTI & Subtests M SD M SD df p 

Series 9.99 2.85 9.66 2.75 198 .83 A06 

Matrices 9.58 3.23 9.53 2.94 198 .11 .909 

Analogies 10.37 3.19 9.89 2.83 198 l.12 .262 

Odd-one-out 8.93 2.52 8AO 2.63 198 lA5 .148 

Similarities 7.86 2.28 7.59 2.08 198 .87 .385 

Full Test 46.73 12A7 45.07 11 .82 198 .97 .335 

The data given in Table 18 indicate that the mean scores of the subjects from 

urban areas on full test and all its subtests are marginally higher than the mean scores of 

the subjects from rural areas. However, no significant differences exist in the mean 

scores of urban and rural samples on full test and its subtests. 
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Urdu versus English Medium of Instruction 

To determine the significance of differences in the mean scores of subjects from 

Urdu and English medium institutions on Indigenous Nonverbal Test of Intelligence and 

its subtests, t-test for independent groups was used. 

Table 19 

D([{erences between the Mean Scores of subjects from Urdu and English medium 
Institutions on Indigenous Nonverbal Test of Intelligence (INTI) 

Urdu Medium English Medium 
(n = 112) (n = 88) 

INTI & Subtests M SD M SD d{ p 

Series 9.69 2.68 9.92 2.89 198 .59 .556 

Matrices 9.31 2.98 9.74 3. 16 198 .96 .338 

Analogies 9.92 2.82 10.29 3. 17 198 .87 .386 

Odd-one-out 8.44 2.55 8.83 2.61 198 1.07 .284 

Similarities 7.42 2.11 7.96 2.22 198 1.75 .081 

Full Test 44.79 11.78 46.76 12.40 198 1.14 .255 

The results given in Table 19 show that the mean scores of subjects of English 

medium institutions on full test and all its subtests are slightly higher than the mean 

scores of Urdu medium institutions. However, all of these differences are insignificant. 
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Science Group versus Arts Group 

To determine the significance of differences in the mean scores of subjects from 

Science group and Arts group on Indigenous Nonverbal Test of Intelligence and its 

subtests, t-test for independent groups was used. 

Table 20 

D(fferences between the Mean Scores of subjects from Science Group and Arts Group 
on Indigenous Nonverbal Test of Intelligence (INTI) 

Science Group Arts Group 
(n = 122) (n = 78) 

INTI & Subtests M SD M SD df p 

Series 10.52 2.78 8.93 2.58 198 4.16 .000 

Matrices 10.23 3.24 8.69 2.64 198 3.60 .000 

Analogies 10.97 2.95 9.05 2.76 198 4.68 .000 

Odd-one-out 9.1 5 2.64 8.04 2.39 198 3.06 .002 

Similarities 8.35 2.12 6.92 2.07 198 4.86 .000 

Full Test 49.24 12.29 41.64 10.58 198 4.61 .000 

The results presented in Table 20 indicate significant differences between the 

mean scores of Science group and Arts group. These findings indicate that Science 

group is better than the Arts group on measured abilities. 

116 



STANDARDIZATION 
OF THE TEST 



Chapter-V 

STANDARDIZATION OF THE TEST 

One of the advantages of psychological tests in comparison with other forms of 

measurement is that tests are standardized. Standardization implies Uniformity of 

procedure in administering and scoring the test. To achieve uniformity of testing 

conditions, the author himself administered the newly developed test (INTI) to all the 

samples used for test development as well as the standardization sample. Furthermore, 

detailed instructions for administering the new test were prepared to secure uniformity 

of testing conditions. It was empirically established that the instructions are simple, 

clear and unambiguous. To attain uniformity in scoring, hand scoring keys were 

prepared for the test. 

Another important step in the standardization of a test is the establishment of 

norms. 

Development of Norms 

Norms refer to the nomlative distribution, which shows the frequencies of persons 

obtaining specific scores on the test. Norms are developed by administering the test to a 

standardization sample, representative of the population for whom the test is to be 

designed. 

Nearly all standardized tests now provide some form of within-group norms. 

With such norms, the individual ' s performance on a particular test is evaluated in terms 

of the performance of the most nearly comparable standardization group 
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(Anastasi & Urbina, 1997). The following types of norms for the Indigenous Nonverbal 

Test of Intelligence were developed: 

1. Percentiles 

2. Standard scores (T scores) 

3. The Deviation IQ 

Standardization Sample 

The standardization sample was representative of the population for which the test 

is intended to be used. A stratified random sample of 1000 boys was selected from all 

the candidates who appeared for preliminary examination for commission in the Army 

at different Army Selection and Recruitment Centres all over the country. This sample 

comprised of candidates from the rural and urban areas of the four provinces of the 

country. The subjects comprised those candidates who had either passed HSSC or had 

appeared in the examination and were waiting for the results. They belonged to different 

socioeconomic and educational backgrounds representing all the four provinces of 

Pakistan. Age range of the sample was 17 to 22 years (Annexure-C). Table 21 and 22 

contain detailed information about the standardization sample of the study. 
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Table 21 

Standardization Sample by Urban-Rural Residence and Provinces 

Provinces 

Residence Punjab Sind NWFP Baluchistan Total 

Urban 225 100 100 75 500 

Rural 225 100 100 75 500 

Total 450 200 200 150 1000 

Table 22 

Standardization Sample by Urban-Rural Residence and Age 

Age Groups 

Residence 17-18 19-20 21-22 Total 

Urban 212 244 44 500 

Rural 181 246 73 500 

Total 393 490 117 1000 

Procedure 

Before beginning the test, the subjects were explained with the help of few 

examples, how to select/identify the appropriate response and record it on the answer 

sheets. They were also told about the time limit at the start of each subtest. Table 23 

indicates the distribution of scores of standardization sample on Indigenous Nonverbal 

Test of Intelligence (INTI). 
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Table 23 

Distribution of scores of standardization sample on Indigenous Nonverbal Test of 
Intelligence (N = 1000) 

Scores Frequencies Percentages 

0-15 0 o 

16-20 10 

21-25 30 3 

26-30 50 5 

31-35 77 7.7 

36-40 116 11.6 

41 -45 119 11.9 

46.50 160 16 

51-55 150 15 

56-60 135 13.5 

61 -65 83 8.3 

66-70 42 4.2 

71 -75 24 2.4 

76-80 4 0.4 

81 -90 0 o 

Table 23 shows the distribution of scores of standardization sample on INTI. 

