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ABSTRACT

The present ^research was conducted to study the visual spatial ability in 

autistic and nan-autistic children. The sample consisted o f  100 children; 50 autistic 

and 50 non-autistic. There was an equal number o f non-autistic boys (n^25) and girls 

(n-25) while there were 23 autistic girls and 27 autistic boys in the sample. The 

sample was collected from hospitals, special education centers and rehabilitation 

centers o f  Rawalpindi and Islamabad. The age range 6-12 years. Childhood 

autism Rating Scale (CARS) and Wechsler Intelligence Scale for Children-Revised 

(WISC-R) along with a demographic data sheet were used for data collection. Score 

on Block Design Task (BDT) o f WISC was used to measure visual spatial ability o f  

autistic and non-autistic children. It was found that autistic children scored higher 

than the non-autistic children on Block Design Task (BDT). Results indicated no 

significant gender difference in mean scores for both autistic and non-autistic 

children. It was concluded that Autistic children have superior visual spatial ability 

as compared to the non-autistic children. Exploratory analysis was done and the 

results indicated that age, birth-order and number o f siblings play a significant role 

in visual spatial ability o f autistic and non-autistic children.
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Chapter I

INTRODUCTION

Childhood is the most sensitive and significant period of h'fe. It is critical because 

it encompasses all major aspects of physical and psychological development of the, 

individual. Every aspect of growth and maturation is influenced in childhood. Many 

psychological disorders began to arise during childhood or early adolescence. There are 

many factors due to which these disorders may arise. Excessive or under sensory 

stimulation (Gajzago & Prior, 1974), inappropriate diet (Feingold, 1977), home 

environment (Patemite & Loney, 1980), hostile family (Rutter & Quenton, 1984), 

traumatic experiences & parental personalities (Morrison, 1980) and biological 

abnormalities (Rapoport & Ferguson, 1981) are few among a myriad of factors 

responsible for psychological disorders in children. Some of these disorders disappear 

without any clinical treatment at the other hand some of them could be treated with ease 

while others may continue throughout one’s life.

Autistic disorder is a developmental disorder in which there is a marked 

impairment in social and communication development. There is a triad of symptom in 

autism including; severe deficits in social interaction, impairments in communication, 

restricted interests and repetitive behaviors. The term autism came from a Greek word 

autos and means a preoccupation with the self Eugen Bleuler, a Swiss Psychiatrist used 

the term “autism” for the first, time in 1906 to discuss a peculiar style of thinking in 

schizophrenics (Ritvo, 1976). Psychiatrist Leo Kanner (1943) used the term “autism” to 

describe the condition of a group of 11 infants that he examined in his clinical practice at 

Harvard. These infants were unresponsive to others, they often engage in repetitive, 

purposeless activities called stereotyped behavior. They seemed more interested in 

objects rather than in their parents or other relatives and were unable to communicate 

with anyone (Nietzel, Mathew, Elizabeth, McCauley, & Daouglas., 1998).



Onset and Prevalence of autism

Autism first appears during the childhood and usually follows a steady course 

without remission. The overt symptoms of autism begin to show themselves gradually 

after the age of six months and become established when the child is two or three years of 

age and continue throughout the adulthood. These symptoms often continue in muffled 

form making the autistic individual completely isolated fi-om the world (WHO, 2007).

Autism occurs most frequently among males. Epidemiological studies show that 

this predominance of boys over girls ranges from 2.5: 1 (Lotter, 1967) to 4.3: 1 (Rutter & 

Lockyer, 1967). In females autism usually co-occurs with mental retardation. It has 

diagnosis throughout the world but its prevalence varies in different countries. China 

reported an extremely low rate while Japan has a rate of 3 to 5 times higher than most of 

the other countries in the world. Autism is usually identified at the age of 30 months 

although the symptoms become apparent in the initial few weeks of life (Rutter, 1978).

According to a local survey conducted by a non-governmental organization 

(RAMAQ, 2011) approximately 3, 45,600 individuals are on the spectrum of autism in 

Pakistan. Due to misdiagnosis and not reporting of the cases the number of people on the 

spectrum may be even higher than the estimates.

Characteristics of autism

The characteristics of autism have been revised and broadened repeatedly. The 

symptoms may manifest themselves in early infancy, with the infant shying away from 

the parents, not responding to the parent who came after some absence and the third and 

most obvious is the inappropriate gaze (Wood, 1997). The child may fail to meet 

language and other developmental milestones. Generally a 3-year delay is reported 

between the report of symptoms to physicians and diagnosis of autism. The diagnosis is 

usually made at the age of 5 years (Klin & Volkmar, 1999).



Following are some most frequently found characteristics and symptoms of autism 

Aloneness

Autism is one of the severest disorders of childhood. Autistic children appear to 

be alone in the world. Autistic children withdrawal from others prevents them from being 

able to begin ah effective social involvement with the people around. It was found that 

autistic children rarely offer spontSieous welcome or goodbye, vocally or through 

gestures in departing or meeting others (Hobson & Lee, 1998). They show resistance and 

anger to the one who tries to engage them in the play. If take part in play they enjoy more 

in physical play than in symbolic play when compared to intellectually comparable 

children (Sigman et al., 1987).

Very less autistic children initiate play with others but still they are usually 

unresponsive to anyone who approaches them. They lake eye contact and when in some 

cases they make eye contact, their gaze is of different quality. Normal children gaze to 

gain the attention of others or to direct the other person’s attention to a specific object but 

the autistic children do not make this social exchange (Mirenda, Donnellan and Yoder, 

1983).

Autistic child’s social isolation might be the cause of the retarded development in 

other areas, such as language. On the other hand it is possible that the core deficit is an 

inability to process certain kind of sensory input, leaving the child helpless to understand 

and respond to the world around them (Omitz, 1989).

Communication deficit

Autistic individuals have rigorous communication problems. Even before 

acquiring language autistic children show deficits in communication. Babbling in autistic 

children is also depictive of their deficits in communication. These children produce 

almost totally non-sense gibberish which could only be understood with great difficulty.



There babbling seems just a noise conveying very less information than children without 

autism (Ricks, 1972). A two year old normal child is able to use vocabulary to point to 

different items present around and they can construct sentences using one or two words. 

In 50 percent of autistic children language does not develop at al. (Paul, 1987). In 

remaining 50 percent who learn to speak can produce speech but many peculiarities are 

there. One feature of such peculiarities is the echolalia. In the echolalia child echoes what 

they hear from another person. The autistic child usually echoes with remarkable fidelity. 

Echolalia is an effort of the children with autism to convey inner thoughts and to respond 

to the external stimulus (Prizant, 1983).

Pronounce reversal is the second most commonly found speech peculiarity in 

autistic children. In this problem the child uses the inappropriate pronounce for 

themselves such as “he” “she” “you” or uses their own proper names to refer to 

themselves. In autistic speech pronounce reversal is a direct result of echolalia. The 

autistic child’ uses while using echolalic speech refers to themselves exactly in a way as 

they have heard other persons to speak of them and thus misuse pronouns. The pronounce 

reversal is highly resistant to change but in some cases it can be expected to disappear if 

the speech continues to develop with age (Tramontana & Stimbert, 1970). Neologisms 

are another characteristic of the speech of autism. A two year child might refer to candy 

as “cana” and continue to do so well beyond the time when a normal child has learned to 

say the right word.

Behavioral peculiarities

/

Stereotype movements and rituals or Obsessive Compulsive acts are prominently 

seen in autism. Autistic children become very distressed on changes in their daily 

routines and surrounding settings. They exhibit repetitive or restricted behavior in many 

forms, which are broadly classified by Lam & A man, (2007) into six types of behaviors. 

These are compulsive behavior, stereotype, ritualistic behavior, sameness, self-injury and 

restricted behavior. Compulsive behavior is a hJehavior in which the child kept on doing 

the same purposeless activity again and again. For example the autistic children appears



to arrange and rearrange objects in heaps or lines. Stereotypy is recurring movement, 

such as making particular sounds, hand flapping, body rocking or head rolling. In 

ritualistic behavior there is a rigidly followed sameness in the pattern of activities. 

Sameness is the resistance to change such as refusing to be interrupted. This is closely 

associated with sameness and suggestions are being given to combine sameness with 

ritualistic behavior. Self-injury includes movements due to which the person may get 

injured for example skin poking, hand biting, eye poking and head banging. The 

restricted behavior includes being very limited in focus, activity and interests such as 

being preoccupied with the same toy, game or television program (Johnson & Myers, 

2007).

There is no sole repetitive behavior, specific in autism but these behaviors occur 

more frequently and more severely. A study reported that 30% of autistic children are 

affected by self injury in some form (Tager-Flusberg, 2008).

Imitation deficit

Difficulty with imitation of other people’s movements appears very frequent in 

autism. The discrimination between autistic disorder and other developmental disorders 

could be made in early years of life. According to Charman et al., (1997) at the age of 2 

year the autistic child could be discriminated from those with other developmental 

disorders with the help this disability in autistic children. This deficiency results in a 

hollow behavior of the child with prominent discrepancies in learning social emotional 

gesture from others (Stern, 1985). Almost all of the discrepancies in emotional and social 

behaviors are the result of being unable to imitate. These problems continue into the 

adulthood (Rogers et al., 1996) making the child more and more isolated from the social 

circles (Rogers & Pennington, 1991). Imitation deficit plays a significant role in 

development of symptoms associated with autism (Meltzoff & Gopnik, 1993). There are 

Significant differences in ability to imitate in autistic children (Sigman & Ungerer, 1984). 

These differences accounts for the different level of responsiveness and social 

involvement in these children. The more a child is able to imitate the greater would be the



Theories of Autism

There are many theoretical explanations of autism from which the most frequently 

discussed are

■ Theory of Mind (TOM) hypothesis (Baron-Cohen, 1989)

■ Theory of Weak Centra! Coherence (Frith, 1989)

■ Executive Function Theory (Shallice, 1988)

■ Theory of Reduced generalization (Plaisted, 2001)

■ Paradoxical Functional Facilitation (Mottron & Burack, 2001)

Theory of Mind (TOM) hypothesis

According to TOM hypothesis, the ability to understand the feelings and 

behaviors of others is very important in understanding all kind of social behaviors. This 

ability helps in constructing the Theory of Mind in individuals making them a socially 

responsive and emotionally developed person. The Theory of Mind is the two 

dimensional ability of the individual which makes them able to understand their own 

behavior, feelings, emotions, wishes, plans and motives on the one side and on the other 

side enables them to associate their own internal states with the others around them. In 

other words theory of mind is the ability to understand thoughts and behavior of ones 

own as well as of those around them. It is a meta-representational ability and plays a 

decisive role in the development of social cognition.

This theory describes the basic deficiencies in autism as a direct result of the lack 

of Theory of Mind. Autistic individuals are unable to understand feelings, behaviors and



thoughts of oithers as well as their own. Due to which they remains hindered in 

understanding the complex social exchange process.

i
TOM impairments have a deep effect on social relationships of an autistic child. 

As emotional, affective and behavioral responses depend upon understanding mental 

state of another person. Thus, the discrepancies in social interface of autistic child could 

be explained efficiently with the help of theory of mind hypothesis. These discrepancies 

are lack pretence, ^barrassment, empathy and other social exchanges.

Wimmer and Pemer (1983) presented a false belief test to .the children with 

typical development, autism and Down’s syndrome. The test measured the ability of the 

subject to understand and tell the mistaken belief of the story character about a specific 

situation. It was found that the normal 4 year old children and those with Down syndrome 

passed the False Belief Test while autistic child failed the test. Autistic individuals lack 

the ability to infer mental states as they lack Theory of Mind due to which they failed to 

answer correctly. Some criticizing evidences are also found which weakens the 

reliability of TOM hypothesis. In a study Bowler (1992) found some autistic individuals 

who passed the first-order false belief tests. That test measured the individual’s ability to 

infer what one person thinks.

Theory of Weak Central Coherence

Frith (1989) suggested that a specific perceptual and cognitive style which could 

b̂e explained as a limited capability to appreciate context, is the basic cause of central 

disturbance in autism. The theory explains it as a domain general process.,The key 

strength of this theory is that it gives the rationale of both social and non-social or 

personal aspects of autism. According to this theory individual with typically 

development take and process information by extorting the whole meaning and attend 

more on global aspects of the stimulus. This ability of the individuals is known as central 

coherence. In normal individuals there is a drive for central coherence which is very 

weak in autistic individuals. Happe & Frith (2006) proposed that in autism there is a



weak or even absent drive for global coherence. Autistic Individuals process things in a 

piece-meal or bit by bit way processing the components, rather than the global aspect of 

the stimulus. The research into the perceptual abilities of autistic individuals is revitalized 

by the theory of weak central coherence, which was started by Hermelin and O Connor in 

the 1960s (Rogers & Ozonoff, 2005).

