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ABSTRACT

DESIGN AND STANDARDISATION OF A DEVELOPMENTAL 

TEST FOR INDIAN CHILDREN: THE INDIAN PICTURE 

PUZZLE TEST

Almost fifty percent of India’s population are children. More than two thirds belong to the lower socioeco­

nomic strata. Yet there are few indigenously constructed developmental tests for surveillance, clinical 

practice or research. The need for such tests is clear.

A multifaceted developmental test of cognitive skills was constructed, modelled on the Bus Puzzle Test 

(Egan 1984) for its ease of administration and appeal. Each stage in the design was piloted in Rajasthan 

in all socioeconomic groups. Stages included simple ethnic modification of the original test, develop­

ment of more socioculturally appropriate scenes, a detailed statistical procedure of item analysis and 

reliability studies. The picture was converted into a wooden insert puzzle, called The Indian Picture 

Puzzle Test (IPPT) and standardised on a random sample of 616 children to construct norms.The IPPT 

assesses aspects of early language, picture interpretation, performance skills and conceptual develop­

ment in children aged 2 to 5 years.

Analysis of the standardised data highlighted the need for separate norms for each socioeconomic 

group. Verbal abilities were significantly different between advantaged and disadvantaged (slum and 

rural) groups though performance skills were comparable. Competence in picture perception did not, as 

it appears to do in English children, parallel that of language and was influenced by both age and social 

class.

The Indian Picture Puzzle Test has been developed for clinical practice and research. Its forseen uses 

are as a tool with which to identify and compare high and low functioning populations and to monitor 

intervention programmes in the latter. Similarly, it may be useful within sociocultural groups to identify 

individuals with disordered development. Further studies are required to substantiate these proposed 

uses of the IPPT.
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SECTION I 

INTRODUCTION

AIM OF THE STUDY

Main

To design a test that explores multiple facets of cognition including aspects of language for the develop­

mental examination of Indian preschool children.

Subsidiary

To establish norms so that individual children can be evaluated in the context of their socioeconomic 

background and also for comparison of the development of these cognitive skills in rural, urban upper, 

middle and slum populations

Foreseen usage

Primarily as a tool for the preliminary evaluation of the cognitive profile of young children for use by 

professionals, including paediatricians in clinical practice. Further psychometric studies will be needed to 

establish the status of the test for research purposes and its potential for modification for use by field 

workers in child surveillance.

BACKGROUND :

Almost 50 percent of India's population are children. More than two-thirds belong to the lower socioeco­

nomic strata. The importance of early years on later development has been noted (Woodhead 1976, 

Reichman and Healey 1983). Deprivation in early childhood can lead to profound long term effects 

particularly on development and future functioning.

The concept of total population screening of young children for developmental disabilities was laid down 

in 1966 by a World Health Organisation working group (1967). Since then screening and surveillance 

programmes are conducted worldwide - the most comprehensive ones in Scandinavia and Israel. When 

tests are used in the Western world in screening programmes the aim is to identify preschool, the 10 to 

15 percent of children who are most likely to show later educational and behavioural problems. The
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Dundee Development Screening programme demonstrated that children with ‘suspect’ results on devel­

opmental screening were nearly three times as likely to have significant school problems at age six and 

seven years when matched with controls (Drillien et al 1988).

One of the values of early identification is to provide a window of opportunity for intervention. The effects 

of intervention are still debated; studies of Berrueta-Clement et al (1984), Lazar and Darlington (1982), 

Huntley et al (1988) provide positive evidence of benefit.

In the UK, General Practitioners, Community and Developmental Paediatricians use developmental tests 

to screen the cognitive profile of young children; the profile then acts as the first stage analysis of a child’s 

problem upon which to plan further action and investigation (Egan and Brown 1984).

There are few indigenously constructed developmental tests for surveillance, clinical practice and re­

search in India. In the following paragraphs a case is built up for their construction.

PREVALENCE OF EARLY LEARNING AND LANGUAGE DELAY AND 

DISORDER

The prevalence of neurodevelopmental disorder (NDD) in the Western world amongst preschool children 

is between 12 and 16 percent (Drillien and Drummond 1983, Chazan et al, 1980). The former authors 

graded the disorder as severe in nine per cent of affected children and most subgroups of NDD had 

higher prevalence amongst the lower social classes. Speech and language problems were the most 

prevalent occurring in 7.5 percent of the 4245 two to five year olds in Dundee; 42 percent of these had 

minor articulation problems only. Speech and language difficulties defined as ‘inability to string together 

three or more words to make some sort of sense’ were identified by Fundudis et al (1979) in four percent 

of 3300 three year olds in Newcastle. Studies in other parts of the Western world have shown a similar 

range of prevalence (Tuomi and Ivanhoff 1977, Marge 1972, Sylva et al 1983).

The significance of this prevalence increases when reviewed in context of the wide influence of language 

impairment on other developmental and educational processes.

IMPORTANCE OF EARLY LANGUAGE AND OTHER COGNITIVE 

SKILLS TO LATER FUNCTIONING

Development And Environment :

Longitudinal research is beginning to provide an understanding of the pattern of human growth. The
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period of most rapid growth and development takes place in the first six years of life (Pringle 1974, Bayley 

1964). Available evidence suggests that environmental influences have the greatest effect during this 

phase (Reichman and Healey 1983, Curtissi 977, Cravioto and DeLicardie 1972, Stein and Susser 1992). 

Experiences and opportunities during the early years of life are vital to later development. They are 

formative years, during which children acquire the basic skills that shape them for later life. Preschool 

children are particularly susceptible to adverse environmental circumstances. Studies suggest that so­

cial class differences in language development emerge during the first year of life and become unequivo­

cal by about the age of three (Kagan 1971, Farran 1982).

The importance of early language to later development including literacy needs to be recognised. Lan­

guage is dependent on symbolic representation and so are reading and writing. Though most children 

who are late in talking eventually learn to speak well, many are left with subtle disorders of language that 

impede their educational progress (Nowlin and Rutter 1987). Language is the fundamental of education 

and education allows greater assimilation of new information and communication and acts as a catalyst 

for human development (WCEFA 1990). The link between early language skills and later literacy was 

emphasized by Whitehead (1990). Aram and Nation (1980) found that language delayed preschoolers 

had reading problems (40 per cent), spelling difficulties (24 per cent) and maths problems (28 per cent) 

at follow up four to five years later. Similar findings have been noted by other large longitudinal studies ( 

Silva et al 1983, Richman et al 1982, Fundudis et al 1979, Drillien and Drummond 1983).

Language is intrinsically linked with cognitive development. Although thought processes can proceed 

without the development of spoken language (Furth 1966), there is evidence that thinking depends on 

symbolic processing. Reynell (1978) pointed out that language is an intellectual process that becomes 

integrated with other developing intellectual processes well before school age, to form the basis of further 

intellectual development. Words can influence cognitive processes, and even the individual’s perception 

of the world (Whorf 1956). Children build up a better representation of objects if they are exposed to a 

richer language experience (Razran 1961).

A high rate of behaviour and psychiatric disorders has been demonstrated in children with developmental 

language delays (Rutter and Lord 1987). These authors emphasized the complexity and strength of the 

relationship. Social deprivation in large poor families (Cantwell and Baker 1977) and reduced or absent 

symbolic play that serves important psychosocial functions (Rosenblatt 1980) were two influencing fac­

tors.

Early adaptive behaviour screened between the ages 39 weeks to 3 years was shown by Drillien et al 

(1988) to be associated with later reading and number achievement and with later behaviour in school. 

Similarly, early neurological screening had a high level of association with behaviour, reading, mathemat­

ics and, most notably, writing difficulties in school.
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Thus, early development, especially language, has an influence on later functioning which is greatest in 

the areas of educational performance and behaviour.

Intervention :

Intervention programmes, to prevent and maybe reverse the effects of early deprivation or damage, are 

promising despite original pessimism (Mierer 1978, Sylva 1994). Headstart early intervention programmes 

for preschool children in the USA showed significant benefits to both mother and child in areas of child 

rearing, cognitive development including language and social and emotional development. For example, 

Baruetta-Clement et al (1984) followed up children involved in the Perry Preschool Project - High\Scope 

for 19 years. The children with preschool experience when compared to matched controls had signifi­

cantly higher monthly earnings, home ownership, levels of schooling and college education and fewer 

teen pregnancies and delinquency.