There is a fairly normal distribution of scores in different ranges. Percentage of subjects 

scoring in the middle ranges is higher as compared to upper and lower ranges. 
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Percentiles 

Percentiles are derived scores expressed in terms of the percentage of persons in 

the standardization sample whose scores fall below a given raw score. Percentile scores 

have several advantages. They can be readily understood even by untrained persons. 

They are universally applicable, can be used equally well with adults and children, and 

are suitable for any type of test. 

The percentile scores corresponding to raw scores of the subjects on the 

Indigenous Nonverbal Test of Intelligence were computed for the standardization 

sample (Table 24). The highest and the lowest scores obtained by the subjects on the 

test were 80 and 16 respectively. 

Table 24 

Percentiles corresponding to Raw Scores of the Standardization Sample on Indigenous 
Nonverbal Test of Intelligence (N = 1000) 

Raw Scores Percentiles Raw Scores Percentiles 

20.00 50.00 55 

27.00 5 52.00 60 

31 .00 10 54.00 65 

35.00 15 55.00 75 

37.00 20 57.00 75 

39.00 25 58.00 80 

41.30 30 61.00 85 

43 .00 35 63.00 90 

45 .00 40 68.00 95 

47.00 45 74.00 99 

49.00 50 
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The results presented in Table 24 indicate that a raw score of 49 on Indigenous 

Nonverbal Test of Intelligence (INTI) corresponds to 50th percentile and hence, 

represents average performance. The raw scores in the range of 39 to 47 (between 25th 

to 45th percentiles) show below average performance on the test and scores below 39 

(below 25th percentile) as poor performance. Similarly, subjects obtaining scores from 

50 to 55 (above 50th to 74th percentiles) and 56 and above (75th percentile and above) 

reveal above average and outstanding intellectual ability respectively. 

Standard Scores 

The most commonly used type of normative scores are the standard scores, which 

express the distance of the individual ' s score from the mean of the distribution in 

standard deviation unit. A standard score may be obtained by either linear or nonlinear 

transformation of the original raw scores. However, most of the standard scores are 

derived using linear transformation of the original raw scores. In such transformation, 

they retain the exact numerical relations of the original raw scores, as they are computed 

by subtracting a constant from each raw score and then dividing the result by another 

constant. 

The most basic standard score is the z score, which assumes a normal distribution 

having a mean of 0 and a standard deviation of 1. Any score can be converted into 

z score, simply by subtracting it from the mean of the scores and dividing by the 

standard deviation of the scores. The main disadvantage of the z score is that they 

include both negative numbers and decimal points. 
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T Scores 

In order to provide standard scores using positive integer values, several other 

commonly used standard scores have been developed. If a normalized standard score 

i.e. , z score is multiplied by 10 and added to or subtracted from 50, it is converted into a 

T score, a type of score first proposed by McCall (1922). Table 25 shows the T scores 

corresponding to different raw scores on the Indigenous Nonverbal Test of Intelligence. 

Table 25 

T scores corresponding to Raw Scores of the Standardization Sample on Indigenous 
Nonverbal Test of Intelligence (N = 1000) 

Raw Scores T Scores Raw Scores T Scores 

12 15 23 

2-3 13 16 24 

4 14 17 25 

5 15 18-19 26 

6 16 20 27 

7-8 17 21 28 

9 18 22 29 

10 19 23-24 30 

11 20 25 31 

12 21 26 32 

13-14 22 27 33 

Continue ... 
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Raw Scores T Scores Raw Scores T Scores 

28 34 50-51 52 

29-30 35 52 53 

31 36 53 54 

32 37 54 55 

'"'''' 38 55 56 -'-' 

34-35 39 56-57 57 

36 40 58 58 

37 41 59 59 

38 42 60 60 

39 43 61 -62 61 

40-41 44 63 62 

42 45 64 63 

43 46 65 64 

44 47 66 65 

45-46 48 67-68 66 

47 49 69 67 

48 50 70 68 

49 51 71 69 

Continue ... 
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Raw Scores T Scores Raw Scores T Scores 

72-73 70 82 78 

74 71 83-84 79 

75 72 85 80 

76 73 86 81 

77-78 74 87 82 

79 75 88-89 83 

80 76 90 84 

81 77 
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The Deviation IQ 

The Deviation IQ is a standard score with a mean of 100 and SD that approximates 

the SD of Stanford-Binet distribution. Like Wechsler Intelligence Scales, a mean of 100 

and SD of 15 have been used for deriving Deviation IQ scores for the Indigenous 

Nonverbal Test of intelligence (Table 26). 

Table 26 

Deviation IQs corresponding to Raw Scores of the Standardization Sample on 
Indigenous Nonverbal Test of Intelligence (N = 1000) 

Raw Scores Deviation IQs Raw Scores Deviation IQs 

43 13 57 

2 44 14 58 

" 45 15 60 .) 