Executive function deficit Theory

According to executive function deficit theory (Shallice, 1988) autistic individuals 

fail the tests of executive function. Executive function enables the person to flexibly shift 

the attention, reduce unplanned responses, engender purposeful behavior, and to solve 

problems in a strategic and tactic way. The Supervisory Attentional System (SAS) 

controls all these functions. If this system fails, the actions are controlled by the 

environment. In this condition the individual began to respond to the environmental cues 

with the behavior only resulting from the activity of reflexes. In this condition action 

schemas or motor programs compete for execution creating a state of confusion. This 

phenomenon occurs under the Contention Scheduling System (CSS). CSS is the function 

of a basal ganglia while the SAS is a frontal lobe. '

Autistic individuals have damages in their frontal lobe (flughes & Russell, 1993). 

Due to which they fail the central executive tasks. They remain unable to shift attention 

and disengage from themselves which is very important in the development of social and 

emotional bounds in healthy and adaptive way.

Theory of Reduced generalization

In his theory of reduced generalization Plaisted (2001) proposed that in autism 

perceptual processes could be explained in terms of reduced generalization. It was stated 

that superior autistic performance on some perceptual task is a phenomenon of reduced 

processing of similarities present between stimuli and situations. A key strength of this 

theory is that it explains a characteristic style of learning in autistic individuals that was



previously very hard to explain theoretically. It is of considerable difficultly for 

Individuals with autism to generalize newly learned behavior to a new situation. 

According to the theory of Reduced Generalization this difficulty in generalizing learned 

material to new situation is due to the fact that autistic individuals have narrow range of 

concept with sharper and more vividly delineated boundaries. Therefore in order to 

facilitate learning process in autism teachers must work to facilitate the generalizing 

processes in these children. And in order to facilitate generalization process practitioners 

may be inclined to make efforts to change the environment steadily and gradually by 

progressing through graded contexts.

Paradoxical Functional Facilitation

Paradoxical Functional Facilitation by Mottron and Burack (2001) states that 

usually deficit in one of the two neurological systems shows the way to the enhancement
.vf-

of Other system. For example an individual with visual impairment is likely to get 

enhanced tactile sense.

The autistic individuals have difficulty in processing input on a deeper level, 

which causes increased dependence on processing at a lower level. In other words the 

finer processing on a lower level is presented as a result of weak processing on a deeper 

level.

Psychological bases of autism

The earliest explanations about etiology of autism were psychogenic, according to 

which psychological or more concisely childhood experiences with parents are 

responsible for autism. Now this elucidative perspective has been changed by biological 

evidences in the search of causes for this disorder. Kanner (1943) assumed that autistic 

children have seemingly normal physiological functioning. Kanner’s supposition led 

early theorists to reduce the importance of biological factors. It was assumed that for a



biological factor to underlie autism, it would have other signs such as bodily handicaps 

found in Down syndrome.

According to Bruno Bettelheim (1967) autism bear a resemblance to the 

indifference and hopelessness of prisoner in concentration camps in Germany during 

World War II. Something quite negative must have been taken place in very early 

childhood. If a child has totally rejecting parents and he/she feels their negative feelings 

the child began to think his or her actions have a little to no impact on parents' 

unresponsiveness. Due to this early impact the child comes to believe that his or her 

efforts have no power to influence others, due to the early belief that the world is 

insensitive to his or her action.

It was also proposed by Tustin (1994) that autism is an infantile version of 

Posttraumatic Stress Disorder. According to this breast feeding mother and the 

susceptible child are very close. The child feels weaning as a catastrophic and traumatic 

separation. As a result the infant develops a deadening insulation causing autism.

The Intersubjection theory (Roser & Buchholz, 1996) assumes that autism results 

when a biologically vulnerable child has an anxious and preoccupied mother. Such a 

mother remains unable to read the cues of the child so giving insufficient response to him 

or her.

According to behaviorist childhood learning experiences are a cause of autism. It 

was suggested that the inattentiveness of the parents, mainly of the mothers, prevent the 

establishment of associations, making human being a social reinforcer. The parents failed 

in unable becoming social reinforcers for their child’s behavior and the ultimate result is 

the autistic disorder (Ferster, 1961).

From psychological perspective it is evident that particular personality features of 

parents of autistic children contribute to the disorder. Kanner (1973) acclaimed of these 

parents as very intelligent people yet obsessive and cold and “refrigerator parents”. Once



children are confronted by such parents, certain innate deficiencies are exacerbated and 

blossom into a full autistic syndrome of withdrawal and isolation.

Biological Bases of autism

The early onset of autistic disorder along with the collection of neurological and 

genetic facts suggests a biological basis for autism. Twin studies provide a stringer
■»

evidence of genetic transmission in autism. It was found that there is 60 to 91 percent 

concordance rate of autism between identical twins when compared to concordance rates
a

of 0 to 20 percent in the fraternal twins. Genetic link of autism and broader spectrum of. 

deficits in the social and communication area was reported in a series of studies on twins 

and families with one autistic member (Bailey et al., 1995). The evidence from family 

and twin studies robustly supports the genetic as a cause of autistic disorder.

Studies using Electroencephalograms of autistic children found that many autistic 

children had abnormal brain wave patterns (Hutt, Hutt, Lee, 1964). Signs of damages 

were also detected in other neurological examinations of many autistic children (Gillberg 

& Svendsen, 1983). In magnetic resonance imaging (MRl) young autistic men was found' 

to have enlarged brains relative to normal people. According to Haas et al., (996) 

evidence supporting the prospect of brain dysfunction derives from sixteen Magnetic 

Resonance Imaging and autopsy studies from nine autonomous groups conducting 

research. All of those biological studies found severe abnormalities in cerebellum of 

children with autism. Studies of neurological patients with parietal damage indicate that 

they have a much narrowed attentional focus, and patients with damage to the cerebellum 

are incapable of shifting their attention quickly. Therefore, it is possible that the 

dysfunctions in specific brain areas of autistic individuals might partly explain the 

observed lack of response to the information outside the attentional focus.

30 percent individuals having autistic symptoms as a child begin experiencing 

epileptic seizures in adolescence. It is another sign of brain defect involved in this

disorder. The occurrence of autistic disorder in children with mothers having rubella
-£



during their pregnancy is approximately ten times higher than that in general population 

of children. These findings together with the degree of mental retardation commonly 

found in autism give a strong link .between autism and brain damage (Courchesne et al., 

1988).

Assessment of autism

The Assessment of Autism is a multifaceted and ongoing process. It usually 

involves sizeable effort and time. There is a great variability in researchers and clinicians 

in their approach toward the assessment of autism. The comprehensive evaluation of 

autistic disorder should include a thorough developmental and medical history, family 

history, psychological evaluation, assessment of communication abilities, and 

consideration of differential diagnoses (Assouline et al., 2009).

In the past decades the formal diagnostic criteria for autistic disorder have been 

reconsidered and consequently modified many times (Volkmar, & Klin, 2005). The 

recent criteria of autism is based on that given in International Classification of Diseases- 

10th edition (2007) and Diagnostic and Statistical Manual of Mental Disorders IV (2000). 

Together these systems of diagnosis define autism in approximately same terms. The 

features of autism presented in ICD and DSM are also approximately same as given by 

Kanner in 1943and later modified by Rutter in 1978.

The key features in these theoretically identical definitions include; rigorous and 

pervasive impairments in social interaction and communication, unusual interests and 

stereotyped patterns of behavior and the onset before 3 years of age.

In addition to ICD and DSM standardized instruments and rating scales have been 

developed to assess the presence of autism. Diagnostic instruments such as rafing scales 

and checklists are the most frequently used procedures. The advantage of using these 

tools is that they enable the teachers, parents, and clinician to access involvement in 

diagnostic practice (Eaves & Milner, 1993). Often the diagnostic instruments are based



on two sources of information; the descriptions given by caregivers about course of 

development and existing behavior patterns and direct assessment of behavior 

(Saemundsen et al., 2003).

Many instruments have been developed for diagnosis of autism. The most familiar 

and those being widely used for the purpose are:

• Childhood Autism Rating Scale (Schopier ei al, 1980)

• Gilliam Autism Rating Scale (Gilliam, 1995)

• Social Communication Questionnaire (Rutter, Bailey & Lord, 1999)

• Autism Diagnostic Interview (Le Couteur et al., 1989)

• Autism Diagnostic Observation Schedule (Lord, et al., 1989)

• Social Responsiveness Scale (Constantino, 2005)

• Behavior Rating Inventory of Executive Function (Gerard et al., 2000)

• Autistic Continuum (Aarons & Gittens, 1992)

• Vineland Adaptive Behavior Scales, Second Edition (Sparrow, Cicchetti, & 

Balia, 1984)

From all of the above mentioned scales Childhood Autism Rating Scale (CARS) 

is the most widely used and extensively documented rating scale of autistic behaviors 

(Lord, 1997).

Cognitive abilities in Autism

Study of Cognitive abilities is very significant in the field of autism. In order to 

take a comprehensive picture of an individual’s cognitive abilities, functioning level and 

prognosis, the Intellectual flinctioning is to be assessed in detail (Barnhill et al., 2000). 

Research has been conducted on the intellectual functioning in autistic individuals and 

the emphasis has varied over time. Studies examined “savant” abilities in individuals 

with low cognitive functioning (Scheuffgen et al., 2002), cognitive strengths and



weaknesses in autism (Matson et al., 2008), and cognitive differences between autism 

subtypes (Eaves, Helena & Eaves, 1994).

In the field of research with autism achieved IQ on the Wechsler Scales are used 

as the operational definition of intelligence (Huber, 2007). This approach is well- 

accepted as is evidenced by the following statement from Klin et al., (2005) “Among the 

various intelligence batteries currently in use, the age-proven Wechsler scales provide the 

standards for testing of intelligence in terms of psychometric properties, standardization 

procedures, and extent of research. Whenever possible, these batteries should be used 

because they provide valid measures across a large number of relevant constructs and 

yield profiles that can be readily transferred into intervention objectives. The scales’ 

division into various factor scores can be particularly helpful in the interpretation of 

profiles of children with autism spectrum disorders given the typical performance scatter 

found in these children’s protocols”.

Most researchers in autism believed autism to be associated with Mental 

Retardation (MR) (Ghaziuddin, 2000; Volkmar & Klin, 2005). Approximately 75% of 

individuals with autism have associated cognitive deficits and overall intellectual 

functioning within the MR range (Lincoln et al,, 1988). Studies (Mayes & Calhoun, 

2003b, 2004; Strum, Femell, & Gillberg, 2004) on autistic intelligence examined Full 

Scale IQ, Verbal IQ and Performance IQ on the Wechsler Scales.

Research on cognitive profiles in autism indicated relative strengths in nonverbal 

abilities over verbal abilities which appear consistent with the developmental delays in 

language acquisifion and development seen in autism (Huber, 2007; Lincoln, Allen & 

Kilman, 1995). Lincoln et al., (1988) examined Intellectual profiles on WISC-R of 8 tol2 

years old children with autism (N = 13), receptive developmental dysphasia (n = 12), 

oppositional defiant disorder (n = 10), and dysthymia (n = 12). Results indicated 

significant relative deficits in Verbal Intelligence Quotient (VIQ) in comparison to 

Performance Intelligence Quotient (PIQ) for the autism group, with a mean PIQ -  VIQ 

difference of approximately 24 points. This pattern of performance was not found in the



remaining clinical samples, and thus was believed to be specific to the diagnosis of 

autism.

A relative strength of autistic individuals on the Block Design subtest of Wechsler 

Scales was found consistently (Barnhill et al., 2000; Ehlers, Gilberg & Wing, 1997; 

Lincoln et a l./l9 8 8 ; Ozonoff, South & Miller, 2000). Relative weaknesses have 

consistently been reported on the Coding (Mayes & Calhoun, 2003b) and Comprehension 

subtests (Lincoln et al., 1988; Mayes & Calhoun, 2003b).

Visual Spatial Ability in autism

Linn and Peterson (1985) defined visual-spatial ability as skills in representing, 

transforming, recalling and generating the symbolic and nonlinguistic information. 

Spatial rotation, spatial orientation, visual cognition, spatial visualization, mental rotation 

and spatial perception are terms used interchangeably for visual spatial ability. 