In Britain Drillien et al (1988) noted a striking reduction in school problems among children in Dundee 

who were involved in preschool intervention programmes. Reynell (1978) reported an increased rate of 

progress in 80 to 90 per cent of language-impaired children attending the language training programme. 

She postulated that gains from intervention during the preschool years when language naturally be­

comes internalised and established as an intellectual function, should not be lost once help is withdrawn. 

Follow-up studies five years later showed continued increase in language progress although at a rate 

lower than during the actual programme (Huntley et al 1988).

INDIAN FRAMEWORK :

Demographics :

Environment plays an important role in terms of the stimulation and opportunities a child receives. India 

faces major challenges characterised by the threat of economic stagnation, terrorism and civil strife, 

widespread environmental degradation and rapid population growth. The GNP per capita is 310$ and the 

GDP only 5.3%. India has a foreign debt of 73.5 billion dollars. Her current deficit is around 5000 million 

dollars and inflation is 11.8% (Census 1991). Unemployment has worsened. Despite a burgeoning 

middle class many persons still live in dire poverty.

Economic disparities have widened within and between various sectors of society. Inequitable access to 

formal education and other learning opportunities has further enlarged this gap. Armed conflicts and civil 

disorder continue to command public attention and resources. Terrorism, human right abuses, and natu­

ral disasters have uprooted and displaced many people. Increased urbanisation and unemployment, with 

the concomitant problems of crime have added to the problem. In addition, historical conditions of ethnic, 

tribal and linguistic minorities have created many disadvantaged groups.
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Population growth continues to exacerbate economic, social and environmental problems. India has a 

population of 857.1 million with the growth rate of 2.1% (Census 1991). The harsh reality of absolute 

poverty guarantees high mortality and a precarious livelihood for the sick and the aged. This encourages 

high rates of reproduction that further entrench a life style of poverty among the growing numbers of the 

poor. Infant mortality is 88 per 1000 with higher rates among rural and tribal populations (Census 1991).

Developmental problems :

An Indian preschooler is fragile and vulnerable to neglect, the girl child more so than her male peer. 

Bevli (1978) studied 6,997 two and a half to five year old Indian children from seven cities and found that 

almost all lagged behind their western counterparts, rural children more so than urban. Srinivasan (1969) 

reported that middle class children had superior language to the poor. Advantaged children spoke better 

than disadvantaged ones even if they did not attend nursery schools (Tamjane 1965). Prevalence stud­

ies have not been conducted in India to date. However, Helander (1993) estimated that currently 85 per 

cent of the world’s disabled children under 15 years of age live in developing countries. Khan and Durkin 

(in press) estimate that nearly 7 per cent of 2 to 9 year old children in Bangladesh have developmental 

disabilities of all types and severity.

Intervention :

India has an early intervention programme for children from zero to six years - The Integrated Child 

Development Scheme (ICDS) - in some parts of the country. It is the largest programme of its kind in the 

world. Beginning in 1975 with 33 experimental projects, it has grown to almost 2000 projects in 1989, 

reaching 11.2 million children under six years of age. The general goals of the programme are to provide 

a comprehensive range of basic services to children and mothers of low-income groups. The emphasis 

is on immunisation, nutrition and early education. Although the programme often operates at a minimum 

level of quality, it has nevertheless had important effects on the under six population. Advantages, more 

so in the sphere of physical health, have been reported by over 30 studies. Children with an ICDS 

background had a higher primary school enrollment rate (89 per cent versus 78 per cent), were more 

regular in primary school attendance, performed better academically, and scored significantly higher on 

a psychological test than non-ICDS children (WCEFA 1990). Preschool education seemed to facilitate 

language development in rural preschool children (Pankajam 1990). Children attending nurseries used 

complete sentences; had a larger vocabulary and were more expressive than those not attending school.

Yet, literacy rates in India remain low - 51 per cent (Census 1991). School dropout is high and is around 

60 per cent (Census 1991). Educational intervention during the preschool period could be a crucial step 

towards literacy.
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Early intervention programmes with strategies to enhance children’s development may be one answer 

to the Indian problem. Well researched and standardised tools to identify high risk groups and evaluate 

the effectiveness of intervention projects are essential and a key component for success.

(Source of statistics on India - Census 1991 in Gupta 1992)

PAUCITY OF STANDARDISED COGNITIVE AND LANGUAGE 

ASSESSMENT SCALES IN INDIA

Psychological studies in India have tended to use tests standardised abroad, sometimes decades earlier 

or standardised only on the educated upper classes (Anandalakshmy 1982). The relevance of many test 

items to the subjects under study is questionable. Mittler and Serpell (1985) and Bevli (1990a) have 

pointed to the danger of importing Western tests for use in other socio cultural settings. Several authors 

have noted the problems of using tests developed for children from advantaged backgrounds on respon­

dents who are unfamiliar with the test situation (Edwards 1989, Tripathi, 1982).

The number of developmental tests standardized on Indian children is small and the number assessing 

language even smaller. Currently, very few tests are available for use by professionals in clinical practice. 

The 3D - Language Acquisition Test (Herleker 1986) is not published for professional use and like the 

REEL test (Bzoch and League 1971) which has been standardized on Indian children is based on infor­

mation given by the parent. In many parts of the country the REEL test is the only test used in clinical 

practice. In her review of developmental test instruments in India, Murlidharan (1992) pointed to inad­

equate psychometric status of most and particularly, lack of standardisation on representative samples 

of all socioeconomic groups.

The case for development of standardised tools In the field of Developmental Medicine in India 

is overwhelming.
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SECTION II

REVIEW OF LITERATURE

The areas of literature reviewed reflect the aims of the research and the foreseen future development 

and uses of the test (p. 27).

111. Review of existing tests

II 2. Early cognitive development, the factors influencing it and its assessment.

11.2.1 Early cognitive development

A brief resume of early language and of early non-verbal skills 

(spatial and picture perception).

.2.2 Impact of social factors on development

1.2.3 The impact of multilingual background on language development.

1.2.4 The influence of social factors on the test situation.

1.2.5 The influence of multilingual background on the test situation.

1.2.6 Influence of other factors on the test situation.

1.2.7 Methods of eliciting language in children.

11.3 Review of Test Construction

11.4 Sociocultural Background of the target population.
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SECTION II 

REVIEW OF EXISTING TESTS

The intention of this review is to find a tool upon which to model the test to be developed for Indian 

children and one suitable to be used as a criterion reference for its validation.

The areas of cognition to be explored by the new test are early language and early non-verbal skills. The 

test needs to be of interest to children from a wide variety of backgrounds and to have an administration 

time of 10 to 15 minutes or less as its primary use will be as a tool for preliminary examination by 

professionals.

The current status of both Indian and Western tests including language for children aged 2 to 5 years was 

reviewed.

TESTS IN INDIA :

An interest has emerged in the last decade in tests for early child development in India and has resulted 

in the construction of a number of tests. In a recent review of instruments for assessment of early child 

development by Murlidharan (1992), 14 of the 19 tests were constructed after 1985. Only four of these 

specifically assessed language skills. Most tests have not yet been standardised. Murlidharan noted that 

most tests had poor psychometric properties. The tests are not published and are not available for 

professional use.

1. NCERT Language and Cognitive Tests for Preschoolers: (Murlidharan, R. and Kaur, B. 1982 - 

cited in Murlidharan 1992): The test was created to evaluate the impact of preschool intervention 

programmes - particularly the use of education materials developed by Children’s Media Laboratory. So 

far the test has been used only for research. It assesses cognition and language of children 3 to 6 years 

of age with the help of pictures, familiar objects and charts. The time taken to assess a child is 1.1/2 to 2 

hours.

2. Word Meaning Test : (A. Singh 1987 - cited in Murlidharan 1992): The Word Meaning Test is a 

research instrument which is used to measure vocabulary development in young children aged 2 to 3 

years using a word list and pictures of familiar objects. Administration of the test takes 45 minutes to 1 

hour. Reliability coefficient is 0.86 and Validity coefficient is 0.73.