4 46 16 61 

5 47 17 62 

6 49 18 63 

7 50 19 65 

8 51 20 66 

9 52 21 67 

10 54 22 68 

11 55 23 69 

12 56 24 71 

Continue ... 
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Raw Scores Deviation IQs Raw Scores Deviation IQs 

25 72 47 99 

26 73 48 100 

27 74 49 101 

28 76 50 103 

29 77 51 104 

30 78 52 105 

31 79 53 106 

32 81 54 107 

33 82 55 109 

34 83 56 110 

35 84 57 111 

36 85 58 112 

37 87 59 114 

38 88 60 115 

39 89 61 116 

40 90 62 117 

41 92 63 118 

42 93 64 120 

43 94 65 121 

44 95 66 122 

45 96 67 123 

46 98 68 125 

Continue ... 
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Raw Scores Deviation IQs Raw Scores Deviation IQs 

69 126 80 139 

70 127 81 140 

71 128 82 142 

72 129 83 143 

73 131 84 144 

74 132 85 145 

75 133 86 147 

76 134 87 148 

77 136 88 149 

78 137 89 150 

79 138 90 151 

Interpretation of IQs 

In consonance with the theory that the only unambiguous way to define 

intelligence levels is by delimiting them statistically. The Deviation IQ scores are, 

therefore, classified on a 7 point scale ranging from 1 to 7. This method of conversion 

was developed by British Army and is presently utilized by different other countries 

(e.g., Pakistan, Bangladesh, India), where the intelligence levels of the recruits/officers 

are assessed on 7 point scale. 

IQ scores as given in Table 26 have been converted into 7 levels by arranging the 

distribution in order of size i.e. , from IQ 151 to 43 and then assigning levels (1 to 7) in 
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accordance with the normal curve percentages reproduced In Table 27. Table 28 

indicates the classification of IQs into 7 intelligence levels. 

Table 27 

Normal curve percentages used for conversion of Deviation IQs into different 
Intelligence Levels 

Percentages 5 10 15 40 15 10 5 

Intelligence Levels 2 3 4 5 6 7 

Table 28 

Classification of Deviation IQs into Intelligence Levels 

IQs Intervals Intelligence Levels Remarks Percentages 

127 and above 1 Outstanding 5 

119-126 2 Well Above Average 10 

111 -118 3 Above Average 15 

97-110 4 Average 40 

87-96 5 Low Average 15 

80-86 6 Below Average 10 

79 and below 7 Well Below Average 5 

Raw Score Equivalents of Percentiles, T Scores and Deviation IQs 

Table 29 gives raw score equivalents of Percentiles, T Scores and Deviation IQs to 

facilitate interpretation of T Scores and Deviation IQs in terms of Percentiles. 
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Table 29 

Raw Score Equivalents of Percentiles, T Scores and Deviation IQs 

Raw Scores Percentiles T Scores Deviation IQs 

20 1 27 66 

27 5 33 74 

31 10 36 79 

35 15 39 84 

37 20 41 87 

39 25 43 89 

41 30 44 92 

43 35 46 94 

45 40 48 96 

47 45 49 99 

49 50 51 101 

50 55 52 103 

52 60 53 105 

54 65 55 107 

55 70 56 109 

56 75 57 111 

58 80 58 11 2 

61 85 61 116 

63 90 62 118 

68 95 66 125 

74 99 71 132 

130 



DISCUSSION 



Chapter-VI 

DISCUSSION 

The Indigenous Nonverbal Test of Intelligence (INTI) has been devised to assess 

general intelligence of Pakistani youth. An effort was made to minimize the influence of 

verbal fluency, language, specific social and school learned skills and knowledge, 

experiential, cultural, socioeconomical and educational background on test scores of the 

subjects by using nonverbal test content comprising of figurative material selected from 

our own cultural and folk heritage. The main objective was to develop a test on 

scientific lines with sound psychometric characteristics and national norms. 

The Final Version of INTI 

The final verSlOn of the Indigenous Nonverbal Test of Intelligence (INTI) 

comprises five subtests: Series, Matrices , Analogies, Odd-one-out and Similarities. The 

total number of items in the test is 90. The first three subtests consist of 20 items each 

and the last two 15 each. The total test taking time for the test is 45 minutes. 

Discrimination Index 

Item discrimination indices of Indigenous Nonverbal Test of Intelligence (INTI) 

presented in Table 5 indicate that out of 90 items, 6 (6.7%) have very high 

discrimination power (.71 to .80).22 (24.4%) have high discrimination power (.61 to 
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.70).50 items (55.5%) have medium discrimination power (.41 to .60) and 12 (13 .3%) 

show low discrimination power (.30 to .40). The average discrimination power of the 

test is .53. The highest discrimination power yielded by an item is .80 (Item 9, subtest 

Similarities) and the lowest is .30 (Item 16, Series; item 18, Analogies). 

Items having very high (.71 to .80) and high (.61 to .70) ranges of discrimination 

indices are considered very good and effective items being powerfui enough to 

discriminate between high and low scorers on the test. In other words, these items are 

very effective in discriminating between high and low ability levels on the test. Items with 

discrimination power in the middle range (.41 to .60) can also be considered as having 

moderate ability to discriminate between high and low performers on the test. However, 

items with low power of discrimination (.30 to .40) do not appear very effective in 

discriminating between high and low intellectual performances and need further 

evaluation and improvement. 

Item Difficulty Level 

Table 5 shows that out of 90 items, 4 (4.4%) have very high difficulty level (.71 to 

.80) and 20 (22.2%) have high difficulty level (.61 to .70). Whereas, 45 items (50%) have 

level of difficulty in the middle range (.41 to .60), 16 (17.8%) show lower level of 

difficulty (.31 to .40) and 5 items (5.5%) has item difficulty of .30. The average difficulty 

level (p value) of the test is .51. The most difficult item in the test has a difficulty level 

(p value) of.30, which shows that the probability of correct answer to this item is very 

low. Whereas, the easiest item has a difficulty level (p value) of .73 , which indicates that 

the probability of its correct answer is very high. 
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Items in the high (.61 to .70) and middle (.41 to .60) ranges of difficulty level are 

good items being neither very easy nor very difficult. However, items with p values 

between .71 to .80 can be considered as very easy and items having p values between 

.30 to .40 as very difficult ones. 