Regardless of the different term being used all of these involve the ability to mentally 

manipulate objects through rotations, reflections, and translations. It is to mentally 

transform a two or three dimensional figure into the other settings of figure (Condron, 

O’Riley & Damarin, 1993). Visual-spatial ability is important in many fields, including 

physics, mathematics, architecture, engineering, chemistry, biology and geology 

(Robichaux & Guarino, 2000). Therefore success in many careers tends to be related with 

higher visual-spatial abilities.

Thinking in visual images is a primary way of thinking and problem solving in 

autistic individuals. Block design performance is an indication of visual thinking as a 

dominant method of processing information. Other indicators are solving jigsaw puzzles, 

finding way around the city and memorizing massive amount of information at a glance 

(Grand in, 2006).

Nikola Tesla was a visual thinker and was an autistic individual. He had visual 

image for everything he heard or read. According to him whenever he heard or read some



word, the word at once became converted into the visual image of the related object. He 

stated that when he designed electric turbines for power generation he built each turbine 

in his head. He operated it in his imagination and corrected all the faults detected. 

According to him it did not matter whether the turbine was tested in his thoughts or in his 

shop, the results would be the same (Luria, 1987).

The Block Design Task (BDT) was invented by Kohs in 1923. It has been used 

very frequently to measure visual spatial ability in autistic and non-autistic individuals 

(Shah & Frith, 1993; Happe, 1994; Jarrold et a l, 2000; Ropar & Mitchell, 2001). This 

task measures the ability to make the design as swiftly as possible. According to Kohs 

this task is an efficient measure of general intelligence. It is an important feature of 

currently popular batteries for measuring intelligence. It features in Wechsler Intelligence 

and the British Ability Scale (Elliot,.Murry & Pearson, 1979). According to Sattler 

(1974) BDT is a useful tool for the assessment of non-verbal abstract concept and power 

of spatial visualization.

Psychiatric patients and patients suffering from certain cerebral lesions have been 

reported to perform poorly on Block Design task (Shapiro, 1952). Patients of Williams 

syndrome also show deficit in performance on Block design task and experience 

noticeable difficulties in processing the global feature of a stimuli in figure copying task 

(Bihrle et al., 1989). Different forms of errors on the BDT can be distinguished in adult 

patients with lesions in left-hemisphere and right-hemisphere (Kaplan, 1983). Patients 

with deterioration in right hemisphere in comparison to those with left-hemisphere- 

damage make errors due to which the overall pattern become disturbed (Ben-Yishay et 

al., 1971). The errors made by right hemisphere damaged patients are not specific to 

those with right hemisphere lesions but normal adults without lesions and adults with a 

history of alcoholism show these problems (Kramer et al., 1991).

A bulk of research supports the finding that autism is related to heightened 

performance on tasks involving visual spatial ability. The earliest evidence of heightened 

visual spatial ability in autism was reported on the basis of performance on an embedded



figure task. Autistic participants as compared to non-autistic were found to be faster in 

finding a target figure which was hidden in a complex figure (Shah & Frith, 1983).

Another demonstration of autistic visual spatial abilities was offered by a study, 

which selected blocks having pieces of design to be made only on one face. The subject 

had to arrange those pieces in order to make full design. The subjects having been 

diagnosed with autism completed the task more quickly and with fewer mistakes than 

those without any developmental disorder. The children with typical development took an 

obvious benefit from seeing the target design pre-segmented but those with autism 

performed comparatively well in both conditions; whether the design was segmented or 

un-segmented. The pre-segmentation did not improved performance of autistic 

individuals because they could apprehend the elements of the stimulus even when 

presented un-segmented (Shah & Frith, 1993).

Brian and Bryson (1996) also confirmed the autistic superiority on visual spatial 

tasks and assumed that it might be due to two reasons. One was meanings suggested by 

shapes used in embedded figure tasks. The non-autistic individuals might become 

captivated by meanings while autistic individuals having no knowledge into meaning are 

free of this meaning capturing process. The second reason they presented was the styles 

of interpretation and classification of figures by the participants. In the case of non- 

autistic individuals, naturally the stimulus is perceived as a whole irrespective of 

interpretation and classification, while autistic individuals attend each and every part 

without processing it as a whole. Embedded figure Task was presented to both autistic 

and non-autistic individuals. Two kinds of figures were presented to rule out the above 

given reasons. One of them was similar to an object and the other was an abstract 

drawing of line. Two assumptions were made that if meaning of the stimuli was the 

significant than autistic dominance would only be evident when stimuli were 

representational, whereas if the ability to analyze parts was important, then autistic 

individuals would perform pretty well with both forms of embedded figures. The findings 

gave no conclusion because on both forms of embedded figures task autistic superiority 

was not found.



Jolliffe & Baron-Cohen (1997) used embedded figure task to assess visual spatial 

abilities of normal people with autistics and those with asperger’s disorder. It was found 

that patients with asperger’s and autistic disorder showed heightened ability than normal 

individuals on the task.

Beside the findings that autistic individuals perform relatively good on embedded 

figure task and block design task, they also seem at ease when performing at “impossible 

figure” task. In a study  ̂it was found that autistic individuals showed fewer obscurities 

than non-autistic individuals in reproducing an impossible figure. It was suggested that 

peculiarities and strangeness in figures or designs disturb them less fi-equently as 

compared to non-autistic individuals. The strangeness of the stimulus situation has 

smaller ability to intervene in autistic performance at the task therefore perform well on 

tasks requiring visual spatial abilities (Mottron & Belleville, 1993).

The visual spatial skills in artistically talented children with typical development 

and those with autism (regardless of their ability in arts) were measured using Block 

Design Task fi-om WISC (Happe, 1994). Both groups were faster on task completions 

compared to non-autistic typically developing children. Again it was confirmed that 

autistic children have superior artistic abilities with visual spatial skills as compared to 

non-autistic children.

In another study,autistic individuals performed visual spatial tasks relatively more 

easily than the non-autistic subjects. The task in which it was required to divide the 

design or figure into basic parts was completed by autistic individuals faster than the 

controls. For example, autistic 'individuals perceived the component blocks in an_ 

.unsegmented condition of a Block Design Task more easily (Ehlers, Gilberg, & Wing, 

1997).

Another study used Block design and Embedded Figure Tasks in combination to 

measure visual spatial abilities in autistic and non-autistic individuals (Ropar & Mitchell, 

2001). Participants with autism scored higher than comparison participants on the task,



and it was concluded that autistic individuals have higher visual spatial ability than non- 

autistic individuals.

A series of experiments (Carona et al., 2003) was conducted to access spatial 

abilities of autistic individuals by using a labyrinth of the size of a human. Findings 

showed that at all the tasks involving spatial ability tasks, autistic individuals performed 

at a higher or at least at an equivalent level to the control group. In route test no 

difference was found between the two groups. Superior performance of autistic 

individuals was found in test situations with maps, in the shape of better accuracy in 

graphically cued recall of path and took less time in learning maps. Superior ability to 

sense, match and duplicate simple elements of visual presentation elements yields finer 

performance in tasks of detecting and graphically reproducing visual elements to 

compose map. In autism the presence of better discrimination, recognition, and visual 

memory simple patterns, accounts for the superior achievement on visual spatial tasks. It 

greatly involves the recognition of patterns, both in the form of recognition and memory 

of landmarks and/or in the detection of similarity between map and features of landscape.

Autistic expertise relative to control participants on embedded figures and block 

design tests was also related to the prior knowledge of stimulus of the participants. 

According to Ropar and Mitchell (2001) the expertise is due to the more attention on 

constituent features. Processing global features more is affected by inappropriate 

processing of the constituent elements of a stimulus. Prior knowledge of the stimulus was 

considered to be ah important factor in processing global features. Individuals with 

autism are more precise than comparison participants in the judgment of the shape of a 

slanted circle in a context in which no visual cue was given. It shows that their prior 

knowledge was not intervening in their perception of the shape of slant. In a visual array 

at the search of feature and conjunctive targets they were sharper than the comparison 

participants.

In a study (Jarrold, Gilchrist & Bender, 2005) it was suggested that autistic 

Individuals display relatively stronger performance on tasks that require identification of



constituent parts in a visual stimulus. It was assumed to be the resultant of processing 

local elements in a stimulus that comes due to a weakened ability of information 

integration at global level. The findings of that study showed that the ability of children 

with autism to search an embedded figure was related to performance on visual search 

trials where the target was identified by a unique perceptual feature. In contrast, 

performance of controls on the same task was specifically related to their performance on 

visual search trials where the target was defined by a conjunction of features. This 

suggests that enh^ced performance on perceptual tasks by children with autistic disorder 

is not a simple consequence of a quantitative difference in ability to engage in global 

processing.

The reasons for this phenomenon were explored in an influential study 

(O’Riordan & Plaisted, 2010). The performance of autistic and typically developing 

children was compared on a series of tasks involving visual search to explore the reason 

of heightened visual spatial ability in autistic individuals. The results showed that

discriminability is the factor which determine rate at which children discriminate between
i

displayed items. It was found that autistic children have higher rate of discrimination as 

compared to those with normal development. Thus, it seems that an enhanced ability to 

discriminate between display items underlies superior visual search in autism.

Autism Quotient (AQ) was developed after the research on autistic traits. It was 

made to measure the degree to which an intellectually normal adult had autistic traits. It 

was aimed to assess the predictability of performance on block design task on the basis of 

traits on AQ scale. The test had two tasks to be completed; whole and a segmented task. 

According to findings high AQ scorers performed better than low scorers on the whole 

task of the block designs. It was concluded that autistic traits predicts ability to perform 

on block design task. Individuals with more number of autistic traits tends to perform 

better on the task due to their better developed visual spatial abilities as compared to 

those with less or no autistic traits (Stewart et al., 2011). Some other studies (O'Riordan 

et al., 2001; Plaisted, O'Riordan, & Baron-Cohen, 1998b) also showed that autistic



children are superior of typically developing children when visual search is demanded in 

any task. *

Gender difference in visual spatial ability

Many studies were carried out on gender differences in cognition. Two frequently 

studied cognitive gender differences are in tasks involving verbal fluency and visual- 

spatial ability. Researches in this area are inconsistent and inconclusive "but general 

finding is that males perform better on visual spatial tasks while females perform better 

on verbal tasks. The most obvious reason for inconsistencies found in the results is the 

different ways of operationally defining these two cognitive abilities (Haecker, 2004).

Autistic girls demonstrate less proficiency than boys on tests of both verbal and 

visual-spatial skills. Girls may fiinction better in some respects than boys; for example, 

they may play more and engage in fewer stereotypies (Lord, Schopler, Revicki, 1982). A 

study by Auyeung et al., (2009) found no gender difference between autistic children on 

block design task performance. The average score was 19.14 for boys and 16.26 for girls, 

but the standard deviation for both genders was probably somewhere between 9.5 and 10, 

making the difference between the gender a little less than one-third of a standard 

deviation, and thus not statistically significant.

Gender differences in the domain of verbal, nonverbal and visual spatial episodic 

memory were analyzed (Voyer et al., 1995) and the results showed that female performed 

at a higher level on composite verbal and nonverbal episodic memory while male 

perform at a higher level on episodic memory tasks involving visual spatial processing. 

Men can use their superior visual spatial abilities to excel in highly visual spatial episodic 

memory tasks, whereas women can excel in episodic memory tasks which involve 

verbalization of the material.

Among the pioneers showing a significant difference between male and female 

performance on visual-spatial tasks were Maccoby and Jacklin (1974). Using an



experimental procedure known as meta-analysis Hyde (1990) found no gender difference 

in verbal abilities and only moderate differences in spatial ability. In another research 

performed on university scholars, Weiss (2003) found that women perform better on 

verbal tasks and men perform better on spatial tasks but the achieved effect size was 

small.

Significant gender differences were measured in visual spatial abilities of late 

elementary and middle school children. In boys and girls of fifth grade there was almost 

no difference in spatial visualization performance but differences were found in sixth 

through eighth grade (Ben Chaim, Lappan & Houang, 1988). According to Johnson and 

Meade (1987) male advantage in spatial ability appears at least as early as fourth grade 

(age 10) and some of the results of their study it was suggested that there exists a male 

advantage in spatial ability as early as the first grade. They found the most dramatic 

spread in the scores at tenth grade.

Masters and Sanders (1993) confirmed the strong gender difference in 

performance on mental rotation tasks. Using meta-analytic technique, they found that 

males performed significantly higher in all 14 studies that administered the tests of 

Mental Rotation to adolescents and adults between 1975 and 1992.

Voyer et al., (1995) in an analysis of studies conduced in previous 50 years found 

gender differences in favor of males in the tests that assess mental rotation and spatial 

perception skills. Caldera et al., (1999) found no gender difference when they tested 

visual spatial skills of fifty one preschool children.