3. Grammar Comprehension Test: (A. Singh 1987 - cited in Murlidharan 1992): The Belugi Klima’s 

Grammatical Comprehension Test by White and Walts has been adapted to Hindi for use in 2 to 3 year

34



old children by Singh. Test-Retest coefficient is 0.56. Information on the material used and the time taken 

to administer it is not available.

4. Expressive Skill Test: (A. Singh 1987- cited in Murlidharan 1992): Expressive skills of 2 to 3 year old 

children is assessed with the help of a set of 9 photographs. They show children in different situations 

which the child has to identify. The test takes 30 to 45 minutes. The reliability coefficient is 0.77.

5. ICMR Developmental test battery: (Vazir 1990 - cited in Murlidharan 1992) The instrument tests 

development of motor, cognitive, language, and social skills and self-help abilities in children from 0 to 6 

years. Administration time is 15 to 20 minutes and consists of simple culturally appropriate milestones in 

five developmental areas - motor, language, cognition, social life skills and self-help skills. The target 

population is low income groups. The test which requires multiple administrations, can be used by par­

ents, caregivers and health workers to detect developmental delay. It can be used to evaluate interven­

tion programmes. The test is still under the process of standardisation on a large low income population 

nationwide.and is not available for commercial use.

6. NIMH Development screening schedules: (Arya 1989 - cited in Murlidharan 1992) The screening 

schedules are part of a manual development by the National Institute for the Mentally Handicapped for 

use of community workers. They screen development of motor, sensory, cognition, language, emotional 

and social life skills in rural children aged 0 to 6 years old. Administration time is 10 to 15 minutes. They 

are intended to provide guidance in the early detection and treatment of mentally handicapped children. 

The sensitivity is 0.79 and specificity is 0.99. The test is not standardised.

7. NIHM Developmental Assessment Schedule (Arya 1989 - cited in Murlidharan 1992 ): The test 

evaluates motor, sensory, cognitive, language and social skills in children from 0 to 6 years. The purpose 

of the test is to assess and monitor the development of preschool rural children. Training in child develop­

ment is necessary to administer the test and takes 30 to 40 minutes. It has been standardised and test- 

retest reliability is 0.97.

8. Cognitive Development Test for Preschoolers: (Pandey and Devadas 1988 - cited in Murlidharan 

1992) The test assesses cognition and language in children aged 3 to 5 years. It was developed to 

measure the impact of preschool education upon the cognition of young children. Administration time is

1.5 to 2 hours. The test-retest reliability is 0.95 and validity is 0.8. The test is not standardised. It is not 

a screening tool.

9. Assessment Checklist for Preschool Children (Misra and Roy 1985 - cited in Murlidharan 1992) 

The assessment checklist was originally developed for research purposes. It evaluates motor, cognition, 

language and social life skills in children aged 2,6 to 5,6 years. The administration time is 1.5 to 2 hours. The 

test-retest reliability is 0.96 and validity is 0.81 .The test is not standardised. Qualified testers are required.
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10. NIPCCDTools for Non-formal Preschool Education Component in iCDS (Sharma et ai 1985 -

cited in Murlidharan 1992): The instrument assesses the impact of preschool education in relation to the 

goals of ICDS programmes. The test looks at various skills in 3 to 5 year-olds and their family and school 

environment. The instrument is very broad based and taps motor, cognition, language and social life 

skills as well as aspects of school performance, family environment, child\care giver interaction and 

qualities of school environment. The administration time is not provided. The test has reliability, validity 

coefficients, norms and is criteria referenced but is not standardised.

None of the above tests provide an Ideal model for the new Indian test bearing In mind Its stated 

purposes (p....). Nor Is any Ideally suited to act as a criterion measure for validity studies of the 

new test. The major criticism Is that none are standardised and none are published or available 

for commercial use. The areas of skill covered are either too wide e.g. NIPCCD Tools for Non- 

formal Preschool Education Component In ICDS, NIMH Developmental Screening Schedules 

and NIMH Developmental Assessment Schedule; or too narrow e.g. The Word Meaning Test, 

Grammar Comprehension Test and Expressive Skill Test which also encompass too narrow an 

age range; the socioeconomic range Is too narrow e.g. The ICMR Developmental Test Battery, 

NIPCCD Tools for Non-formal Preschool Education Component In ICDS, NIHM Developmental 

Screening and Assessment Schedules; the administration time of tests covering verbal and 

non-verbal skills Is In most cases too long e.g. Assessment Checklist for Preschool Children, 

NCERT Language and Cognitive Tests for Preschoolers, Word Meaning Test and Cognitive De­
velopmental Test for Preschoolers.

The ICMR Developmental Test Battery (VazIr 1990) will probably be the most appropriate test to 

use as a criterion measure for future validity studies for the new Indian test because It Is vali­

dated and Is currently being standardised (unfortunately only on low Income groups).

TESTS FROM THE WESTERN WORLD

Western tools for screening cognitive development of preschool (2 to 5 years) children which involve 

direct testing, are quick, include language and explore some aspects of non-verbal cognition are re­

viewed.

I.The British Picture Vocabulary Test (BPVT) (Dunn et al. 1982) The British Picture Vocabulary Test 

(BPVT) explores receptive vocabulary through a child’s selection of one out of four pictures in response 

to a verbal stimulus. There are two versions; 32 items for the short version and 150 items for the long 

version. Test scores can be converted to standardised scores, to age equivalents or to percentile ranks.

Age group: 2 to 17.11 years; sample size = 1,401 subjects (long version); 3,334 children (short version). 

Both internal and external reliability provided; Content, construct and concurrent validity provided.
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2. Reynell Developmental Language Scales (Reynell 1969, 1977) The Reynell Developmental Lan­

guage Scales (RDLS) provides separate measures of language comprehension and language produc­

tion. It covers normal stages of development between the ages of 1 and 5 years. It is based on an explicit 

model of the processes thought to be involved in verbal communication. Conceptual development and 

problem solving skills are seen to be increasingly concerned with increasing mastery of language. The 

different items are specially selected to reflect a child’s progressive command of an abstract symbol 

system which can be used for manipulating abstract concepts and relations. The comprehension scales 

begin with items concerned with the extent to which a child associates a word or phrase with affective or 

situational meaning and proceed to when she can use ideas beyond concrete evidence.

The majority of comprehension items require a child to respond to a question or an instruction by pointing 

to, or manipulating a variety of household objects and models. For example, ‘Put the pigs behind the 

man’. Expression is tested through picture naming, requests for definitions and for describing pictures. 

Test scores in each section can be converted to an age equivalent for comparison with the chronological 

or the mental age of the child.

Age group: 6 months to 6 years; Sample size: 636; Internal reliability, content, predictive and concurrent 

validity provided (correlated with WISC, Stanford and Binet); Administration time 40 to 50 minutes.

The test can be administered by trained examiners only and is designed for diagnostic rather than 

surveillance practice.

3. Early Language Milestone: (Coplan 1983, Walker 1989) The Early Language Milestone (ELM) is a 

standardised language screening instrument designed to provide physicians and other health profes­

sionals with a rapid means of screening the language development of children less than three years of 

age. It was originally validated by Coplan et al (1982) on a population of 119 children considered to be at 

risk for developmental disability. A sensitivity of 97% and a specificity of 93% were reported. The test is 

focused on expressive, receptive and visual language, primarily through parent report with occasional 

direct testing of the child. Each child’s profile is scored as ‘pass’ or ‘fail’. Administration time is one to four 

minutes.

Direct testing of children is minimal and there is no section assessing non-verbal skills.

4. The Denver Developmental Screening Test (Frankenburg, Dodds 1967) The Denver Developmen­

tal Screening Test (DDST) is one of the most widely employed developmental screening tests. The test 

looks at gross motor, fine motor, hearing and language and social development in children from 0 to 6 

years. Pass\fail\ questionable scores are produced for each of the four sub-tests and the test as whole. 