An overall picture of the quality of items in the test in terms of their discrimination 

power and difficulty level indicates that items in the test are almost normaliy distributed 

in different ranges of discrimination and difficulty. Items with very high, high, and 

medium discrimination power and with medium and low difficulty can be called really 

good and effective items. Those items with high and medium discrimination power and 

high difficulty level are also acceptable due to reasonably good discrimination power. 

The remaining categories of items though qualifying the selection criteria, need further 

revision and improvement. By and large, most of the items have turned out to be good 

and effective. 

The results of item discrimination analysis presented in Table 8 demonstrate 

significant differences in the performance of high and low scoring groups on all the 90 

items of the test. The high scoring group has obtained significantly higher scores on all 

the items. This analysis shows that all the items in the test are quite effective In 

discriminating high and low scorers and are capable of identifying differences In 

intellectual performance. 

Comparison of Mean Percentages of correct responses of the Subtests 

The comparison of mean percentages of correct responses to items comprising 

different subtests of INTI (Table 9) shows that Similarities has the lowest mean 

percentage of correct responses (47.7), whi le Odd-one-oul has the highest mean 
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percentage of correct responses (57. 7). These findings suggest that Similarities is the 

most difficult test whereas, Odd-one-oup is the easiest one. These results may also be 

interpreted in terms of the familiarity of the content. Items comprising Odd-one-out 

may be depicting/presenting more familiar situations that has facilitated the subjects to 

deduce the underlying relationships. 

Reliability of INTI 

Three methods were used to establish reliability of the new test viz., KR-20; split

half and test-retest. The reliability indices estimated by all the three methods are quite 

high (.85 and above). 

The procedures employed to find out different coefficients of reliability of the 

INTI are consistent with the large number of previous studies in which such procedures 

have been used. In a recent study, Hogan, Benjamin and Brezinski (2000) examined the 

frequency of use of various methods of reliability coefficients for a systematically 

drawn sample of 696 tests appearing in the APA-published Directory of Unpublished 

Experimental Mental Measures, Volume 7 (Goldman, Mitchel, & Egleson, 1997). After 

Alpha, the most frequently used reliability coefficients were Test-retest, Split-half and 

KR-20. Majority of the reliability coefficients recorded were in the range of .75 to .95, 

which also provides support to the reliability coefficients of the INTI. 

Reliability is a property of the scores on the test for a particular population of 

examinees, not the test (Feldt & Brennan, 1989; Joint Committee on Standards for 

Educational Evaluation, 1994; Thompson & Vacha-Haase, 2000). Reliability of test 

changes with the changes in either (a) sample composition or (b) score variability 
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(Crocker & Algina, 1986). Therefore. it is always recommended that potential users of 

the test must compare the composition and variabi lity of their sample with any 

previously reported reliability coefficient. 

Validity of INTI 

The data presented in Tables 12 to 16 concerning the validity of INTI obtained 

from various procedures establish the test as a valid measure of general intelligence. 

Different criteria of validation used in the present study included grade and age 

differentiation, correlation of INTI with other measures of general ability and marks in 

HSSC examination. 

As hypothesized the mean scores of the subjects of the three different school 

grades and age groups on the subtests and the full test except Similarities show 

progressIve increase with the advancing grade and age. Since, it is expected that 

children in different school grades will show variability in performance on ability tests 

and abilities are to be increased with age during childhood and adolescence, therefore, 

test scores are also expected to show such an increase if the test is valid. The 

progressive increase in the mean scores with different school grades and advancing age 

provides support for the validity of the test. 

The difference in the mean scores of three different grades and age groups on 

Similarities has been found insignificant. Although the mean score of higher age group 

(grade I 2) is higher than the middle age group (grade 1 1) and lower age group (grade 1 0). 

Similarly the mean score of middle age group is also higher than the mean score of the 

lower age group. 
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The highly significant coefficients of correlation between INTI and other 

measures of intelligence (p < .001) as shown in Table 14 are indicative of convergent 

validity of the test. The other measures of intelligence used in the present study included 

Verbal Intelligence Test (VIlT), Nonverbal Intelligence Test (NIT), Intelligence Test 

Battery (VIT) and adapted version of Raven's Standard Progressive Matrices (RSPM). 

The positive and highly significant coefficients of correlations between the 

performances of the subjects on all the subtests of INTI and other measures of 

intelligence (p < .001) demonstrate the validity of the subtests as well. This also reflects 

that the performances on the subtests relate to the same underlying construct of 

intelligence. The high positive correlation between the scores of subjects on INTI and 

other measures of intelligence shows that the results of one test can be used to 

supplement or predict the performance of the subjects on the others. Correlations 

between INTI scores and other measures of intellectual abilities also suggest that the 

underlying processes may be general in nature, rather than specific to this particular 

measure. However, the criterion measures used for the validation of INTI like 

Nonverbal Test of Intelligence (NIT) and adapted version of Raven's Standard 

Progressive Matrices (RSPM) are limited in measuring general abilities simply because 

of insufficient variety of items. NIT includes only Analogies items and RSPM only 

Matrices. Therefore, inevitably these tests are likely to favour those subjects high on the 

factors specific to items of these tests and biased against those who are low on these 

factors. The newly developed Indigenous Nonverbal Test of Intelligence (INTI) consists 

of five different types of items involving different perceptual tasks, viz., Series, 

Matrices, Analogies, Odd-one-out and Similarities. It will provide an opportunity to 

measure different aspects of one's intellectual functioning. The items included in NIT 

and adapted version of RSPM are borrowed from Foreign tests as compared to INTI 

which includes items developed indigenously from figurative material of our own 
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culture and the tasks involved in these items are equally valid for all segments of 

population. Furthermore, INTI is quite economical in terms of time required for 

administration as well as scoring. 