Social and environmental factors have a significant role in gender difference seen 

in cognitive abilities of individuals. Zajonc and Markus (1975) presented their view that 

social and environmental factors are to a great extent responsible for gender difference in 

cognitive abilities. This model was known as confluence model. Individual is considered 

as a part of the environment and is persistently being influenced by it. The Intelligence 

and all of the cognitive abilities are very much dependent on intellectual environment.



Research shows manipulation of different kinds of play practices in childhood and 

educational experiences (Voyer et al., 1995) can substantially reduce or eliminate gender 

differences in spatial task performance. Therefore the performance differences are 

primarily due to socialization. It do iiot refleh the basic underlying differences in 

capability between males and females (Vasta, Knott & Gaze, 1996).

For both genders; male and female, involvement in activities with spatial 

component was .found to be related to spatial ability of the individual (Baenninger & 

Newcombe, 1989). Participation in musical activities (Robichaux, 2002), artwork 

involvement (Caldera et al., 1999), previous knowledge of geometry, vocational training 

into some specific activities, work experience, and participation in such kind of sports 

(Sorby, Leopold & Gorska., 1999), playing with toys having spatial components (Sorby 

& Baartmans, 2000)* are few among the multitude of factors helping in improvement of 

visual spatial ability. "

Age, education, number of siblings and birth order also influence the cognitive 

abilities of the individual. The relationship between environmental factors at home and 

thinking ability of the child was studied by Rachel (1970). A strong relationship between 

the two Variables was found. It was concluded that home environment and parental 

resources have a great influence on intellectual abilities of the child.

Age is an important determinant of visual spatial abilities in autistic as well as 

non-autistic children. With the devolvement of brain visual ability of brain also develops 

and so is the performance on the tasks. Prefrontal cortex is responsible for the working 

memory, attention and visual spatial ability. Throughout the childhood physical 

development and organization of prefrontal cortex continues. According to Piaget and 

Inhelder, (1948/1956) at the age of 7 years children become able solve simple visual



spatial tasks. However, subsequent studies (Newcofnbe & Frick, 2010) on the early 

emergence and development of these abilities show that they can emerge earlier than the 

age Piaget and Inhelder (1948/1956) claimed.

Age related improvement in the performance on visual spatial tasks was reported 

in several studies (Sulloway, 2009; Anourova et al., 1999) reported age related efficiency 

in the level and accuracy in several visual spatial task performance. Other studies 

(Salthouse et al., 1990; Hale, Brunik & Fry, 1997; Luciana & Nelson, 1998; Kemps, 

Rammelaere & Desmet, 2000) also concluded that older children perform better than 

younger ones on visual spatial tasks.

Belmont & Marolla (1973) found that birth order and family size have an 

important role in the intelligence of children in family. Franklin (2010) concluded that 

birth order have a definite negative relation with cognitive abilities of autistic as well as 

typically developing children. The older siblings^have higher cognitive abilities as 

compared to the younger siblings. Rodgers and MacCallum (2006) analyzed hundreds of 

studies showing birth order differences in cognitive abilities. Velandia, Grandon, & Page 

(1978) also confirmed the decline in scores by birth order. According to Wichman et al., 

(2006) differences in cognitive abilities attributed to birth order are not a within family 

phenomenon. Instead they results from the factors varying between families.

Age and birth order interacts in their influence on cognitive abilities of the child. 

Studies (Zajonc, 2001) found that at smaller age levels, the second bom child is always 

ahead of the first bom in intellectual ‘performance. Beginning at age levels of 8 and 9 

years, the firstbom child began to surpass the younger siblings. The only child can not 

take any benefit from the teaching ftinction in the family. Hence they may have a lower 

score than either of the children in two child families except at youngest age levels, when 

there is less opportunity for instructing siblings. Within-family sibling study by Tabah 

and Sutter (1954) found that the scores of the first bom were higher than those of the 

second bom. It was concluded (Bjerkedal et aL, 2007) cognitive abilities and overall 

intellectual level of children in family reduces with an increase in size of the family.



Resource Dilution Model (RDH) explains the significance of birtli order and 

number of siblings in cognitive abilities of children. This model describes the relationship 

between family resources, parental resource allocation and children’s outcomes 

(Downey, 2001). RDH begins from the observation that all type of parental resources are 

intrinsically limited. When the size of family increases, parental resources available to 

each child decreases. Children in larger families get fewer parental resources as 

compared to the children in smaller families. It results in poorer intellectual outcomes on 

the part of the child. This resources dilution results in differences in cognitive abilities of 

the children in the family due to family variables.

Autism affects all facets of the sufferer’s life. Due to associated problems autistic 

children are kept pathetically low in academic as well as professional lives. There is a 

strong need to impart complete awareness about autism and possible autistic expertise to 

parents and institutes so as they might become able to respond more positively to the 

autistic children. Lack of awareness into the different ways through which autistic 

children could be rehabilitated to life many of them are kept locked away in homes. The 

first autism awareness campaign was launched in the country by a Non-Governmental 

Organization “Ramaq” in 2005.

According to the estimates of RAMAQ^(20l 1) in Pakistan due the cultural 

prevalence of cousin marriages 1 in 500 children is on the spectrum. Due to under­

reporting, misdiagnosis and social stigma it could be rightly said that this number is in 

reality is much higher.

•  *
Pakistan has recently been exposed to the awareness, research and documentation 

on Autism that has existed in .the developed world for decades.’̂ Some researches on 

autism are found in which genetics, immune system defects, thimerosal vaccination (Ali 

Yawar, 2005) and the therapies for decreasing undesirable behavior in autistic children 

(Uzma Ahmed, 2008) are studied. More than a disease Autism is a condition with which 

the sufferer has to live for whole life. Therefore in the field of psychological 

rehabilitation above all there is a strong need to explore the autism from baseline.



Cognitive ups and downs in autism is theoretically as well as practically significant area 

of research which is still unattended in Pakistan.

The research in the field of autism in Pakistan is in its initial stages and the major 

focus of the researchers is the genetics, neurobiological disturbances and therapies for 

behavioral modification. In the case of autism the need is to break the chain of 

worthlessness and to rehabilitate the autistic ones in the academic as well as professional 

life. This need could only be fulfilled by recognizing the hidden potentialities of autistic 

children. The visual spatial abilifies are one of those hidden potentialities. By recognizing 

the visual spatial abilities and the impact of variables like gender age and education 

venues for research in the direction of autistic expertise would open. It would be possible 

to adapt specific methods in which autistic children could be trained and taught.

Autistic children have higher visual spatial ability than non-autistic children. 

There might be some gender differences in these abilities, which were supposed to be 

hindered or enhanced by education. The present study examined visual spatial abilities of 

autistic children and a comparison was made with that of non-autistic children. Those 

with autism have a different nature of intelligence which is visual spatial intelligence. 

When compared with individuals of comparable age and intelligence they are found to be 

superior in visual spatial ability. Variables such as gender, age, education, birth order and 

number of siblings needs to be studied in relation to the cognitive abilities. The study of 

these variables would provide detailed information into the parenting style, home 

environment and needs of the child. This information would play a major role for 

devising policies effective in enhancing present abilities and would also enable the 

practitioners to use those abilities for overall learning purposes.

The present study would be a considerable contribution in educational planning 

for autistic children. By knowing the strength area of the children with autism, 

educational strategies using visual spatial skills could be planned to teach the lessons 

otherwise impossible to be taught to the autistic students. By recognizing this ability in 

autistic children venues would open for further exploration of the ways, strategies and



underlying theoretical implications behind this ability. Visual spatial ability in autistic 

children could be enhanced and than used to develop personaiized learning plan for 

autistic children. Making, fruitful teaching plans would compensate for verbal and other 

disabilities in autistic children.



METHOD



METHOD

Objectives of the study

Following are the main objectives of the present study

1. To study the visual spatial ability in autistic and non-autistic children

2. To study the gender ̂ difference in visual spatial ability in autistic & non-autistic 

children

3. To study the Visual Spatial Ability in different age groups of autistic & non- 

autistic children

4. To study the role of birth-order on visual spatial ability of autistic and non-autistic 

children

5. To study the role of number of siblings on visual spatial ability of autistic and 

non-autistic children

Hypotheses

Following hypotheses were formulated for the present study

1. Autistic children will have higher visual spatial ability than non-autistic children.

2. Boys will have higher visual spatial ability than girls in both autistic & non- 

autistic children,

3. Autistic and non-autistic children of different age groups will have different 

visual spatial abilities.

4. There will be difference in visual spatial abilities of autistic and non-autistic 

children of different birth-order.



5. There will be difference in visual spatial abilities of autistic and non-autistic 

children with different number of siblings.

Operational Definitions of the variables 

Autism

DSM IV (APA, 2002) describes important features of autistic disorder as 

noticeably abnormal or impaired development in interpersonal relations and 

communication and markedly limited interests and activities. The specific symptoms vary 

with age and developmental level. The diagnostic criteria requires that the individual 

show signs of a total of six of the symptoms from items listed in following three 

categories: 1) problems Jn  social interaction 2) problems in communication and 3) 

repetitive, limited and stereotype patterns of activities, behaviors and interests. At least 

two of the items must be from (1) and one each from (2) and (3) sections (Appendix B).

For the present purpose

The children in the age range of 6-12 years who received a score in the autistic 

range (30 or above) on Childhood Autism Rating Scales (CARS) were diagnosed as 

autistic children. The children in the age range of 6-12 years who received a score below 

30 on CARS were diagnosed as non-autistic children.

Visual spatial ability

For the present purpose visual spatial ability was operationally defined as the 

score of the subject on Block design subtest of Wechsler Intelligence Scales for Children 

Revised version (Wechsler, 1974),

Instruments
Following instruments were used in the present study.



Childhood Autism Rating Scale (CARS)

Tt is a scale on which behavior is rated in an intention to describe autistic features 

with varying intensity. Matson et al., (1998) considered it as a gold standard in the 

diagnosis of autism. Development of this scale started in 1966. It incorporates the criteria 

of autism as proposed by Kanner (1943) and Creak (1964), and the symptoms which 

commonly feature childhood autism.

It is a diagnostic assessment method that rates a child on a scale from one to four. 

It ranges from normal to severe and gives a composite score. This composite score gives 

a diagnostic severity on the spectrum of autism. It ranges from non autistic to severely 

autistic, giving some in between conditions of mildly autistic and moderately autistic. It 

is used to observe and subjectively rate the child on fifteen areas (Appendix C). These 

areas are relationship to people, imitation, emotional response, body use, object use, 

adaptation to change, visual response, listening response, taste-smel 1-touch response and 

use, fear and nervousness, verbal communication, non-verbal communication, activity 

level, level and consistency of intellectual response and general impressions.

This scale could be rated by parents, teacher or the clinician on the basis of their 

subjective observations of the behavior shown by the child. The child’s behavior on all of 

the fifteen categories is rated according to the standard rating method such as a score of 1 

is given for the behavior quite normal for child’s age, score of 2 is assigned to mildly 

abnormal behavior, moderately abnormal behavior is given a score of 3 while 4 is 

assigned to severely abnormal behavior of the child.

For the behaviors occurring in between the above scored categories of 1, 2, 3 and 

4 midpoints of the scores such asl.5, 2.5, and 3.5 can also be used. Total CARS scores 

range from a fifteen to 60, with a minimum score of thirty considered as cutoff score for 

the diagnosis of autism on the mild end of the autism spectrum.



Wechsler Intelligence Scales for Children-Revised (WISC-R)

Wechsler Intelligence Scales for Children revised (Wechsler, 1974) is an 

individually administered clinical instrument for assessing the cognitive ability of 

children aged 6 years through 16 years 11 months. In this scale Full Scale IQ (FSIQ) 

comprises two IQ scores; Verbal IQ and Performance IQ.

The IQs are calculated using five verbal and five performance tests. Digit span on 

the verbal scale and Mazes on the performance scale were not used in calculating the IQ. 

They have been retained as supplementary tests, to be administered when time permits, or 

serve as substitutes if a regularly administered test cannot properly be given or validated.

The scoring criteria for WISC-R (Appendix E, F and G) contain general as well as 

detailed specific scoring rules for all the subtests. The scoring rules for most WISC-R 

tests are objective and do not require subjective interpretation of the child’s responses. 

However, for similarities, vocabulary, and comprehension, and for some information 

items, the examiner’s judgment may be called upon. The scoring systems for these tests 

are based on the actual responses of children, and samples are provided in manual 

(WISC-R, 1974) to illustrate various levels of responses.