Items rely on direct elicitation, observation, and parent interview and take approximately 20 to 25 min­

utes to administer and score. The initial standardising sample was of 1036 children. The test has been
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validated with the Stanford Binet or the revised Bayley Scale of Infant Tests and has specificity of 0.73 

and sensitivity of 0.92. Inter-rater reliability and test-retest reliability studies are not thoroughly assessed 

(Glascoe et al 1990). Many suggest that the DDST fails to detect an unacceptably large number of 

children with handicapping conditions (Meisels 1989). Borowitz and Glascoe (1986) reported that by 

using only the language sector of the DDST, 47 per cent of language delayed children were missed.

5. Developmental Indicators for Assessment of Learning - Revised (Mardell-Czudnoswki, 
Goldenberg 1983): The Developmental Indicators for Assessment of Learning (DIAL) screens children 

between 2 and 6 years of age. There are three subtests tapping gross and fine motor skills, expressive 

and receptive language and articulation, and cognitive-academic skills. Percentiles are produced for the 

total test and each subtest. Items are elicited directly and the total test takes approximately 30 minutes 

to administer and score. The test material is appealing and portable. There is a one page protocol 

accompanied by manuals which provide clear guidelines for interpreting behavioural observations. The 

DIAL is well standardised and can be used for individual or mass screening. For the latter an inservice 

package for training is available with the publishers. How to explain results and make specific referrals is 

adequately described. Suggestions for follow-up and intervention are also provided.

6. Screening Children for Related Early Educational Needs (SCREEN) (Hresko et al 1988): The

Screening Children for Related Early Educational Needs (SCREEN) samples a range of language, 

preacademic and academic skills to detect 3- to 7-year-old children with current or potential school 

problems. Four subtests produce percentile and other standard scores. It is well standardised with excel­

lent validity and reliability studies but no sensitivity or specificity indices. Paraprofessionals are expected 

to test under supervision of experienced examiners. The test takes 30 minutes to administer and score. 

The test stimuli are largely black and white pictures and not very appealing to children.

7. The Bus Puzzle Test (Egan and Brown 1984): The Bus Puzzle Test (BPT) is designed as a screen­
ing test of early cognition for use by primary care teams with 21 month to 4 year olds. The test is 

standardised but not validated or subjected to reliability studies. It explores 3 areas of development - 

comprehension and expressive language and recognition of shapes. The latter, being a non-verbal pa­

rameter, is particularly useful as it acts as a guide to the language-delayed child’s intellectual profile. The 

manual provides precise instructions for administration, a simple record sheet, guidelines to interpreta­

tion with graphs and tables for scores in each subsection. The administration time is 5 to 10 minutes. The 

wooden insert puzzle is attractive and appealing to children.

The BPVT, RDLS, ELM and the DDST explore some aspects of language but not performance. 
The Denver Development Scale depends mostly on Information given by parents. The RDLS , 
SCREEN and DIAL tests are rather long for preliminary assessment tools.These tests were thus 

unsuitable as models for the Indian test. The Bus Puzzle Test is a quick, appealing developmen­
tal tool exploring language and some nonverbal skills. It seemed the most appropriate model for 

the Indian test and was selected. The BPT is described more fully below
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THE BUS PUZZLE TEST

The (BPT) assesses early language and some performance skills (Egan and Brown 1984). It is a screen­

ing test for children between eighteen months and four and a half years. It provides levels of achievement 

in comprehension by age. Expressive language assessment takes account of the strategies employed by 

young children to express meaning. The early stages of form perception are also examined.

Description of the Test :

The Bus Puzzle Test is constructed of plywood (45 x 29 x 1.2 cm ) and depicts a colourful English street 

scene (photo 11.1, p. 43 ). There are nine lift - out pieces: dog, car, bus, postbox, pushchair with baby, 

mummy, boy on bike, boy with letter and ‘lollipop’ man. The pieces are easily removed or replaced by a 

small knob at the centre of each.

Administration of the Test

The test explores:

A : Developing language skills

Comprehension

i. Expression

ii. Comprehension

V. Expressive language

verbal labels, 

verbal labels.

six questions on illustrated situations, 

responses to six questions.

B. Performance skills

i. Recognition of shape.

ii. Orientation of pieces.

The child, after being seated comfortably with the puzzle in front of him, is encouraged to talk early in the 

test. The expressive verbal labels section is introduced first. The child is asked ‘What is it? ‘ beginning 

with the dog, car and bus, proceeding on through the remaining six pieces. As the child names the piece 

he is asked to lift it out and put it on the table to the left-hand side. This is indicated by pointing.

Scoring depends on the form of the response i.e. whether the child uses the Generic, Functional or the 

Proper term for the objects and persons depicted.
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Comprehension of verbal labels is then tested. The assessor names each piece in turn, giving its 

proper name not the child’s version of it, and asks the child to replace it in the tray. The total number of 

pieces selected correctly is recorded.

A performance skill - recognition of shape is then evaluated. The child’s choice of recess for each 

piece is observed. Correct responses are recorded if the choice is immediate, after talking to himself, or 

after trial and error.

The assessor observes the way the child orientates the piece to the recess once the right selection has 

been made. Correct orientation is recorded if immediately accurate or after trial and error.

To assess comprehension further, six questions on illustrated situations are asked. They are given in the 

order in which they are listed below. The assessor points to the part of the picture as each question is 

given;

Q.1 Why do we have steps on the bus? (To go up.)

Q.2 What is mummy doing? (Pushing the pushchair.)

Q.3 What is he going to do with it? (Put it in the postbox.)

Q.4 What is he doing with his other hand? (Taking the dog for a walk.)

Q.5 What is this boy doing? (riding his bike.)

Q.6 What is the ‘lollipop’ man doing? (Stopping the cars to let children cross the road.)

Q. 1 and Q. 3 are introduced by asking ‘What is it?’ ‘ pointing to the steps or letter These replies are not 

scored as they are not essential to the test.

Any type of response, either by gesture or in words, which indicate that the question on the situation 

illustrated is understood, is scored as correct, but it must give or indicate the idea in the parenthesis.

The child’s replies to each of the six questions on the situations illustrated are scored at three levels:

1. Gesture or word/gesture;

2. Two or three words without a verb ( a phrase) or a verb alone, usually the present participle, and

3. Three or more words including a verb (verb-object sentence or better)

The score for expressive language is the sum of those for each item.A final question explores intuitive 

thinking. The assessor points to Mummy’s shoulder bag and asks ‘What is it?’ If the child is unable to 

name it the assessor does so himself and continues with the question. ‘What do you think Mummy has in 

her handbag? ‘ The number of appropriate objects named by the child is recorded.
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Scoring

Scores in each section are readily translated into age/level equivalents by graphs or by variation from 

average by graphs andtables.

Statistical Profile:

The BPT has been standardised on 425 English children living in an inner city area and a rural market 

town. The sample included children of other racial origins provided English was a language used in the 

family. The proportion of these children in the sample was representative of the percentage present in 

the country.

THE BUS PUZZLE TEST AS AN ASSESSMENT TOOL

The BPT has been extensively used in the UK as a screening tool. The several advantages contributing 

to its appeal are discussed below.

Interest

The test is a brightly coloured puzzle presenting familiar persons, objects and situations. This makes it 

attractive to young children. Active involvement from the beginning promotes communication and effec­

tively disguises the real intention of assessment. It excites and holds the child’s interest making its 

administration easy. This is of particular significance while assessing young deprived children who are 

not used to the testing situation.

Structured :

The test is sufficiently structured to prevent the child from becoming too absorbed in play to pay attention 

to the examiner’s questions or instructions as cautioned by Mittler (1972). It is compact and portable.

Objective :

Unlike many other early language screening tests it does not depend on historical information given by 

parents. As the results are quantitative, interpretation is not ambiguous.

Judging comprehension for verbal labels is more definitive in the BPT than in many other language tests 

because the child needs to pick up the piece she has selected from the table and not simply point to it. 

There is no element of subjective observation by the assessor, like describing type of play.
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Ease of Administration

The BPT is quick, and easy to administer. The whole test takes no more than five to ten minutes. The 

assessor requires basic but not specialist knowledge in child development. The scoring system is straight­

forward and interpretation clear.

General Development Test:

The Bus Puzzle Test evaluates not just early language skills but also a visual perceptual performance 

skill. This aspect of the test helps differentiate specific language problems from a more global delay.