The methods adopted for correlating INTI with other measures of intelligence are 

consistent with similar earlier studies. Wechsler (1955) correlated WAIS with Stanford

Binet and reported high correlation between Verbai, Performance and FuiI Scale IQs, 

and Stanford-Binet IQs (i.e., .86, .69 and .85 respectively). 

Henderson (1964) studied more than 1000 Hong Kong primary school children 

and found a correlation of .51 between Raven's Matrices and scores on Form B of 

Cattell's Culture Fair Intelligence Test. Domino ((1964) adopted a similar procedure 

and reported a correlation of .56 and .55 between Cattell's Culture Fair Intelligence Test 

and the non-language form of California Test of Mental Maturity and GOH Schaldt 

Figures Test respectively. Similarly, Downing, Edgar, Harris, Kornberg and Storen 

(1965) observed high coefficients of correlation between Cattell 's Culture Fair 

Intelligence Test and other measures of intelligence. For example, the researchers found 

a correlation of .49 with Otis Beta, .62 with WISC verbal, .63 with WISC performance 

and .72 with full scale WISC IQ and .56 with score on Metropolitan reading test. 

Prewett (1992) examined the relationship between Kaufman Brief Intelligence 

Test (K-BIT) and WISC-R on a sample of 7-16 years old students. Both the tests were 

administered simultaneously. The K-BIT IQ composite correlated significantly with all 

the WISC-R full scale IQ scores. 

The procedures adopted for determining the convergent validity of INTI are in line 

with earlier studies. The validity coefficients of INTI are almost of the same magnitude 

as found for other well known or extensively used standardized nonverbal tests of 

intelligence. 
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Table 16 shows highly significant correlation between INTI, its subtests and 

examination marks (p < .001). As a criterion measure, the examination marks are 

mostly regarded as the measure of performance and ability. Thus high correlation 

between INTI and examination marks establishes the criterion validity of INTI as a 

measure of intelligence. These findings suggest that INTI may be used to predict future 

performance of students in the examination. The students scoring high on INTI may 

score high in their college examination. 

The significant correlations of INTI and its subtests with the examination marks 

are consistent with the results of past studies where nonverbal intelligence tests were 

correlated with school/college grades and other achievement measures. Saigh (1981) 

studied the validity of Lorge Thorndike Nonverbal Battery as a predictor of academic 

achievement and reported similar results. Students' final grades in English, 

Mathematics, Science, Social Sciences and their final GP A were moderately correlated 

with nonverbal IQ. 

Prewett and Giannuli (1991) reported that the Verbal, Performance and Full Scale 

of WISC-R given to 66 students of ages 6 years 6 months to 11 years 11 months, who 

were referred to school psychologist and Stanford-Binet Intelligence Scale score of 48 

referred students in the ages between 6 to 9 years, correlated significantly with the 

reading subtest of the Woodcock-Johnson Psycho-Educational Battery and Peabody's 

Achievement Test. 

Morgan and Whorton (1991) determined criterion validity ofWISC-R by a similar 

method as adopted for finding criterion validity of INTI. They administered WISC-R 

and Diagnostic Achievement Battery (DAB) to 12 native American and l3 white 

students aged 6 to 15 years, who were referred for psychological testing by the class 
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teacher. The coefficients of correlation between DAB and WISC-R Verbal, 

Performance and Full scale IQ were found to be .78 and.69 respectively. 

School marks have been used as a validity criterion in some other studies 

conducted in our culture. Israr and Abbas (1990) developed a Test of Intellectual 

Development for Pakistani Preschool Children and reported moderate to high 

correlations (.31 to .71» between scores on this test and schooi marks for different 

samples. Syed (1993) found a correlation of .71 between the scores on Nonverbal Test 

of intelligence for Pakistani Urban Primary School Children and the school marks. 

Similarly, Gardezi (1994) devised a Nonverbal Intelligence Test for Adolescents and 

reported high correlation (.71) between the scores of the subjects on the test and their 

examination marks. 

The results of the aforementioned studies indicate that the validity coefficients of 

INTI and its s btests are almost of the same magnitude as found for other nonverbal 

tests of intelligence. The similarity in the validity indices of INTI and other well 

established standardized nonverbal tests of intelligence yield evidence to support INTI 

as a valid measure of nonverbal intelligence. 

Intercorrelations of the Subtests 

Intercorrelation among the subtests and correlation between each subtest and the 

full test as shown in Table 17 indicate that all the five subtests i.e., Series, Matrices, 

Analogies, Odd-one-out and Similarities are highly correlated with each other as well 

as with the full test. The range of correlation among the subtests is .69 to .79 and 

correlation between each subtest and the full test is from .86 to .91. All the correlations 
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are highly significant (p < .001) and reflect that all the subtest measure similar 

intellectual functions. The high correlations between each subtest and the full test also 

provide empirical evidence of the consistency of the test. 

Urban versus Rural Residence 

As shown in Table 18 there is no significant difference in the mean scores of 

urban and rural subjects on INTI and its subtests. The results are in accordance with our 

expectations and support main assumption of the test. The test has minimized the 

influence of experiential, cultural, socioeconomical and educational background of 

urban sample as compared to rural sample. The insignificant difference in the 

performance of urban and rural subjects reflects that the tasks involved in the items of 

INTI are equally valid for urban and rural population of adolescents. 