In many instances, borderline responses are given rather than obviously correct or 

incorrect answers, since these are likely to present the greatest difficulty to the scorer. It 

is the examiner’s task to evaluate the child’s responses according to the scoring rules for 

each item. For items which are scored 1 or 0, the examiner should give 1 point to any 

response that is similar to or better than the 1 -point samples: The same principle would 

govern the assignment of scores of 2, 1 or 0, where multi-point items are involved. It is 

imperative that only the content of the response not the elegance of the child’s 

expression-be evaluated. A child’s score on a verbal item should never be penalized 

because of improper grammar or poor intonation.



Demographical data sheet

The simple demographical Sheet (Appendix A) was used to collect demographical 

information about the subjects. It consisted of items related to gender, age, years of 

schooling, number of siblings and birth order.

Procedure

The study was carried out in two phases 

Phase I: Pilot Study 

Phase II: Main Study

Phase I: Pilot study

Pilot study was carried out to test the reliability statistics for Childhood Autism 

Rating Scale and Wechsler Intelligence Scales for Children-Revised.

Sample

For the purpose of determining the reliability of CARS and WISC-R, 10 autistic 

and 10 non-autistic children were selected from institutes of Rawalpindi and Islamabad. 

All of the children were in the age range of 6-12 years.

Procedure

The subjects were approached in their respective institutes and informed consents 

were taken from their parents and the respective organizations. In the first session CARS 

was administered on each subject. After CARS the subtests of, WISC-R were 

administered in the following sequence

1) Information



2) Picture completion

3) Similarity

4) Picture arrangement

5) Arithmetic

6) Block Design

7) Vocabulary

8) Object assembly

9) Comprehension

10) Coding

After administration data was analyzed to calculate the reliability coefficient of CARS 

and the ten subtests of WISC-R and all the Scales were found to be reliable for using in 

the present study.

Phase II: Main Study

After determining the reliability of the scales the main study was carried out in the 

second phase.
%

Sample

The sample consisted of 100 participants; 50 autistic and 50 non-autistic children. 

The subjects ranged in age from 6 to 12 years. The sample consisted of an equal number 

of non-autistic boys (n~25) and non-autistic girls (n=25), while there were 23 autistic 

girls and 27 autistic boys. The data was collected from Pakistan Institute of Medical 

Sciences (PIMS), Rawalpindi General Hospital (RGH), Holy Family Hospital 

Rawalpindi (RGH), National Institute of Rehabilitation Medicine (NIRM), Pakistan 

Autism Society (PAS) and Step to Learn (STL).



Procedure

The data was collected from the subjects at their respective institutes and clinical 

settings. Informed consent was taken from parents and respective organizations. Autistic 

children were diagnosed formally on Childhood Autism Rating Scale (Schopler et al., 

1980). Subjects were diagnosed as autistic and non-autistic based on the cut of score of 

30. After CARS, Wechsler Intelligence Scales for Children Revised (Wechsler, 1974) 

was administered on all the subjects in the sample. Rules of administration were strictly 

followed as given in the manual. Test administration was carried out in a testing room 

with good ventilation and lightening. The subjects were seated comfortably in the 

position in which they were able to handle the testing material properly. Subjects were 

encouraged time to time while performing at the tasks and majority of them attempted the 

test with a considerable interest. Performance on any cognitive task is strongly related to 

the intellectual status of the task taker. Therefore efforts were made to take all the 

subjects with comparable intelligence. In order to get subjects with comparable 

intelligence all the children included in the sample were those who scored an IQ in the 

range of 35-55 on Wechsler Intelligence Scales for Children-Revised. Those with an IQ 

of above or below 35-55 were excluded from the sample.

The subtests were administered in the following order

1. Information

2. Picture completion

3. Similarity

4. - Picture arrangement

5. Arithmetic

6. Block Design

7. Vocabulary

8. Object assembly'

9. Comprehension

10. Coding



The verbal and performance test were alternated in order to keep the subjects 

involved in testing sessions. Directions for starting and discontinuing rules (Appendix D) 

were strictly followed and raw scores were noted carefully on record forms (Appendix 

H).

The scoring was made according to general scoring rules of WISC-R. The raw
-si

scores were converted to scaled scores to gel Full Scale IQ’(FSIQ) on WISC-R. All the 

subjects with FSIQ in the range of moderately retarded (35-55) were included in the 

sample while the remaining were excluded.

Data analysis

The data was analyzed to test the hypotheses of the study. In order to test the 

difference in scores of autistic and non-autistic children on block design task (BDT) r-test 

was applied. Analysis of variance (ANOVA) was carried out to determine the role of age, 

birth order and n’umber of siblings.



RESULT



RESULTS
Table I

Reliability coefficient o f Childhood Autism Rating Scale 

Intelligence Scales for Children -Revised (WISC-R) (N=20)

(CARS) and Wechsler

Scales Number o f items Reliability coefficient

CARS 15 0.84

Subscales o f WISC-R -

Verbal subtests

Information 30 0.76

Similarity 17 0.72

Arithmetic 18 0.63

Vocabulary 32 0.81

Comprehension 17 0.35

Perform ance subtests

Picture completion 26 0.71

Picture arrangement 12 0.54

Block Design 11 0.76

Object assembly 4 0.45

Coding 120 0.68

W ise  -FSIQ 10 0.64

Note: CARS^Childhood Autism Rating Scale; WISC-R= Wechsler Intelligence Scale for Children- 

Revised; FSIQ= Full Scale Intelligence Quotient.



Table 1 shows the reliability of Childhood Autism Rating Scale (CARS) and Wechsler 

Intelligence Scales for Children-Revised (WISC-R) as 0.84 and 0.64 respectively which 

shows that the instruments are reliable. The reliabilities of ten subscales of WlSC-R are 

also shown in the table indicating that all the subscales of WISC-R except comprehension 

were found to be reliable.



Autistic
children
(n=50)

Non-autistic 
- children 

(n-50)
95% Cl

M SD M SD t P LL UL Cohen's
d

Verbal Scales 

Information 3.22 1.67 3.74 1.71 1.54 0.13 -0.19 0.51 -0.31

Similarity 3.12 1.44 3.98 L52 2.91 0.00 -1.45 -0.27 -0.5

Arithmetic 3.38 1.64 3.82 1.60 1.36 0.18 -1.08 0.20 -0.27

Vocabulary 2.35 1.55 2.28 1.56 0.21 0.83 -0.55 0.69 0.04

Comprehension 2.24 1.16 3.13 1.71 2.84 0.00 -1.52 -0.27 -0.6

VIQ 56.18 6.84 59.40 6.22 2.46 0.02 -0.02 -0.58 -0.49

Performance Scales

Picture 3.26 1.69 3.82 1.52 1.74 0.08 -1.20 0.08 -0.35
Completion
Picture 2.88 1.59 3.04 1.48 0.53 0.60 -0.78 0.45 -0.10
Arrangement 
Block Design 6.46 2.27 5.54 1.97 2.16 0.033 -0.76 1.76 0.43

Object 7.06 2.22 5.16 1.93 4.57 0.00 1.075 2.725 0.91
Assembly
Coding 3.10 1.786 3.40 2.13 0.72 0.47 -1.15 0.534 -0.15

PIQ 64.60 6.97 62.32 6.73 1.66 0.10 -0.44 5.00 0.33

FSIQ 56.64 6.35 57.40 5.71 0.63 0.53 -3.16 1.64 -0.13

Note. Cl^ confidence interval; LL ^ lower limit; UL = upper limit; VIQ = Verbal Intelligence Quotient; 

PIQ -  Performance Intelligence Quotient; FSIQ= Full Scale Intelligence Quotient.



Table 2 shows the Mean, Standard deviation, & t-value for the scores of autistic and non- 

autistic children on subscales of WISC-R. From the results it is evident that on block 

design task autistic children scored higher than non-autistic children and the difference is 

significant as shown in value. The autistic children scored significantly lower than non- 

autistic children on similarity and comprehension. On object assembly autistic children 

scored significantly higher than non-autistic children. No significant difference was 

found in scores of autistic and non-autistic children on information, arithmetic, 

vocabulary, picture completion, picture arrangement and coding. Autistic children scored 

significantly lower than non-autistic children in Verbal IQ (VIQ) while no significant 

difference was found in performance IQ (PIQ). On block design task autistic children 

scored higher than non-autistic children and the difference is significant as shown in /- 

value.



Cl 95%

Gender M SD t p UL LL Cohen’s d

Boys 7.00 2.51 

(n=27)

Autistic 1.87 0.07 -0.09 2.43 0.53

(n=50)

Girls 5.83 1.80 

(n-23)

Boys 5.79 2.15 

. (n-25)

Non-Autistic 0.86 0.39 -0.64 1.61 0.24

(n=50)

Girls 5.31 1.81 

n=25)

Note. Cl= confidence interval; LL = lower limit; UL ^ upper limit.

Table 3 shows the mean, standard deviation and /-value for scores of boys and girls on 

block design task. From the results it is evident that the gender difference in mean scores 

of autistic and non-autistic children is not significant as shown in /-values.



Table 4 i

Mean, Standard deviation, & Analysis o f  Variance (ANOVA) for the scores o f  autistic 

and nan-autistic children on Block Design Task (BDT) with regard to age (N=100)

Age groups M SD F P Post-hoc

6-7years 7.05 2.27

(n=21)

Autistic 8-9 years 6-46 1.86 7.06 0.002 1>2>3

(n=50) (n=26)

10-11 years 2.33 1.53

(n=3)

6-7years 6.48 1.81

(n=23)

Non-autistic 8-9 years 4.77 1.80 5.87 0.005 1>2>3

(n=50) (n=26)

10-11 years 4.00 -

(n=l)

Table 4 shows the mean, standard deviation and F-value for scores of autistic and non- 

autistic children on block design task with regard to their age. From the results it is 

evident that there is a significant difference in mean scores of autistic as well as non- 

autistic children of different ages as shown in F value. From post-hoc analysis it is 

evident that autistic and non-autistic children in group 1 of age (6-7 years) scored highest 

while those in group 2 of age (10-11 years) scored lowest on the task.



Birth-Orders M SD F P Post-hoc

r'B o m  (n=20) 7.20 2.26

Autistic 2"‘̂ Bom (n=14) 4.93 .2.02 5.31 0.00 1>2<3

(n=50)

3̂^̂ Bom (n-16) 6.88 1.93

l^Bom(n=12) 6.83 1.69

Non-autistic 2"'̂  Bom (n=15) 5.47 1.99 4.25 0.02 1>2>3

(n=50)

3"̂  Bom (n=23) 4.91 1.83

Table 5 shows the mean, standard deviation and / ’-value for scores of autistic and non- 

autistic children on block design task with regard to their birth-order. From the results it 

is evident that there is a significant difference in mean scores of autistic as well as non- 

autistic children of different birth-orders as shown in F value. From post-hoc analysis it is 

evident that autistic and non-autistic children in group 1 (1 ‘̂ bom) scored highest as 

compared to those in group 2 (2”*̂ bom) and group 3 (3*̂  ̂bom).



Mean, Standard deviation, & Analysis o f Variance (ANOVA) for the scores o f autistic 

and non-autistic children on Block Design Task (BDT) with regard to number o f siblings 

(N^lOO)

Number of Siblings M SD Post-hoc

No Sibling 

(n=3)

6.33 2.31

Autistic

(n=50)

1 sibling 

(n-22)

7.59 1.80 6.13 0.00 1<2>3

More than one sibling 5.48 2.26 

(n=25)

No Sibling 

(n=l)

4.00

Non-autistic

(n-50)

1 sibling 

(n=13)

7.46 1.45 12.36 0.00 1<2>3

More than one sibling 4.89 1.69 

(n=36)

Table 6 shows the mean, standard deviation and F-value for scores of autistic and non-

autistic children on block design task with regard to their number of siblings. From the
i

results it is evident that there is a significant difference in mean scores of autistic as well 

as non-autistic children with different number of siblings as shown m F  value. From post- 

hoc analysis it is evident that autistic and non-autistic children in group 2 of number of 

siblings (1 sibling) scored highest as compared to those in group 1 (no sibling) and group 

3 (more than one siblings).



DISCUSSION



DISCUSSION

The present study was conducted to compare the Visual Spatial Ability of autistic 

and non-autistic children. The age range of the sample was 6-12 years. Childhood Autism 

Rating Scale (Schopler et al, 1980) and Wechsler Intelligence Scales for Children- 

Revised (Wechsler, 1974) along with a demographic data sheet were used for data 

collection. In the first phase of the study reliability of the scales was determined on ten 

autistic and ten non-autistic children. Both of the instruments were found to be reliable at

0.84 and 0.64 respectively. The reliability coefficient of subscales of WISC-R were found 

to be 0.76 for information, 0.72 for similarity, 0.63 for arithmetic, 0.81 for vocabulary,

0.35 for comprehension, 0.71 for picture completion, 0.54 for picture arrangement, 0.74 

for block design, 0.45 for object assembly and 0.68 for coding subscales (table 1).