Natural Situation:

The BPT explores early language development in a structured but natural situation. Young English chil­

dren are accustomed to interacting with adults through picture books. The objects, people and situations 

depicted in the puzzle have been picked out from familiar settings.

Attention control:

Reynell (1980) described the development of attention control in normal children. The ability to attend to 

a task matures with age so that by five to six years a child can absorb instructions while performing a 

task. Stage two is a stage of rigid, single channeled attention. Reynell opined that children at this stage 

enjoyed form boards and picture puzzles ‘ where the directions are implicit in the task, and success is 

self-evident’. The picture puzzle format of the BPT makes it easier than toys for the tester to control the 

focus of attention of preschool children.

Certain aspects of the test have come under some criticism. The depth of assessment of verbal compre­

hension is one . Evaluation of comprehension does not consider assimilation of the number of operative 

words in a sentence and ability to assimilate pictorial representations is entwined. Insufficient picture 

assimilation in a child might interfere with evaluating both comprehension and expression. As speech is 

used to judge a child’s comprehension of questions there maybe a problem in distinguishing true delay in 

the former.

Another criticism concerns the adequacy of the psychometric status. Psychometric and statistical de­

mands in test construction have greatly increased and become more refined in recent times. The Bus 

Puzzle Test was constructed based on the author’s many years of clinical experience. There was no Item 

Analysis. This would have aided item selection discarding those items that show a bias between urban 

and rural populations. Reliability tests which examine the internal consistency of a test were not carried
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out. The test retest and reliability coefficients were not calculated. These would have clarified the de­

pendability of the test for assessment of children. The Bus Puzzle Test was not validated with an existing 

standard test Children who failed were not followed up to discover what happened to their language - 
predictor validity.

It will be necessary to apply these newer scientific principles to the development of the Indian Test.

The Bus Puzzle Test was selected for its developmental spectrum, ease of administration, ap­
peal and technique of language elicitation as a basis on which a test for Indian children could be 
scientifically developed.

PHOTO H.l

THE BUS PUZZLE TEST
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II.2.1 EARLY COftNTTTVE DEVELOPMENT

Early cognitive development and its assessment is a vast field, so the review will be confined to the 

aspects of the two traditional foci, verbal (language) and non-verbal (performance or perceptual) devel­

opment relevant to the design of the new Indian test.

II.2.1.A VERBAL SKILLS

Language is not a single entity. Various component skills, social and conceptual knowledge underlie 

language. Real concerns and needs determine the way children use language. Definite patterns of growth 

and change characterise a child’s increasing mastery of language as they become more adept at using 

it to influence their environment.

EARLY LANGUAGE DEVELO PM ENT :

Cognitive basis-

Understanding of the way interactions between a child and the environment creates privileged opportu­

nities for language learning is increasing. A cognitive link exists between the stages of language develop­

ment and the linguistic environment provided by the child’s more linguistically competent caretakers 

(Harris 1990) .

Conceptual levels of understanding are necessary precursors to the emergence of spoken language, 

since language is, in effect, the linguistic realization of those conceptual distinctions already established 

at a non-verbal level. Bloom(1973) said that one motivation for children to speak is to communicate ideas 

to other people.

Piaget (1970) best described the kind of understanding present in young children by the time they begin 

to use language. He viewed the emergence of intelligent thought as a process of construction, in which 

the infant actively seeks to make sense of her surroundings and, more particularly, the relationship 

between it and her own actions. The child’s action on the material world provides a stimulus for concep­

tual development. By 18 months she also can establish mental goals and organize a linked sequence of 

actions designed to achieve a particular objective.

Perhaps the most significant achievement at this stage is a child’s ability to let one aspect of experience 

to stand for, or represent, another. This kind of representational ability is thought to be very important to 

language acquisition since the essence of early language is the child’s ability to use speech sounds to
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represent or refer to objects, actions and locations. This ability to use gestures and to engage in symbolic 

piay is considered a necessary precursor to the chiid's understanding of the way in which meanings are 

represented in words and sentences. As the sequences of pretend piay becomes more complex so does 

syntactic development and lexical repertoire. A child relates these conceptual categories estabiished 

during the sensorimotor stage to the semantic categories that are expressed in aduit speech (Edwards 

1973).

The meaning and content of eariy words and protowords encode the child's existing knowiedge of the 

world. It seems then that language development is built, at least in part, on cognitive development. That 

is, on the child’s knowledge about objects and entities and the relationship between them.

Sociolinguistic basis-

Many authors including Lock (1980) have emphasised the social context of all development. Language, 

recognised as a major tool of communication, depends on the sociai environment for its development.

Goldbart (1988) pointed out that the functional use of communication and ianguage was cruciai to its 

acquisition. Martiew (1983) noted that infants must express their basic needs to survive and that these 

were achieved initialiy through affective behaviour and later through language. A baby becomes an in­

creasingly active and directive partner in dynamic social interactions with aduits (Goldbart 1988). In the 

initial stages adults ‘richly interpret’ by imposing meaning on an infant’s actions. This graduaily reduces 

as the child’s communicating skilis become more sophisticated.

Besides establishing prerequisite cognitive and sociai skiils, a child must have access to several environ­

mental support systems (Bruner 1983). These support systems arise principaiiy from maintenance and 

elaboration of sociai routines and the special characteristics of adult speech addressed to infants and 

young chiidren. Sociai routines provide opportunity to jointly refer to objects and events that later become 

‘topics’ for further exchanges (Bruner 1975). In this way a child not only learns to talk with other peopie, 

but aiso to express her ideas. This form of communication presents a highly supportive context for the 

chiid to interpret adult speech and actively test her own hypothesis on how words can be used to help 

communication (Harris 1990). The action sequences of social routines provide a child with a basis for 

making some initial hypotheses about relation between syntax and meaning (McNamara 1972). Shared 

understanding about routines also helps the adult decipher the child’s utterances and enables the adult to 

maintain a constant check on the child’s verbalisations. Their assessment of the child’s comprehension 

allows them to tailor the demands they place upon linguistic communication (Bruner 1983).

Social interactions and piay routines create conditions within which chiidren become enthusiastic conver­

sational partners, and, in doing so, actively promote their own language development (Harris 1990, 

Goldbart 1988).
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Language is part of a larger social process broadly concerned with establishing interpersonal interaction. 

Symbols such as words and gestures are initially learned as a device to mediate this interaction. Mean­

ings of words get gradually apprehended as they continue to produce certain effects. Use of words and 

symbols require a child to represent mentally the relationship between a symbol (word or gesture), the 

meaning for which it stands and the intended effect on the other person. In learning to communicate a 

child is also learning to represent experience and, what is most important, learning to think (Mead G. 

1934; Vygotsky L. 1978).

ASPECTS O F EARLY LANGUAGE

Language comprises of language comprehension and language expression i.e. structure (Phonology, 

Grammar and Semantics), meaning (pragmatics), functional characteristics, i.e., language uses (Crys­

tal 1987). In non handicapped children, these aspects of language are coordinated to a considerable 

degree, so that changes in one are paralleled with changes in others (Sommers et al 1978).

This section deals with development of language comprehension, of syntax and concepts and meaning 

in early language.

A) DEVELOPMENT OF COMPREHENSION

Mittler (1972) pointed out that research studies have been more concerned with what children say than 

what they understand. The development of comprehension precedes production of language by quite a 

considerable period and is more difficult to investigate. He notes that understanding what another person 

says involves a ‘guessing strategy’ which combines linguistic cues, pre existing expectations and visual 

and situational prompts such as facial expression, eye contact, gestures and so forth. Children, particu­

larly, employ considerable assumptions.They understand single words in a sentence within a situational 

context rather than decoding long and syntactically complex sentences. This is particularly so in 18 to 24 

month olds. Reynell (1980) calls it the period of ‘situational understanding’ which appears several months 

before the development of symbolic understanding in the preverbal stage. The child, at this point, com­

prehends the whole situation more than each word in a sentence. These start with understanding of 

familiar phrases that have been learnt as a part of a regularly occurring sequence of events. Such 

phrases usually have a clear intonation pattern, and are used by a familiar person in a familiar situation. 

For example repetitive simple situations and sentences - ‘Say bye-bye’ or “dinner is ready.” Later compre­

hension of more complex situations occurs with increasing development of comprehension of language.