The past research concerning assessment of nonverbal intelligence has reported 

significant differences in the intellectual performances of urban and rural subjects 

(Ansari & Iftikhar, 1984; Kauser, 1998). However, these studies were conducted on 

children of lower grades. As the children advance to higher grades and are exposed to 

wider educational, social and cultural experiences at higher schools/colleges, the urban 

and rural differences in their intellectual performances are minimized. Electronic media 

and other sources of information provide intellectual stimulation. Pakistani youth of 

today, whether urban or rural are exposed to a wider range of environmental stimuli 

than their ancestors are, and that has also improved the level and breadth of knowledge 

and general ability of rural youth. 
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Urdu versus English Medium of Instructions 

The comparison of performance of Urdu and English medium students on INTI 

and its subtests (Table 19) does not reveal any significant difference. These results are 

in the expected direction and support the main objective of the study. The test, as in the 

case of urban and rural subjects has also minimized the advantage of experiential, 

socioeconomical, cultural and educational background of English medium students over 

Urdu medium students. In other words, it can be claimed that items included in the test 

are loaded on 'g' factor. 

Generally in Pakistan, there is a better social and educational environment In 

English medium institutions as compared to Urdu medium, which favours child's 

mental growth. The students from English medium institutions have a definite edge over 

the students of Urdu medium institutions in areas like verbal fluency, general 

knowledge, and specific social and school learned skills, but as INTI is a nonverbal test 

of intelligence with figurative test contents, the expected advantage of the test being 

equally valid for persons varying in social and educational experiences has been 

established. 

Science versus Arts groups 

The comparison of performance of students of Science and Arts groups (Table 201) 

shows significant differences in their scores on INTI and its subtests. The mean scores 

of the Science group are higher than the mean scores of Arts group on all the five 

subtests as well as the full test. These findings reflect that items of the test are closer to 
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the expenences of the Science students. The test contents, specifically geometrical 

figures, seem closer to different abstract concepts used by Science students, which 

might have facilitated their perfonnance on the test. Another possible reason of this 

difference in the mean scores of two groups may be the fact that in Pakistan, it is mostly 

the brilliant students who study Science subjects and always secure higher positions in 

External Examinations (Board Examinations). 
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Conclusions 

Taken together the results of different analyses, it can be concluded that INTI 

withstands the psychometric scrutiny and appears to be a comprehensive and valid 

measure of intelligence. It can be used for the assessment, comparison and prediction of 

intellectual potential of Pakistani youth in schools and colleges, personnel selection, and 

other research and applied settings. 

In Pakistan, although many research studies have been conducted on adaptation 

and validation of intelligence tests and related issues, yet there is little genuine work 

found on the development of indigenous nonverbal intelligence tests. specifically for 

adolescents and adults. Some efforts have been made in the last few decades to adapt 

and validate a few famous nonverbal intelligence tests like Raven's Progressive 

Matrices and Cattell ' s Culture Fair Intelligence Test on different populations and 

against different criteria. However, most of these adaptation/validation studies were 

conducted on small samples representing specific groups. 

Overall, the present research can be considered a first and pioneering effort 

towards the development of an indigenous nonverbal test of intelligence based on 

scientific psychometric procedures. However, as the standardization sample comprised 

of only those boys who were candidates for commission into Pakistan Army. the test in 

its present form is not recommended to be used for all adolescents of Pakistan till the 

development of the national norms. 
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Recommendations for Further Research 

1. To increase the validity of INTI, items with relatively low discriminatory power 

may be modified or new items may be added. Similarly item choices, which fai led 

to attract considerable number of respondents, may also be improved or replaced. 

2. The target population for which INTI has been developed consisted of candidates 

who appeared at different Army Selection and Recruitment Centres for regular 

commission in Army. In Pakistan only males are eligible for commission in 

regular Army, though females are also inducted in some specialized branches. 

Therefore, INTI was standardized only on male sample. Similar test must be 

devised and standardized for female population. 

3. To provide further evidence of construct validity, the INTI may be correlated with 

other standardized measures of intelligence like Raven's Advanced Progressive 

Matrices, Cattell's Culture Fair Intelligence Test, W AIS, Otis Lennon Mental 

Ability Test etc. 

4. For further exploration concerning performance of Science group, a comparison of 

pre-medical and pre-engineering students on INTI may be carried out. 

5. Age norms may be developed by administering INTI to different age groups. 

6. To establish national norms, INTI may be administered on a stratified sample 

including about 10,000 subjects. 
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ANNEXURE-A 

Institutions/Centres - Sample for Second Tryout 

1. Army Selection and Recruitment Centre Rawalpindi 

2. Army Selection and Recruitment Centre Lahore 

3. Army Selection and Recruitment Centre Peshawar 

4. Army Selection and Recruitment Centre Karachi 
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ANNEXURE-B 

Institutions/Centres - Sample for Final Study 

1. Army Selection and Recruitment Centre Rawalpindi 

2. Army Selection and Recruitment Centre Peshawar 

3. Army Selection and Recruitment Office Sargodha 

4. Army Selection and Recruitment Centre Lahore 

5. Army Selection and Recruitment Centre Karachi 

6. Army Selection and Recruitment Centre Quetta 

7. Inter Services Selection Board Kohat 

8. Army Public School and College for Boys, Rawalpindi 

9. Army Public School and College for Girls, Rawalpindi 

10. Fatima Jinnah Women University (Under Graduate Campus) 

Rawalpindi. 

168 



ANNEXURE-C 

Institutions/Centres/Offices- Standardization Sample 

1. Army Selection and Recruitment Centre Rawalpindi 

2. Army Selection and Recruitment Centre Lahore 

3. Army Selection and Recruitment Office Sialkot 

4. Army Selection and Recruitment Office Faisal Abad 

5. Army Selection and Recruitment Centre Multan 

6. Army Selection and Recruitment Office Sargodha 

7. Army Selection and Recruitment Centre Karachi 

8. Army Selection and Recruitment Centre HyderAbad 

9. Army Selection and Recruitment Office Sukkar 

10. Army Selection and Recruitment Centre Quetta 

11. Army Selection and Recruitment Office Kohat 

12. Army Selection and Recruitment Centre Peshawer 

13. Army Public School and College for Boys, Rawapindi 

14. Inter Services Selection Board Kohat 

15. Inter Services Selection Board Gujranwala 
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Anncxurc-D 

ANSWER SHEET 

NAME : ------------------------

AGE: ------------------------

SCHOLICOLLEGE : ---------------

MEDI UM OF INSTRUCTION ________ __ 

(MATRIC) 