In the present study autistic children scored significantly lower than the non- 

autistic children on similarity and comprehension. On object assembly and block design 

autistic children scored significantly higher than non-autistic children. No significant 

difference was found in scores of autistic and non-autistic children on information, 

arithmetic, vocabulary, picture completion, picture arrangement and coding. Autistic 

children scored significantly lower than non-autistic children in Verbal IQ (VIQ) while 

no significant difference was found in performance IQ (PIQ). The findings are consistent 

with the previous research in which it was found that there is a significant difference in 

scores of autistic and non-autistic children on subscales of Wechsler Intelligence scale 

(Leeanne et al,, 1994).

Autistic children in the present study scored higher on,Performance IQ than on 

Verbal IQ. These findings are consistent with the previous studies (Lincoln et al., 1988). 

On subscales of verbal intelligence autistic children scored lowest on comprehension and 

showed a relative strength on arithmetic while non-autistic children scored highest on



similarity and lowest on vocabulary. On subscales of performance intelligence autistic 

children scored highest on object assembly and lowest on picture arrangement (table 2). 

These findings confirm the trend of autistic profile on WISC given by studies on autistic 

intelligence in which it was found that autistic children scored highest on object assembly 

and block design task while performing worst on comprehension (Sigman et al., 1987).

Comprehension subtest assesses social knowledge and open ended verbal 

expression, typically posses the greatest difficulty for autistic children. In the present 

study autistic children scored relatively low on comprehension, similarities and

vocabulary, which are the areas of relative weakness for autistic children, suggesting the
i

basic deficits underlying autism.

Visual Spatial Ability in autistic and non-autistic children

The results showed that autistic children scored higher than non-autistic children 

on block design task. The difference in mean score of autistic and non-autistic children 

on Block Design Task was found to be significant (table 2). These findings confirmed 

the hypothesis of the study that autistic children will have higher visual spatial ability 

than the non-autistic children. These findings are in line with that of the previous 

researches (O’Riordan & Plaisted, 2010; Stewart et al., 2011) in which it was found that 

autistic individuals have a tendency to perform more easily and efficiently on visual 

spatial tasks.

In non-autistic population global aspects of a scene are processed more rapidly 

than local detail in the scene. This bias in favor of wholes can be seen as a manifestation 

of central coherence (Frith, 1983). Autistic individuals have weak Central Coherence due 

to which they have a tendency to attend more on parts rather than whole. The autistic 

children complete the designs more efficiently as compared to the non-autistic children 

because they have a tendency to attend more keenly to each part of the design regardless 

of the whole. The concept of central coherence explains the less efficient performance of 

the non-autistic children on the task as compared to the autistic children. Non-autistic



children have a relatively stronger Central Coherence due to which they attend less to the
A

parts as compared to the wholeness in the designs.

The designs BDT are made up of different geometrical shapes and lines such as 

segmentation, rotation and obliqueness. The superior performance on the task needs 

concentration on all parts irrespective of the wholeness. Non-autistic children having a 

relatively stronger Central Coherence working on Global Precedence effect (Navon, 

1977) concentrate more on wiioleness, ignoring the local details in the designs. Due to 

this ignorance of the local details they took more time and made more errors in 

completing the designs.

Concentrating on one aspect and ignoring the  ̂other is related to the perceptual 

processes of the individual. Enhanced Perceptual Functioning (EPF) model (Mottron &

Burak, 2001) attributes superior performance in visual spatial task to the effect of an
'•i

overall superior perceptual functioning in low level tasks. According to EPF model, 

superiority of perceptual flow of information in contrast to higher order processes lead to 

an unusual relationship among high and low order cognitive processes in autistic 

disorder. As a consequence of this atypical relationship the perceptual processes become 

harder to control and more troublesome to the development of other behaviors and 

abilities. This enhanced perceptual functioning in autism enables the autistic children in 

the study to give superior performance on the task as compared to the non-autistic 

children.

The reason behind this enhanced perceptual functioning in autistic children can 

also be explained in an adaptive aspect such as Paradoxical functional facilitation (Kapur, 

1996). A deficit in one neurological system can lead to the development of another. 

Being deficit in higher order cognitive processes autistic individuals have developed 

some low order perceptual functioning in enhanced way. Due to this compensatory 

ability of autism autistic children performs more efficiently as compared to non-autistic 

children.



Gender plays an important role in almost all kind of abilities. From the results in 
the present study it is found that the difference in scores of boys and girls on Block 
design Task (BDT) is insignificant, for both autistic and non-autistic children (table 3). It 
means that the present study found no significant gender difference in visual spatial 
ability of autistic as well as non-autistic children.

The present findings are consistent with that of a study by Auyeung et al., (2009) 

in which no significant gender difference was found between autistic children on block 

design task perfomance. It was found that the average score on task was 19.14 for boys 

and 16.26 for girls, but the standard deviation for both genders was between 9.5 and 10, 

making the difference between the gender a little less than one-third of a standard 

deviation, and thus not statistically significant. Lord, Schopler, Revicki (1982) also found 

that Autistic girls demonstrate less proficiency than boys on tests of both verbal and 

visual-spatial skills but no comment was made on significance of the results.

The significance of gender difference in cognitive abilities always remained 

inconclusive (Haceker, 2004). McGee, (1979) and Kimura, (1999) emphasized the 

biological factors while Durkin (1995) put forward psychosocial factors, behind gender 

difference in visual spafial abilities. In fact the genuine catalyst is the interaction between 

the two. Along with nature, nurture is also among the basic sources of gender gap in all 

kind of cognitive abilities including visual spatial ability. In a study (Hoffman, Gneezy & 

John, 2011) it was concluded that nurture plays a significant role in gender gap in 

cognitive abilities.

Child’s interactions with the environment, playing with toys or activities such as 

sports which have spatial component to them are very obvious to improve the visual 

spatial abilities. Studies found (Baenninger & Newcombe, 1989) significant relationship 

between spatial activity participation and spatial ability in children. In the world the child 

gets specific kind of interaction with the environment and all of its available resources. 

According to those available resources the activities of the child molds and thus are the 

abilities. Male dominance in visual spatial abilities is due to the more participation of



boys in spatial tasks as compared to the girls. As the social cognition regarding gender is 

changing both boys and girls are being provided with almost equal kind of activities to 

participate. The nurturance differences across the gender is minimizing so is the gap in 

cognitive abilities therefore there remained insignificant gender difference in visual 

spatial ability like any other cognitive ability.

Role of age in visual spatial ability

In the present study autistic and non-autistic children in different age groups 

scored differently on block design task and the difference was found to be significant. 

From the results it is evident that in autistic as well as non-autistic children 6-7 years old 

children scored highest while 10-11 years old scored lowest on the task (table 4). The data 

points toward the deceleration of scores with age. These findings mean that the visual 

spatial ability decreased with age in both groups of children; autistic and non-autistic. 

These findings are inconsistent with the previous studies in which age related 

improvement in performance of autistic (JollifiFe & Baron-Cohen, 1997) & non-autistic 

children (Hale, Bronik & Fry, 1997) was reported.

In autistic children there might be two most acting reasons behind the deceleration 

of visual spatial ability with age. The first reason is the improvement in symptoms of 

autism overtime. According to McDuffie et al., (2010) symptoms of autism improve over 

time for individuals with autism. The most important of these symptoms are 

communication qualities , social smiling, showing and directing attention, offering to 

share, seeking to share enjoyment, offering comfort, quality of social overtiirc:s, 

appropriateness of social responses, social talking, reciprocal conversation, pointing, 

nodding, and gesturing. As a result of these improvements they began to attend more to 

social situations and relations. Their social learning enhances their mental ability to 

attend to the global aspects of others. Their central coherence increases and they began to 

attend global aspects of a stimuli, which results in comparatively less efficient 

performance on block design task.



In the development of visual spatial ability physiological development of 

prefrontal cortex (Luna et al., 2002; Casey et al., 2000) and training of the task 

(Baenninger & Newcombe, 1989) are very influential factors. Age and experience have 

an interactive effect on development and organization of prefrontal cortex (Salthouse, 

Timothy & Mitchell, 1990) which is responsible for the visual spatial ability. From these 

evidences it follows that the second reason of deceleration in scores of autistic children 

on BDT with age is the lack of proper training and rehabilitation programs. In the present 

study out of 50 autistic children in the sample only 30 children were reported to be 

admitted in a rehabilitation center or an institute while 20 children are not getting any 

kind of institutionalized care. No standardized plan is being followed by the rehabilitation 

centers or institutes in Pakistan. Due to these factors autistic children are getting older 

without getting the interactive and experiential effect of age. The lack of proper training 

is among the most influential factors behind the observed decrease in BDT scores with 

age.

The lack of sufficiently stimulating environment is the most important and 

contributing factor behind the declaration of visual spatial ability in non-autistic children. 

The non-autistic children in the present study are all those with an IQ in the range of 49- 

69 on WISC-R, all of them are mentally deficient and need special help to work and live 

a routine life. In the present study out of 50 non-autistic children only 18 were reported to 

be admitted in an institute while 32 children were not getting any training or 

rehabilitation. Abilities including visual spatial ability increase with training (Medina, 

Gerson & Sorby, 1998). When the mentally deficient children do not get proper training 

and stimulation they began to lose their abilities and blocking their neural pass ways for 

fiirther learning. Therefore with age they began to lose their existing abilities.

Autistic as well as non-autistic children are getting older but their neural pass- 

ways and working memory is not developing. Lack of new experience and a stimulating 

environment results in blockage and deterioration of existing abilities of the autistic as 

well as non autistic children. There is a strong need to recognize their abilities and to 

make productive rehabilitation plans for empowering them to play a valuable part.



Birth order plays a very important role in the development of visual spatial 

abilities. In the present study significant differences were found in scores of autistic and 

non-autistic children with different birth orders. First born autistic children scored highest 

while 2"  ̂bom autistic children scored lowest on BDT. On the other hand in the case of 

non-autistic children 1  ̂ bom scored highest and 3̂  ̂ bom scored lowest on the task. 

These findings depict that birth-order has a significant role in visual spatial ability of 

autistic as well as non-autistic children (table 5). These results are consistent with 

previous studies in which it was found that birth-order plays a significant role in visual 

spatial ability of autistic (Franklin, 2010) & non-autistic (Rodgers & MacCallum, 2006) 

children.

According to Resource Dilution Model (Downey, 2001) all of the parental 

resources are limited. Parental resources; money and persona! attention, have a vital 

effect on child’s cognitive ability. This effect is largely due to the relative affluence of the 

family environment provided to the child. Resource dilution model very effectively 

explains the role of birth-order and number of siblings on cognitive abilities of children. 

The role of these two factors; birth-order and number of siblings is a resultant 

phenomenon of the parental allocation of their resources. In the present findings it was 

found that first bom child scored highest on the task as compared to the 2"̂  ̂or third bom 

children in both; autistic and non-autistic children. According to the model parents 

allocate all of their resources to the first bom child giving the fiill of their attention and 

material resource to the child’s development. In this way the first bom gets the maximum 

resources for development and ultimately results in getting high standing in cognitive 

abilities. The later coming siblings; 2^  ̂ bom and 3*̂̂  ̂bom, gets the diluted resources due 

to which their cognitive abilities remains less than that of 1̂* bom child.

Role of number of siblings in visual spatial ability
*

It was found in the present study that autistic children with 1 sibling scored 

highest while autistic children with more than 1 sibling scored lowest on BDT. In the



case of non-autistic children it was found that children with 1 sibling scored highest while 

those with no sibling scored lowest. The difference in scores of autistic and non-autistic 

children in different categories of number of siblings were found to be significant (table 

6). The findings are consistent with the studies in which role of number of siblings in 

cognitive abilities of autistic (Minton et al., 2009) and,non-autistic (Bjerkedal et al., 

2007) children was studied. These studies found a significant role of number of siblings 

in cognitive abilities of autistic and non-autistic children.

The role of sibship-size (number of siblings) could also be explained by Resource 

dilution Model. According to this model additional siblings in the family reduce the share 

of parental resources received by one child in the family. Parents divide all of their 

resources in their children and when the number of siblings increases resources available 

for each child decreases. There is an inverse relation between resources available to each 

child and sibship-size. Decreased resources result in cognitive downfall of the child due 

to which on cognitive tasks children with more sibling scores lower than the children 

with fewer siblings.