B) DEVELOPMENT OF SYNTAX

Ability to encode and decode meanings in a sound sequence suggests knowledge of the rules by which 

meanings are translated into sounds. Meaning is expressed by organising and structuring sound and
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concerns grammar. Acquisition of grammatical knowledge helps productivity. The speaker, with the help 

of the grammar of a language can produce and understand an infinite range of novel but grammatically 

correct and meaningful sentences.

Grammatical rules can be thought of as comprising three interrelated components or subsystems that 

operate at different levels (Harris 1990). These are phonemes - which are rules for generating strings 

of sounds that are permissible in a given language. This is the first level of grammatical description.

Recognisable words are organized string of sounds. Morphemes are based on rules for combining and 

modifying individual words. It is the intermediate level of analysis of grammar.

Finally, the third subsystem is concerned with the way in which words can be ordered in sequences to 

express more complex meanings. Descriptions at this level are concerned with the rules of syntax.

Syntactical rules in children: -

The first overt sign of grammatical structure, and therefore a knowledge of primitive syntactical rules, is 

the emergence of two-word utterances within a single intonational contour (Harris 1990). Primitive sen­

tence structures are not organized by the knowledge of grammar or lexical categories (Bowerman 1973, 

Braine 1976, Brown 1973). There is little justification for crediting such young children with knowledge of 

lexical categories such as ‘noun’ and ‘verb’ (Harris 1990, Bowerman 1973, Maratsos 1983).

Another aspect of grammar in children is pivot-open grammar. Rather than learning adult grammatical 

rules, children construct their own rules for producing ordered sequences of words. Pivot-open grammar 

theory suggests that three structurally based categories decide early two word combinations. Words 

were classified as belonging to one of the three categories. ‘Pivot words’ (Braine 1963) forms a small set 

and can occur only in combination with a word from the larger class of ‘open words’. Pivot words are 

further classified into those that can occur only in the first position in a two-word sentence and those that 

can occur only in the second position. Also the ‘open words’ could combine freely with both categories of 

pivot words and with one another.

Further studies (Bloom 1971) shows that many two-word utterances did not conform to the rules of 

pivot-open grammar and it seems that pivot-open grammar is unsuccessful in explaining fully the 

development of early utterances (Harris 1990).

Rules that govern structure in early language are separate from those of adult speech. These rules are 

closely bound to but are independent of semantic, conceptual and social development of a child. Environ­

mental information plays a significant role. The three subsystems of structure - phonology, morphology
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and syntax are closely linked and follow similar stages of development cross culturally but within the 

properties of a particular language and confines of a sociocultural milieu.

C) CONCEPTS AND MEANING IN  CHILDREN'S LANGUAGE

Semantic approaches to language description are based on the idea that, for young children, language 

structure is subordinate to the child’s efforts to talk (Bloom 1973). Language is used to convey meaning 

(Clark 1983). Children’s understanding of meaning and use of concepts is therefore of utmost signifi­

cance in language development. The social and physical context of their utterances greatly influence the 

inferred meaning.

The ability to categorize and group objects appears early - from nine months or so onwards. However, 

children’s meanings are different from those of adults. At first there may be underextensions so that for 

example, the word ‘dog’ may be used to refer to only a particular dog. A bit later, usually between 12 and 

30 months, overextensions become quite common. Thus ‘dog’ may be used to refer to all types of 

animals (Rescorla 1980). Overextensions tend to be based on the appearance or perceptual similarity of 

relevant objects (in terms of size, shape etc.) rather than function (Clark 1973; Bowerman 1978). The 

proportion of words overextended generally decreases as children’s vocabulary increases.

The phenomenon of overextension is strikingly similar in all languages, suggesting that overextension 

they may offer clues to the concepts that children use (Clark 1983). The ability to make similarity judg­

ments seems crucial for word usage and cognitive representations (Rutter 1987). It appears that children 

get meanings by working out what category each word picks out (the reference) and how adjacent word 

meanings contrast with each other (the sense). The complexity of children’s initial word uses suggests 

that the overextensions derive from their desire to talk (Braunwald 1978). Children are producing words 

to try to make themselves understood while talking about a much wider range of objects, situations and 

states than they have the vocabulary for.

Overlap and Mismatches are other ways in which children’s meanings depart from adult meanings. 

Overlaps involve simultaneous over- and under-extensions so that, for example, a child might use ‘dog’ 

for large dogs and calves but not for small dogs or cows (Clark 1983). Alternatively, words may be 

acquired first as part of particular routines or formuler expressions without the child realizing that the 

word has a more general usage. Mismatches are those instances when the child is using a word to refer 

to a totally different conceptual category compared to adult usage. Bowerman (1976) describes how her 

daughter began to use ‘hi’ as if it referred to something resting on or covering hands or feet. This idiosyn­

cratic use of ‘hi’ seems to have arisen from the occasion when Bowerman showed her daughter finger 

puppets that nodded and said, ‘Hi’. Ordinarily if children’s misuse of words is met with incomprehension 

on the adult’s part, the word is dropped from the repertoire.
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The semantic feature hypothesis was proposed to account for children’s acquisition of meaning (Clark 

1973). It assumed that meanings break down into combinations of units. Children start with partial mean­

ings to which they add elements until gradually the meaning matches that of adults - moving from the 

most general to the most specific characteristics. This suggestion seemed in keeping with the data on 

over-extensions. However, overextensions in comprehension are less than those in production. There­

fore evidence suggests that the acquisition of meaning must rely on conceptual and semantic features, 

on non-linguistic constructs, and on patterns of usage and experience with the objects/situations con­

cerned (Clark 1983).

Clark (1983) argued that in finding meanings children use two basic principles of lexical organization - 

contrast and conventionality. In other words, the meaning of words depends on contrasts with other 

paired words (e.g., children learn the meaning of ‘dog’ through contrasts with ‘cat’, ‘lamb’ etc.). The 

second principle is that in every language community, there are conventions regarding what words are 

most appropriate for referring to objects, events and relationships. Brown (1958) remarked that children 

learn words that are maximally useful, given the conventions of the speech community. Children’s knowl­

edge of meaning builds up through their testing of hypotheses about what words can be used for. Initially 

non-linguistic and later linguistic knowledge influences such hypotheses. The process, however, is es­

sentially social. Children look for new words to fill gaps in their communication systems and, also when 

they hear new words they must contrast with ones with which they are already familiar. This filling of 

lexical gaps leads to overextensions, to the use of general purpose words like ‘that’, and to the coinage of 

new words. Lexical contrast theories emphasize that conceptual categories and word meanings, al­

though linked, are not synonymous and that communication is very important in language acquisition.

Conversational skills: -

Children may not be explicit or clear in what they say. Skills in talking or conversing with other people is 

integral to language development. Conversation entails the ability to take turns, to know how to change 

the topic, to understand how to show misunderstandings and how to correct them (Ochs 1983). Conver­

sations are also based on a set of mutual understandings or assumptions regarding the form and content 

of speakers contributions ( Grice 1975).

McTear (1985) in a study of children’s conversation, categorised their various skills to grade their conver­

sational maturity. These were turn taking, initiations of conversation, responses to adult communication 

and use of linguistic devices for establishing and linking conversational topics. Ellipses, a type of linguis­

tic device, are some short-form answers to a question. For example, when in response to a question 

such as ‘What did you have for lunch?” the child replies, ‘Sausages’ rather than ‘I had sausages for lunch.’ 

The elliptical answer is more natural and sophisticated than the long form. Ellipses should be consid­

ered whilst scoring test responses particularly when lower scores are given to single word responses.
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Children’s conversational styles would reflect the sociocultural use of language, the nature and amount of 

conversation in the community and particularly the family. As Mittler and Serpell (1985) pointed out that 

children in some cultures seldom engage in prolonged, intensive dyadic play with an adult. Minturn and 

Hitchcock (1963) noted that adults spoke to children only occasionally in a village in India, and that too, 

only to reprimand.

IL2.1.B NON-VERBAL SKILLS

The nonverbal skills explored by a picture formboard are visuo-perceptual and spatial abilities. Their 

development is discussed below.