SC I ENCEI ARTS -----------------

SERIES 

---------- -- --- --
SINO A 

3 

4 

5 

6 
f---

7 
-+1 ----1 

1-----, -H 
X ! I 

- --- - --- I - - I 

') 

10 

II 

12 

13 

14 

15 

16 ' 
r-- ----~------

17 I i 
I I 

--:-~ -{- --I 
20 I ; 

I I , _________ --L--l 

MATRICES ANALOGIES 

SINO A SINO A 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

I 
X 8 

-----
9 9 

10 10 

1 1 1 1 

12 12 

13 13 

14 14 

15 15 

16 16 
1--------

17 17 

I f: 18 

19 19 

20 20 
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NO: ------

CLASS: -------------

RURAL/URBAN : -----

MARKS: ____________ _ 

(INTERMEDIATEIl st YEAR) 

ODD-ONE ! SIMILARITIES 
OUT 

SINO A SINO A 

1 1 

2 2 

3 " .) 

--
4 4 

5 5 
--

6 6 

7 7 

8 8 

9 9 

10 10 

1 1 II 

12 12 

13 13 

14 14 

15 15 
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GENERAL INSTRUCTIONS· ~LI~ - , 

1. This is a nonverbal Intelligence Test in which different figures 

and patterns have been used instead of words. 

2. For this test, you will be provided a booklet and a answer sheet. 

First of all, you will complete the particulars given on the answer 

sheet. Do not open teh booklet until you are total to do so. 

3. This test consist of five subtests. At the start of each test, some 

instructions are given. Please reead these instructions carefully. 

4. All the tests have been explained with the help of examples. Do 

these examples carefully. 

J~'o),L(;j,'J~'~LlfJj;~'v-if.-'f-~(~~j~=-' 

-UlL:? 
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5. According to peculiar characteristics of these tests, number of 

answer options of each test range from 4 to 6. There is only one 

correct answer to each question. All the answers are numbered. 

Choose teh correct answer and write its number on teh answer sheet 

against the question number. 

~LI-~JI&~LI-~~LJIYfiU-~u'c-j;~L.:..!}Su;!l:lU~ 
....fI1 ~ ~ I?,.;.V' ( V_ 'f- .:..r' .JJ-=-- '?' ~~ /LI-d--v1 ~~) ~ ~ tr.,.;.V' 
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_L t.aP"LI- L (;L IJ2... v , 

6. If you want to change any answer, draw a cross (x) on it and write yJ).JJ IL.L')gjl:lD((X)LfI«-=-- '?v,jiv1~ c./J..f/-=--,? u'~7j,_.., 

the correct answer in the same coluIlU1. -L.L'),iLl-L(;V'-=--'?, 
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1 ,. 

SERIES 

1"·~.STRUCTJONS 

Each item of this tes t consists of two sets of figures. 

Figures on the left side go together to fo rm some kind .of 

series and are ca lled probelm fi g ures. Figures on the right 

side are called answer fi gures. Each o ne of the answer 

iiguies is numbei ed. Find out whic h on.e of the answer 

figure that go<.:!s where you see the quest ion mark (?J in tht! 

series . Write its number e;n th e answer s heet. 

~~(J, - , 
e. ~/J' /~J~I-d'Yt.t~~ -u.rJ?-{U~J)&~IY) .. ~!U' . . 

~t/ ~,r;:'I(J\flc- v: JI£'~ IJ'J.;;~JJy "L __ .t _L.tl,k~ I L-:1 ~;-: U. , . . ': -
L LJ~ v' L l"t(t-L (; L (f kJc.i ..... IIJ-':! LJU·\Jl~ I,) 'v /~;: 
~- "' ~ .. - . 

-I./.: -'11',6' J-.L!;' d_. I_~2- !rLJlrvl~/~( judI;: /~ lfl f-J ~ ,: -:' ... . 

t:XJr\r,,~ PLF S 

PROBLEM FIGURES c..;~~ t __ J'Y ANSWER FIGURES ~/.:.l· ~I ... 
U~/ l,l ..Y. , " @ 

I 
® CID aD .~ ~ ? . . 

I 

§ 

.J® ®'i 
§ 

ai @ ® ~ 
@ @ 

- -- - - -- --.-- ---.~ 

2 3 4 5 

~ ~ ~ ~. ? . . 
J 

~ ~ ~ ~. ~ 
, 2 3 4 5 
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PROBLEM FIGURES J~' .Jly 
. .. ANS\VER FIGURES J6'J'? 
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PROBLEM FICURES J~'-J'y' ANS\VER FICURES J~/JI? 
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Time limit - 10 Minutes 
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2. 

MATRICES 

INSTRUCTiONS 

Each jtom Of th --_ . . .I S tes t con !Z. ists of 

two set c: nf f il"lllre c: ,- -- _. . ~ -. - . t" lgures on 

the left s ide aro C'!II II d . ..., .... .. e proonlm 

fiN U "CS d th .. ~. an 05e on the righ t 

side arc ca lled answer f igu res. 

Each one of the answer figure is 

numbered. Find out who h Ie one of 

the answer figure that goes where 

you see the qestion mark {')) W't .. rte 

its number on the answer sh~!et. 

EXAfvlPLES 

PROBLEM FiGURES I'/" J I Uo;:. '. Y - ANSWER FIGURES 

1 2 

? 

5 

-
~. ~ . . . ~ 

2 

? . ~.~ 
4 5 
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6 

3 
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179 

4 5 6 

4 
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PROBLEM FIGURES J~~I-Jly 

ANSWER FIGURES J~fJ'l.? 
4· 

2 3 

4 5 6 

-

4 5 6 

6. 