Another finding is that autistic as well as non-autistic children with one sibling 

scored higher than those with no sibling. These findings points toward the intellectual 

environment in family available to the child. According to confluence model (Zajonc & 

Markus, 1975) the child who gets a chance to act as a teacher to the younger siblings in 

the family gets more cognitive abilities as compared to the other children. This teaching 

role of the child with one sibling is among the reasons of the higher visual spatial ability. 

The interaction between number of siblings, birth-order, age, and the teaching role of the 

child might be another variable playing a significant'role in cognitive abilities of children.

The results of the present study confirmed the hypothesis that autistic children 

will have higher visual spatial ability than non-autistic children. No significant gender 

diff^erence in visual spatial ability was found in autistic as well as non-autistic children. 

Gender difference in visual spatial ability is attributed to an interaction between nature 

and nurture. With changing patterns of nurturance gender difference in visual spatial 

ability is becoming insignificant. It was found in the present study that older autistic and



non-autistic children showed lower visual spatial ability than the younger children. For 

the improvement of abilities age and experience interacts but lack of proper rehabilitation 

and training results in deceleration of cognitive ability with age. There is a strong need to 

indulge these children in proper training programs in order to make them live in a better 

condition. Birth order and number of siblings are important demographical variables 

which have their significant role in visual spatial ability of autistic as well as non-autistic 

children.



Due to lack of time and resources the present study have following limitations

• A narrow age range 6-12 years with a small sample size was used due to 

which role of age could not be analyzed on a broader aspect.

• Only mentally deficient autistic and non-autistic children are included in this 

study. ̂  A sample with a broader range of IQ could have given more 

information regarding the Visual spatial abilities in high functioning autistic 

children.

-.11
• Due to scarcity of time and resources no impact of specialized parental 

training programs was analyzed on visual spatial abilities of the autistic 

children.

• No investigation regarding the strategies being used in rehabilitation 

institutions, where the children are being trained, was made.

• Only Visual Spatial abilities are studied in this research. Other abilities like 

picture imagery and musical ability in autistic children are also worth to be 

studied in detail.



For future research on the topic it is recommended that a larger sample size with 

more variability could be used to get more detailed results regarding the role of 

demographical variables on visual spatial abilities. A further exploration into the 

proximal variables such as nutritional status, child's education, and home environment 

and that of distal variables such as and socioeconomic status and parental education could 

be suggested. These findings would demonstrate the importance of evaluating proximal 

and distal variables in study of cognitive abilities, as they might be important 

confounding variables.

Parental training to enhance the skillful learning process in children is more

important than the formal education of parents especially in the case of parents with
■1

autistic children. A repeatedly reviewed and researched training program must be 

introduced to the parents so as to enable them to give their maximum contribution in 

order to enhance the cognitive abilities of their children. In a fijrther study the impact of 

the specialized parental training program on cognitive abilities of children could be 

analyzed in detail.

In further study a broader age and IQ range is suggested in order to compare 

different age groups and to get results for the interacting effect of age and IQ on visual 

spatial abilities.

Autistic children have a different rather than a deficient mind. It is suggested for 

future research tliat a study could be conducted to investigate other ways through which 

autistic minds could be channeled to work properly. Other autistic abilities like musical 

and picture imagery could be explored and efforts could be made to discover the 

strategies behind these abilities in autistic minds.

Autism is a broad and very important field of research. There is a strong need to 

explore each and every aspect of this disorder through repeatedly reviewed research



findings. The most important area of research in autism seems the cognitive strengths in 

autism. Investigation into strength areas of the autistic children would enable researchers 

to propose different strategies for enhancement and productivity in autistic individuals. 

These proposals could be used by the educationists for implementation in classrooms to 

get their maximum autistic abilities at work and to prepare them as a useful and 

productive part of the society.
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APPENDIXES



Demographical Data Sheet

Please fill in the following information

Name:

Gender:

Age:

Number of siblings:

Birth-order:



Diagnostic Criteria for 299.00 Autism

Must meet criteria 1, 2, and 3:

(1) Clinically significant, persistent deficits in social communication and interactions, as 

manifested by all of the following:

(a) Marked deficits in nonverbal and verbal communication used for social 

interactions

(b) Lack of social reciprocity

(c) Failure to develop and maintain peer relationships appropriate to 

developmental level

(2) Restricted, repetitive patterns of behavior, interests, and activities as manifested by 2 

of the following:

(a) stereotyped motor or verbal behaviors, or unusual sensory behaviors,

(b) Excessive adherence to routines and ritualized pattems of behavior; and/or

(c) Restricted, fixated interests

(3) Symptoms must be present in early childhood (but may not become fully manifest 

until social demands exceed limited capacities)
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Â>>PÎ «̂n̂Md4iUMMa>.̂ (ro]ift«iearX)liMHlre9tt«scs* Thctii Qipc <iê  tl cKKAwtd têxsK s ^
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ÂmyrtMc bnlMton • ilx^«i«MtMintrji.and nnm*t!Mt 
wfc;di uc tf^ n tm a e  ter Hn m h n  A tl !«<<.

Ik^  v«itd ><M9)ib R»« ii< the (Ini'; MWtt pitad^

Mi>«tni«(ysbnomuiinlu4os • Tht<fck)
4 «;«» ec3l ei |>rflM »^ Iran ^  iJi£; iK ficn^ itbitM  OFt;

jftw»«esv.

Sc«<fC>r jM M w n i UiritMian •  Tht o ; i.mw Jjruu iti i*«̂ s3»> vsorriv W
3«onrtni«»tt «»« WKh ;» 4 (3 n i« 4 -M i)> ;4 ^  (rao ^

Di>»efV:^ofU^

!V. DODYUSE
A|S ii^firopfWc boi»r «M •  T«t r » tc i  wiji ^  nee)r Clae, ac2 

«f 1 Mnnd (Mi (< »< umt aec.

MlM|r aMMMt taHlr XM • WtHM fK»3t«*ia mf} tx ftfSBf,B»waj>̂ f»oKiwtfe»6»,«ot iaŵgywaBMUgw
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Starting Rules

Directions for staring each test are given in manual (WISC-R; 1974) and are also 

indicated on the Record Form. With Similarities, Object Assembly, Comprehension, and 

Digit Span, the examiner begins with Item 1 for aU children. With Coding either coding 

A or Coding B could be administered depending upon the child’s chronological age.

Vor the remaining three verbal ^ d  four performance tests, the examiner is instructed to 

begin at different points in the sequence of items, depending on the child’s age and 

estimated level of ability. Children who are below age 8, and older children suspected of 

mental deficiency, always begin with Item 1 on these tests. In examining the emotionally 

disturbed or other atypical child, it is often advisable to start the test with Item 1 even if 

there is no suspicious of mental deficiency.

The general procedures for older children, not suspected of mental deficiency, are given 

below.

Verbal Tests (Information, Arithmetic, Vocabulary)

• For normal children aged 8-10 years, 11-13 years, and 14-16 years, begin at the 

specified point in the item sequence. (For the information test, for example, the 

starting points are items 5, 7, and 11, respectively.)

• If a child aged 8-16 obtains perfect scores on the first two items he/she is 

administered, give him/her fiill credit for all earlier items.

• If he does not earn perfect scores on his/her first two items, administer the earlier 

items in reverse sequence until he obtains two consecutive perfect scores (not 

continuing the starting-point item).



• When this criterion is reached, give him full credit for any early items that did not 

have to be administered. Then, proceed with the test until the discontinuing 

criterion is met.

• Exception: Arithmetic Items 1-4 are always administered in the order 1,2,3,4, 

since the reverse order would be illogical in terms of item content.

Performance Tests (Picture completion, Picture arrangement. Block Design, Mazes)

• For normal children aged 8-16, start at the specified item

• If a child aged 8-16 obtains a perfect score on the first item he is administered, 

give him full credit for all earlier items.

• If he does not eam a perfect score on his first item, go back to Item 1 and 

administer all earlier items before proceeding with the test.

• Exceptions; With Picture Con^)letion, perfect scores must be earned on two items 

(cards 5 and 6). With Mazes, if the child obtains a score of 0 on his first maze, 

demonstrate the Sample Maze before administrating Maze 1.

Note that for the three Verbal tests, the child who does not obtain perfect scores on 

his first two items is given the earlier items in reverse sequence. This spares the older 

child the embarrassment of going from an advanced question (such as Item 11 or Item 

12 on information) to an elementary question (“What do you call this finger?”). For 

the four Performance tests, returning to Item 1 should present no problem, since the 

starting points for these tests are not very far into the item sequence.

For Information, Picture Completion, Arithmetic, and Vocabulary, if the child 

receives less than a perfect score on the first of his two starting items, the examiner 

should retum directly to the earlier items. For Picture Arrangement and Block Design, 

however, if the child fails the first trail of his starting item, the second trail should be 

administered before going back to Item 1.



If the examiner,is unsure of the scoring of an item, and unable to decide quickly 

whether to administer earlier items or move on to more difficult ones, he should give 

the earlier items until he is certain that the criterion has been met. If subsequent 

scoring of the test reveals that some of the earlier items were administered 

unnecessarily, the child should be given full credit for these items-even if he earned 

partial or no credit. This rule, which applies only to normal children aged 8 and above 

(not to children aged 6-7, or older children suspected of mental deficiency), was 

followed when scoring standardization cases.

Discontinue Rules

The directions for discontinuing each test are provided on the Record Form as well as 

in manual (WISC-R; 1974). The criterion for all tests except Object Assembly and 

Coding is a certain number of consecutive failures.

The word “failure”, whenever it is used in manual (WISC; 1974), refers to a score of 

zero. A child who achieves partial c re it on a multi-point item is considered as 

having “passed” that item. With Picture Arrangement, Block Design and Digit Span, 

an item is considered “failed” only if both trails are failed.

If the examiner is unsure of the scoring of an item, and cannot determine quickly 

whether to discontinue a test, he may give additional items until he is certain that the 

criterion for discontinuing has been met. If, in a subsequent review of his scoring, he 

finds that a child was given one or more items beyond the point at which testing 

should have ended, he should record a score of 0 for each such item-even if the child 

gave a response that would ordinarily eam credit. (This procedure was followed when 

scoring the standardization cases.)
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SIMILARITIES
[

ITEMS 1-4

Subtest WISC) SCORING CRITERIA

■ I
1}
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1 Point for each correct response; Sample responses are given in the manual (WISC; 

1974)'

ITEM 5-17

Each item is scored 2, 1, dr 

illustrative sample answers)

f {i 

i J'I -I. N
.1, 4*' ii:

0, (consult.

GENERAL SCORING PRINCIPLES

r

he general scoring principles and the

2 points- any general classification which is primarily pertinent for both members of
|- I ,

the pair (e.g., “Beer and wine; are alcoholic beverages,” “An apple and a banana are
i l l  , i  \

fruits”) points-any specific properties or functions which are common to both and
i 'constitute a relevant similarity. Also give 1 point to less pertinent, but correct, general

;!classifications (e.g., “Beer andlwine are drinfe,” “ An apple and a banana are foods”).

0 points- specific properties of each member of the pair, generalizations which are

erences between the members of the pair, or clearlyincorrect or not pertinent, dif 

wrong responses.

The degree of abstraction of the child’s resj^onse is an important determinant of his
l{ 1

score on Items 5-17. That is why pertinent general categorizations are given 2 points,
1 i i  ̂ iwhile the naming of one or more common properties or functions of the members of a
N I Ul

pair (a more concrete problem-solving approach) merits only 1 point. Thus, stating
II ' 'pt':

that a pound and a yard (Item 10) are “BotK-rneasures” (their general category) earns 

a higher score than saying “You can measure with them” (a main fimction of each).

> :
• •>

, 5; 

■rt' 
. S



‘Feelings” or Emotions” is less concreteSimilarly, calling anger and joy (Item 11)
il(and hence worth a higher score) than “The ’̂ ay you feel.”

Of course, even a relatively concrete approach to solving the items requires the child

to abstiract something similar! about the mem]bers of the pair. Some’children are unable
I  I : ’  ̂ .

to do this, and may respond to each memtjer separately rather than to the pair as a

whole. Although such a response is a true statement, it is scored 0 because it does not
'iS-lgive a similarity. ! i

If the child gives multiple acceptable responses, score his best response. If he gives

differences or wrong answers'in addition ly  some correct responses, ask, Now which
!! ^one is it? And score according to hi|i-decision. Spontaneous improvement of 

responses is easily recognizejd and a queryjis not necessary. Added remarks obviously 

not a part of child’s answer dp not enter into, the scoring.

y
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VOCABULARY (Subtest of WISC) SCORING CRITERIA

Each word is scored 2, 1 or 0. (Consult the general scoring principles and the sample 

answers).