A) SPATIAL ABILITIES

Thurstone (1938) was first to report a space factor in his studies of mental abilities. Spatial ability is a 

special function of the right hemisphere and diverse systems like sensory abilities, memory or attention 

processes and motor behaviours are concerned with it.

Some features of spatial ability

Three characteristics are of particular relevance to formboard tasks. They are spatial orientation, spa­

tial visualisation and mental rotation.

Spatial orientation is the ability to appreciate spatial relations about the body of the observer. It is also 

the ability to remain unconfused by the changing orientation of a presented form (Kolb and Whishaw 

1990). They defined Spatial visualization, as the ability to imagine movements, transformations and 

other changes in visual objects and to manipulate or rotate two- and three-dimensional pictorially pre­

sented stimulus objects. Object location, object identification and determination of the relations between 

objects also form part of these spatial behaviours. Shephard et al (1971) introduced mental rotation to 

cognitive psychology. It is assessed by some sub tests of the Frostig Developmental Test for Visual 

Perception and include form constancy- the ability to recognise a shape no matter what context it is seen 

in, position in space - the ability to recognise differences in the position of objects or forms in space, and 

spatial relationship - the ability to recognise the relationship between two and more objects in space. 

Information from the standardisation of the test shows that the age span from three to six years is a time 

of both rapid and significant changes in these abilities (Frostig et al 1966).

Kail et al (1980) looked at mental rotation in children in the 3rd, 4th, 6th grades and college students. He 

concluded that this ability increases with age and with familiarity of the object or character being manipu­
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lated. Some explanations suggested by the authors are that younger children may rotate the entire 

stimulus, whereas older children rotate only part of it; older children rotate stimuli in a more analytical way 

and are not just simply quicker at processing than younger ones.

Spatial ability depends on information processing and is a good indicator of intelligence (Sternberg and 

Powell 1983). This makes it an useful skill to be evaluated in a multifaceted cognitive test.

Factors influencing spatial abilities : -

The effect of age on spatial behaviour has been shown adequately by Kail et al (1980) and Acredolo 

(1976). A familiar object is easier to manipulate and locate (Kail et al 1980, Kolb and Whishaw 1990). The 

innate intellectual nature of the ability was pointed out as early as 1938 by Thurstone. Newcombe (1982) 

interpreted the controversial evidence on effect of sex on spatial ability by suggesting that small sex 

differences are present in childhood and increase with age. The genetic component in spatial tests has 

been shown in several twin studies by Vandenberg (1975) and this seems largely independent from the 

genetic component in other ability test scores.

Interestingly performance on spatial tests is less correlated with social class differences than is perfor­

mance on vocabulary tests. The explanation may be that a spatial ability is more universal and can be 

adequately experienced even by lower social classes (Vandenberg 1975).

Cognitive representations of space are dependent on and change with experience (Kolb and Whishaw 

1990). Further, perception of spatial orientation in preschool children contribute to cognitive development 

(Belka and Williams 1979). These two factors may make development of spatial abilities an important 

contributing factor to early education.

B) VISUAL PERCEPTION:

Nonverbal tasks such as form boards and picture puzzles utilise visual perceptual skills that include 

visual discrimination, visual attention and visual memory.

Children show a rapid development in visual perceptual skills from three to six years (Williams 1983). 

Most aspects attain maturity by the age of eight to 12 years. Of all the various visual perceptual skills, 

picture perception is most significant to performance on a picture puzzle and will be discussed in some 

detail below.
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PICTURE PERCEPTION

Picture perception in children will play a significant role in test interpretations when the assessment tool 

uses an illustrated scene. Most tests employ pictures to generate language (Reynell 1969,1977, Dunn et 

al 1982, Bishop 1982). Competent picture perception in children is subsumed. As Mittler (1972) pointed 

out relevant psychological processes involved in picture assimilation influence test results and need to be 

considered. As various social groups have been shown to respond to pictures differently it was decided 

to review research on picture perception (Misra and Shukla 1984, Sinha 1977, Hudson 1967) .

Pictures represent real objects, scenes and events and emulate the visual and perceptual cues given by 

them. Like language, picture perception involves symbolic representation. Normally both skills develop 

alongside each other and may interact. Reynell (1980) described the development of symbolisation, 

which occurs after internalisation of the concept of an object, and implies understanding various levels of 

representation of objects. The perceptual clues gradually reduce and a child moves from recognition of 

real objects, to miniature objects, to understanding more arbitrary symbols such as a picture of the object 

and later its verbal label.

Pictures form an integral part of children’s world and are linked with recreation, testing material and 

education. Formal education, even in the Third World countries, uses pictures. The development of 

picture perception has only recently attracted research.

Research on picture perception was reviewed to answer some questions. Was experience or training 

needed to perceive pictures? At what age did children perceive pictures? Was picture perception differ­

ent in different cultures and socioeconomic groups? What aspects of development of picture perception 

needs consideration whilst designing a picture puzzle.

Need for training and inteiiigence in picture perception:

A crucial study conducted by Hochberg and Brooks (1962) contributed largely to the view that recognition 

of pictures did not require instruction or training. Hochberg and his wife raised their child with restricted 

exposure to any kind of pictures. Even labels from cans were removed. He was then tested in naming 

pictures at the age of two when he had a reasonable vocabulary. The child recognized and labeled almost 

all photographs and line drawings correctly.

Neither advanced age nor schooling is necessary for picture perception to be successful. Nor is a spe­

cially high level of intelligence (Kennedy 1974). O’Conner & Hermelin (1961) tested 72 subjects with a 

mean IQ of less than 50. The majority identified line drawings of objects.
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Zimmerman & Hochberg (1965) showed that monkeys are as sensitive to some aspects of pictures as 

humans. Hayes & Hayes (1953) showed that a chimpanzee tried to pick up drawn objects and put her ear 

close to a picture of a watch as though listening for ticking.

Pigeons may have accurate picture perception. Hernstein & Loveland (1964) trained pigeons to peck 

when they saw a photograph containing human beings and to refrain from pecking when confronted with 

a photograph not containing human beings. The trained pigeons responded correctly even if the human 

figures varied in terms of dress, size, age and being partly obscured by intervening objects like trees or 

cars.

Age at which children start to perceive pictures:_

De Loache et al (1979) have shown that five month old infants can recognise pictures of real objects 

even those varying in degrees of fidelity to the original. They are also able to transfer from one two- 

dimensional representation to another, less realistic one. Their 5-month old subjects could recognise line 

drawings and realistic photographs equally though preferred looking at the latter. Rose (1977) in her 

study of 6-month-olds noted that babies could detect change in dimensions and transfer information 

across dimensions.

Picture perception across cultures

Studies on perception are fraught with difficulties. Trying to decipher a response, particularly with the aid 

of a foreign language or no language, is bound to cause controversy. Research literature on picture 

perception across cultures is full of conflicting reports.

Initial studies of the Bantu and Bush Negro tribes reported that perception of pictures was difficult in 

culturally conditioned people (Hudson 1967, Herskovits 1948, Kidd 1904).

More controlled studies have shown that identification of depicted objects gave no problem to the naive 

observers. In contrast interpretation of scenes seems more culturally dependent. Nadel (1937)in a 

careful study, showed that Nigerian people, with very different kinds of cultures had very little difficulty 

with photographs. His Yosuba subjects enjoyed a culture that was rich in handmade pictures. The Nubes’ 

art was ‘imageless’ in the sense it was decorative and not depictive. Yet both peoples identified familiar 

animals in photographs.

Deregowski (1968b) in another study, found that Zambian subjects who misperceived pictures in the 

Hudson’s test by his criteria, perceived them on other tests. Page (1970) confirms Deregowski’s results. 

They concluded that the drawings used by Hudson are ambiguous. This was corroborated by Kennedy
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(1974) when he used the Hudson pictures to test students, informally, in his class at Harvard. He said,

.. Casual observations suggest training in a (picture) convention is not necessary for (picture) compre­

hension . .

Developmental aspects o f picture perception

a) Influence of the format of a picture:

Gibson (1971) and Bernheimer (1961 ) noted that subjects deal with the object or event depicted, not the 

particular slant or design of the picture. Hence realistic pictures are not more easy to perceive than line 

drawings.