2 3 

4 5 6 

180 



PROBLEM FIGURE~ J~I,.J/~v 
. .. 

7. 
~~NSWER FIGURES J~~ 101? 

, 2 3 

4 5 6 

3 

4 5 6 

9· 

1 2 3 

? .. 
4 5 6 
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J~I Ily PROBLEM FIGURES ~ 

10· 
ANSWER FIGURES J~_'Jf.f.-----, 

. 4 5 6 

6 
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PROB JI/.!. j 1/" ... LEM FIGURES o.~· ~ 

13· I I I] 101'0 .. 
-

D: 0 0 
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--

OJ 
3 

. -

iDo, ? 

J 
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'I 
4 5 6 

15. 

· 4 5 6 
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~ g~ ? . 
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. ANAlOGIES 
IN~TRUCTIONS 

Each item of this test consists of two sets 6f figu res. 

Figures on the left s ide are called probelm figures and those 

on the right side are called ans~ver figures. In problem 

figu res ther€' i:; a definite relationsh ip between first and 

second f igure 'j . Find out th e: f gure from the answer 

Fig ures that goes 'Nith the third 'figu re :r the sa me way and 

~1T'te its number on the answer s i1ect. 

-:..- ~ /)., - , 
~. '-/U.lj/J~/,.J 'YV:~...f/-u.t~-{J? )).: ~ ~/yL~ul 
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L'yJ -'7 dY.lJL~ -.f1L>' ~ J(;/JI?,jjIYU .. ,.F rYi s'[';jblf ' 

J)Lt~)1 -Jly ,? 'rf,J'. f-tf ,+,l:?Jt(~f\.f 'c..-u-Jt~ 'd' ?0Jlr .t. 
~LJ~ J.\~-~tru-L!;L(f)d~ ,-j'.t'"' f t/-n1fl ~ .., (j.. 1.5/: 3:1-

_~Jllf (.,.,~LI;LI'2-vLJIYL1\t(jGJ·'?f /'u'c::-k!J/! ?: 

EXAMPLES 

PROBLEM RGURES ~/,Jly , 
. - ANS\NER FIGURES (..,I~ 'J·I? 

. . 

1. U tJ U ' ? m ~ 0 Q 0 
.- ' . " . . .. -

1 2 3, . 4 5 
. " 

2. ? 
' f· "[p" " .-

~~- ~ •. 
-

.~. @ ~ '@ 
I , . . . ... . . . ' I . '. - . 

1 2 3 4 5 
I -
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PROBLEM FIGURES J~I ,Jly -
1 jl.%l~~1 ? 

lLIZJ~J ~J,. 

. . .. - -

2· 
§-)} . ·e)} i?v . ? 

621 
. 

, 

l
-~-,' (7 n~·---

3. . r;:~ . ~ rF)/,(\ ; 11f\) (/'1 , '~\ ~ 
: '(I ,\ . I (/'~" .1 (0\ 
;, ~ Ib r . ~ d1 I dJ lh ?J 

4· ~ @ .~ ? 
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\.-.-
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~ 

ffiJffi p~-~o '0 (; <: ? 
4 

ANS\VER FlGURES J~/J'? 

~·~~~~i 
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5 
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ODD-ONE-OUT I 

IN STRU CTiONS 

Each ite m of this test consists of 

five f igures. One out of these five 

figures is different from the othG ~' 

four. Find out this figure and 

v/rite its number on the ansv.er 

sheet. 

J; c-)GJL ~"'£I v!J~I~~0f 
~. ~ ~ 

If' )JI ~tf Jl'Y-fLP JILIe..-''CtC-
t -: " 

Lf1vC( .Jt;JI? I/.' ~ LJf.. L 

-'7-"c.J! v!L~LIJ 2-lrLJly 

EXAN1PLES 

1. 

, 2 3 

2 .. 

, 2 3 4 

3 .. 

1 2 3 4 

19 1 

I /' 

5 
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1 2 3 4 5 
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2. 

~ M i M i 
1 2 3 [. 5 

3· 

2 3 4 5 

4. 

8 @ ~ .~. ~ : 

2 3 4 5 

s· 

~ 1( ~ ~ 1( 
1 2 3 4 5 

6. 

A\ fJA ~ IA AA 
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/' .~ ~J~ (~ ~ 8 ~- --------"~ __ 4'. ___ __ ~ ..... 

Ol' /' 
~ ~o~ c=-~-:.~ c-/ U 

2 3 4 5 

8· 

~ ~ ~ * ~ 
1 2 3 4 5 

9· r, ,< ./)'! J I. _ 
61' 

~ '-) J' J) J}{!JI ,J\ t!/ v . 

1 2 3 4 5 

10. ~l.~ ~ .~. ~ 
' . . 

2 3 4 5 

11 . 

2 3 4 5 

12. 

2 3 4 5 
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2 3 5 

, 4· 

2 3 5 

15. 

. 1 2 3 4 5 
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SIMILARITIES 

Time limit - 8 Minutes 
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SI IlARITIES 1( 

INSTRUCTIONS 

Each Item of t his test consists of two setf, of f ig -

ures. Figures on lIle 'tCH side are called pro

helm figures arid those on the right side are 

c.:llled answer f igure:s. There Is a definite ~Iml lar

Ity between a prob l€:m figure I set of problem flg-

ures and one of the four sets of an£w er figures. 

Find out which :set of the an:swer f igure:s is mO:5t 

similar to the problem figures and write its number 

on the answer sheet. 
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PROBLEM FIGURES EXAMPLES 

J~I..d 'Y ANSWER FIGURES J~'J'? 
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PROBLEM FIGURES AN S \VER F IGURES 
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PROEi..EM FIGURES 
ANSWER FIGURES 
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PROBLEM FiGURES 
ANS\VER FIGURES 
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