In general, any recognized meaning of the word is acceptable, disregarding of the 

elegance of expression. However, poverty of content is penalized to some extent; if the 

child indicates only a vague knowledge of what the word means, he does not earn M l 

credit.

GENERAL SCORING PRINCIPLES

2 points

.1. A good synonym (“A hat is a cap,’ “join means unite,’ “Brave means 

courageous’’).

2. A major use (“A knife is for cutting,” “An umbrella keeps the rain off you”).

3. One or more definitive features or primary features of objects (“A clock has hands 

that move around on a dial”).

4. A general classification to which the words belongs (“A donkey is an animal”).

5. A correct figurative use of the word (“Procrastination is the thief of time”).

6. Several less definitive but correct descriptive features which cumulatively 

indicates the understanding of the word (“A bicycle has wheels and pedals”, “A 

nail is thin, pointy at the end and is made of metal”).

7. Verbs: A definitive example of action or a causal relation (“You clock a horse to 

see how fast he can run,” You can join pieces of paper with glue”).

1 Point

In general, a response which is not incorrect but shows poverty of content.

1. A vague or less pertinent synonym (“A donkey is something like a horse,” A 

fable is a proverb,” “Hazardous means poisonous”).



2. A minor use, not elaborated (“A knife is to eat with,” “An umbrella is to keep 

off the sun”).

3. An attribute which is correct but not definitive or not a distinguishing features 

(“A clock has hands,” A nail is for hammering,” “A diamond goes in a ring”).

4. An example using the word itself, not elaborated (“Join the army,” “Gamble 

money”).

5. A concrete instance of the word, not elaborated (“Brave means you fight a 

bear,” “Nuisance is when your kid brother won’t leave you alone”).

6. A correct definition of a related form of the word (defining “gambler” instead 

of “gamble,” selection” instead of “seclude,” “spy” instead of “espionage”).

0 point

1. Obviously wrong answers.

2. Verbalisms (“Alphabet soup,” “ A brave man”), when no real understanding is 

shown after inquiry.

3. Not totally incorrect responses, but ones which, even after questioning, are very 

vague or trivial or show great poverty of content (“ A bicycle has a seat,” “A 

belfiy is real high).

To help ftirther in the scoring, sample answers are given below each word. Needless to 

say, these lists contain only a few of the many possible responses. TO illustrate the 

scoring principles, samples of relatively inferior replies- rather than clearly creditable 

ones- have been given in many cases. Thus, the 2-point samples tend to be among the 

poorest obtained which still deserve a score of 2, and the 0-point and 1-point response are 

often marginal ones.

MAXIMUM SCOM: 64 points



COMPREHENSION (Siibtest WISC) SCORING CRITERIA

Each word is scored 2, 1 or 0 of the responses, depending on the degree of 

understanding expressed and the quaUty of the response. In some cases the scoring will 

be fairly obvious; in others it may be difficult. The examiner should match the child’s 

response against the general criteria and the sample answers given in manual for each 

question. The examiner will undoubtedly find unusual responses which are not covered 

below, as no attempt has been made to include all possible replies. In these instances he 

will have to use his own judgment. Most of the O-point examples given typify marginal 

responses; those which contain evidence of some understanding may be queried in the 

neutral manner prescribed on page 96 of the manual.

When scoring the items which require two correct responses for full credit.

MAXIMUM SCORE: 34 points

The examiner should be particularly careful. In order to receive 2 points, the child has to 

express at least two of the general ideas which are indicated. If he gives two answers, 

both of which express the same idea he receives only 1 point.



Wechsler Intelligence Scales for Children- Revised
(WISC-R)

r e c o r d  f o r m

RECORD
FORM

NAME. ,A G E . ŜEX.

ADDRESS-

Wechsler Infelligence Scot«t 

for Children—Bsviiftti

PARENT'S NAME. 

SCHOOL_______ .GRADE.

PLACE OF TESTING- 

REFERRED BY______

.TESTED BY-

I  WtSC-R PROFILE
’inioons who wish to drow o profile should first transfer the child's scof«d icore* to the row of boxes 

*itOW. Then mork on X on the dol corresponding 1o the scoled score (or eoch test, ond draw q . line 
nnecting the X's.*

VERBAl TESTS PERFORMANCE TESTS

c c c
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8 •

7 •
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'4 ■ • • • • •
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2
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Scaled
Stare

»9
18
17
16
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U
13
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n
10
9
8
7
6
5
4
3
2
1

] □ [ ScoUd
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19
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17
16
15

13
12
11
10

9
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7
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5 
4 
3 
2 
1

Chapter 4 in lh« moawol for a discuMiOA of iKe iignificaNce of differences between scores on (h* leiU.

Year Monlh Doy

Date Tested 

Da>e o f Birth 

A ge

Raw ScoJeci 
Score Score

VERBAL TESTS

Information .. ____________

S i m i l a r i t i e s _________________

Arithmetic _____________
Vocabulary _____________ ;____

Comprehension __________________

(Digit Span] < ) (

Verbal Score - - 

PERFORMANCE TESTS

Picture C o m p le t io n _________________

Picture ArrangemenJ ______________ ____

Block Design _ - ' ______ ____

Object A s s e i n b l y ________ - ____ _

C o d i n g _____________ -̂-----

(Moies) ___ ) (______

Performance Score

Scaled
Score

Verbal Score ^ ________

Performance Score -  

Full Scale Score -------------
‘ PVoraled fco« 4 tesH< if necessary.

IQ



MSSSB^

1 . INFORMATION
Dbcontinoe oJler 5 consecoJiyc failures.

1. Finger

2. Eors

3. Ugs

4. Boil

5. Nickel

6. Cow

7. W eek'

8. March

9, Bacon

10. Doien

11. Seasons

..1 2. Americo ,■

13. Stomach

14. Sun

15 leo p  Year

16. Bulb

17. 17 76

18. Oil

19. Border

20. Ton

21. Chile

22 . Glass

^23. Greece

24 . Tall

25. Barometer

26. Rust

27. Los Angeles

2 8 . Hieroglyphics

2 9 . Darwin

30 ; Turpentine

5<ore 
1 orO

Tolol

M a x .= 3 0

2 . PICTURE C O M P L E T IO N  Oiscoojinueafier 4<ometuIivt (Ciilures.

Score 
1 orC ,

Score 
} or 0

1. Comb 14. Ploying Card

2. Woman ■15. Girl Running

'3, Fox 16. Cool

4.;, Hand 17. Boy

5. Cat 18. Scissors

6. Mirror * 19. Girl

7 . Clock 20. Screw

8. Elephan^ 21. Cow

9. ladder 22. Thermomeler

10. Dresser 23. House

n .  6eU 24, Telephone

1 2. Man 25. Profile

13. Door 26. Umbrella

Total
Mox.=26

3 .  S IM ILA R IT IES Discontinw* after 3 consecutive (ailvrvs. Score 
I orO

1. W h e e l-b o ll

2, Candle—lamp

3. Shirt—hot

■4. Piano—g'uitor

5. Apple—bonona -̂-------
2. lorO

6. Beer—wine

7 . Cot-m ouse

8. Elbow—knee

9. Telephone—rodio '

10. Pound—yard

■ 1 1. Anger—joy

12. Scissors —copper pan

13. Mounloin—lake

1 4. Liberty—justice

15. First—last

*16 . The numbers 49 ond 1 21 .

17. Sclt—water

Ihe <hifd giv** o l-pofrtt respooie fo Item fd, lOy, "How clic ore Ihe 
numbers 49 ood 121 olike?''

Tolol

Mox "DC



4. PICTURE ARRANGEMENT Dlvcpntinwc ofler 3 consecutive (oilures.

Arrangement

Scale (SAMPLE)

1. Fighl 45'

2. Picnic 45"

3. Firo 45 '

4. Plonk 45'

5. Burglar 45"

6. Sleeper 45'

7 . Artist 4 5 "

8. Lasio 45*

9. Boor 60 '

10. Gardener 60 '

1 1 .Bench 60"

1 2. Rom 6 0 "

Time '• .Order
Score

(Circle ihex>pproprinte score lor eoch item.)

1
OUT

2
O U I

1
DOC

2
DOO

1
f \n

2
flKE

1
WAIK

2
WMK

164S 11.15 MO
13 ^ 5 1

I6-4S 11.15 MO
13 ^  5 1

14-45 U -15 lOO 
13 4 5 1

VAmP
16-45 I M J
13 4 I.to 

51
CASH

2
HCASE

21-40 tU IO  1-10
13  4 5 i

2
WKOmS

2
_8|CHN_

2
COIUO

36.60
| 3  ■

16-35
4

1.15
5 1

WORMS
3660
1 3

16-15
4

1-lJ
51

«ENOf
36-60
13

■ 6̂ 35 1-15
5 1

riv« Sam ple <t«m tin t .

Total

M o* = 4 8

5. ARITHMETIC •
Discontinue aFter 3 consecutive failures.

Problem Response
Score
TorO

?. 30"
*2..30"
•3. 30"
4. 30"
5. 30"
6. 30"
7. 30"
8. 30"
9. 30"

10. 30"
1 1. 30"
12. 30"
13. 30" . -
14. 45"
15. 45"
16. 75"
17. 75"
18. 75"

‘Problemi 2 bnd,3 are given point each if tt>ild ertor bul cor- Totol 
fcctt lime limtl.

Mo.’..- la-t

Round tioK 'icoics opw ord.

6 .  BLOCK OESIGN Diicom lnueafler 2  consecutive failures.

Design Time Posl-Foil
Score

(Circle the oppropriate score fo r each design.)

1. 4 5 "
1 2

■ 0 J2

2 . 4 5 "
1 2

0 . 12

3 . 4 5 "
I 2

0 * ■ .2 .

4 . 4 5 "
31-45 (<-30 1115 t-IO 

0 4 5 6 7

5 . 7 5 "
3I-3J 14-70 l l - l i  I.IO

0 4 5 6  7

6 . 7 5 "
31-75 14̂ 30 tt-tS  I.Jfl

0  4 5 6  7

7 . 7 5 "
31-75  I6-3Q >1-15 MQ

0  . . 4 5 6 7

8 . 7 5 "
26-7i 71-7J 14 30 

0 4 5 6 7

9 . 1 2 0 " S6liO J4-SS : i-3 i  1.11
0 4 5 6  7

1 0 . 1 2 0 ”
74  170. 54 7i 41 S% t 4!1 

0 . 4 5 6 7

1 1 . 1 2 0 ”
ti-i?o So-ao 41 ss 1 lb 

0 ‘ 4 5 6 7 .

Total

M o *. 67 1

1



7. VOCABULARY Dhconlinue oFter 5 consecutive failures.
Scor^ 

2. I ,o f0

1. Knife

2. Umbrella ■ ■ ,

. 3. Clock

4. H d »

5. Bicycle

• 6. Noil 3

7. Alphobel

8. Donkey

9. Thief.

10. Join

. 11. Brave

12. Diamond
i .1

13. Gamble /

14. Nonsense

15. Prevent

16. Contdgious

. 17. Nuisance >

18, Fable

19. Hozardovjs

20. Migrote

21. Stanza

22 ! Ssdude
• •*

23. Mantis . i
I

?4, Espionage i

25. Belfry . /

26. Rivalry

27. Amendment

28. Compel 'a-H

29. Affliction
i

30. Obliterote

31. Imminent ■

32. Dilatory . .

Total

Mox.^64



10. C O D IN G
Time Score

A (for children under 8) 120" (0-50)

B (for children 8 & older] 120" X (0-93)
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NAME.

MAZES

CODING

EXAMtNER. DATE-

SAMPLE



'k.



I



V  O  □

o
< > ' V

3TdWVS

II

:i^

B
1 2 3 4 5 6 7 8 9
0 ) +' H 1 V ( V" H

SAMPLE

2 1 4 6 3 5 2 1 3 4 2 1 3 1 2 3 1 4 2 6 3 1 2 6 1
i

3 1 S4 7 4 6 9 2 5 8 4 7 6 1 8 7 5 4 8 6 9 4 3

1 8 2 9 7 6 2 6 4 7 3 6 8 5 9 4 1 6 8 9 3 7 5 1 4
-

9 1 5 8 7 6 9 7 8 2 4 a 3 5 6 7 1 9 4 3 6 2 7 9 3
r '  ‘ ft