Ryan and Schwartz (1956) investigated the effects of different media on the rapid pickup of pictorial 

information. The order of difficulty (easiest to hardest) was as follows (1) cartoons (2) photographs and 

shaded drawings (3) line drawings. For rapid pickup of information it seems that pictures capturing the 

least amount of information are the easiest.

Cartoon pictures over line drawings or realistic pictures seem more appropriate for use for the picture 

puzzle.

b) W hole-part relationships

Understanding parts of a picture in context of the whole scene would depend on development of whole- 

part relationships. Lowe (1973) notes that early in development children focused on the ‘whole’ and later 

‘parts’ that made up the ‘whole’. Visual perception changes from ‘diffuse perceptual organisation’ where 

the ‘whole’ is undifferentiated, to a level of refinement in which the ‘parts’ that comprise the ‘whole’ 

become better defined and are ultimately integrated into a precise or ‘articulated whole’ (Williams 1983). 

Part-whole integration matures to adult levels by nine years (Elkind et al 1964).

Nlessen et al (1935) reported that tribal children in French Guinea had difficulties in appreciation of part- 

whole relationships on the Mankin & Feature Profile Test.

Figure-Ground Perception:

Another aspect of whole-part perception has to do with the ability of a child to extract relevant or pertinent 

detail from contexts that contain irrelevant or distracting information (Williams 1983). Embedded figures 

have been used to assess this ability. Williams et al (1979) found that six- and eight-year-olds were more 

mature in discerning relevant figures from a distracting background than five-year-olds. Familiar items 

were more easily perceived than unfamiliar or abstract items like geometric shapes. A steady state of 

asymptote was reached by eight to 10 years of age.

Adults seem more able than children to deal with conflicts between pictorial information and the flat 

surface of the picture (Elkind 1970 ). Elkind showed, for example, a ‘car’ made of ‘vegetables’, the many 

items used to compose the main subject of a picture are at one and the same time a part of it and
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complete objects in their own right. Such pictures posed greater problems for youngersubjetcts. They 

had difficulty in identifying both, focusing in on one or the other, it seemed as though eithe the p^attern or 

its parts have to be handled separately or confusion arises. Elkind’s study highlighted a fa^scinating 

problem created by conflict between the elements of a picture and the totality depicted.

Ghent (1956) studied 4-13 years old on overlapping and embedded figures. The younger:hildrten exhib­

ited some difficulty in analyzing overlapping figures, no matter whether they were realistP or gjeometric 

but had greater difficulty In analyzing embedded figures. Children see only one contoui at a time and 

thus have difficulty distinguishing embedded figures. Ghent suggested that the improvdnent with age 

reflects the capacity to discern a border as belonging to more than one figure.

c) Completeness of a  picture:

A series of studies by Gollin (1960, 1961) showed that children need much more thoroiQh information 

before they correctly identify the object depicted. Gollin gradually erased segments of outine dr<awings of 

familiar objects until bare hints of the original shape were present. Children needed much mor^ outlines 

than adults to recognize the objects and the amount of outline necessary decreased gradually from 5- 

year olds to adults.

Mooney (1957) studied closure ability in children aged seven to 13 years. Strongly 111 high contrast 

photographs of heads and faces showing only salient shadows and highlights were usee as stimuli. He 

found an increasing ability with age to recognize and classify the faces by age and sex. Ihis reflects an 

improved ability to recognize higher order relations of shadows and highlights specifying objects.

After children note objects in a picture they can relocate them spontaneously in their next exposure to the 

picture (Hoffman 1971).

SUMM ARY STATEM ENT

It seems that pictures can provide accurate information. Children can identify some; picture^s without 

training in a convention and these skills mature spontaneously with age. It has been sihown thw infants 

as young as five to six months can visually differentiate three- dimensional stimuli from their representa­

tions, i.e., two dimensional ones.

Anecdote and systematic investigations show that people from a variety of cultures idemtify line drawings 

and photographs of objects similarly and even see comparable ambiguities in pictures. I Different cultures 

favour different interpretations of ambiguous drawings or comment in different ways on the significance 

of frozen postures.
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The hypothesis that picture perception requires training is less likely with evidence showing pigeons and 

monkeys perceiving pictures with no or minimum training.

The developmental aspects of picture perception need to be considered in designing a scene for 

a picture puzzle for children. Cartoon figures seem preferabie to reaiistic ones; overlapping of 

figures or partiaiiy visibie contours should be avoided; shadows and highlights in a picture 

couid confuse a young child; the scene should not be cluttered or too distracting. Development 

of whole-part relationships need consideration in assessments using pictures. However, with 

these aspects acknowiedged, it does seem appropriate to proceed with deveiopment of a picture 

based test for Indian children.
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II.2.2 IMPACT OF SOCIAL FACTORS ON DEVET.OPMENT

II.2.2A SOCIAL FACTORS AND LANGUAGE DEVELOPMENT

Several studies have shown that language development is strongly related to social class (Douglas 1964, 

Davie et al 1972, Bernstein 1975). In order to analyse the effect of social class on language, the genetic 

influence needs to be separated from that of environment (Puckering and Rutter 1987).

Wohlwill (1973) describes environment as a broad complex of forces operating in a child’s familial, social 

and cultural milieu. Environmental influences are multifaceted and the need to identify the specific as­

pects that influence development was highlighted by Misra and Tiwari (1990). The relationship between 

language, cognition and environment is complex. Environment affects language and cognition separately 

(Puckering and Rutter 1987). Further more, cognition is also directly influenced by language develop­

ment (Reynell 1978). The structure of language and the way it is used is also influenced by social 

environment (Goldbart 1988, Shatz 1983, Maratsos 1983, Halliday 1973).

Various social and psychological influences need to be considered while testing language. Understand­

ing the range of skills possessed and valued by different social groups is important while assessing their 

language (Edwards 1989, Blank 1982).

ENVIRO NM ENTAL D E FIC IT :

Most young Indian children, particularly from the disadvantaged social group have limited language 

experience. Children who have very restricted language learning experiences will be vulnerable to lan­

guage delay (Harris 1990 and Farran 1982). The most likely disability resulting from social deprivation in 

young children is language delay (Tough 1977). A child she said, needed someone to talk to her, to listen 

to her, and to elaborate her verbal attempts. In the absence of sensory deficit and abnormal intelligence, 

a healthy child who lacks these opportunities may have limited expression and understanding which are 

below average. In contrast, Houston (1970) rejects the theory of deficient language in disadvantaged 

children and believes that environment has some formative influence upon the way a language develops 

to suit the immediate needs of their speakers.

Bernstein observed differences between working class and middle class children’s use of language and 

termed them ‘restricted’ and ‘elaborated’ codes (1958, 1960, 1962a, 1962b). An elaborated code is one 

in which the meaning of the communication is clear and specific foreknowledge of the surroundings and 

circumstances of the conversation is not necessary. Restricted language comprised of short, simple, 

often unfinished sentences with poor syntax, simple and repetitive use of conjunctions, rigid and limited
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use of adjectives and adverbs and statements as implicit questions (Bernstein 1959). He suggested that 

these characteristics reflect difficulty in delaying immediate gratification, of planning for the future and of 

‘more’ volatile expressive behaviour in lower class children.

Many language researchers pointed out that these codes refer to styles of language usage and not to 

language capacities (Halliday 1973, Bernstein 1972). Robinson (1965) stressed that working class chil­

dren can and do use elaborated codes when it is made explicit to them that a formal explanation is 

needed but they use it less than middle class children especially in the school setting. Similarly, Tizard et 

al (1983) showed that working-class nursery school girls used little complex language - comparisons, 

explanations, reminiscences and plans - in conversation with teachers despite their use at home. This 

home school difference in language use was less evident in children from more privileged backgrounds. 

Nevertheless, the same data showed that less complex language was used at home to address working- 

class children than middle-class children and that there was a significant difference in language usage 

between lower and middle class children at school.

Other authors have emphasised other cognitive factors that contribute to language delay in deprived 

populations. A report of a Canadian preschool intervention programme (Wright 1980, 1983 ) found that 

disadvantaged children were deficient in symbolic processing. They concluded that the children received 

insufficient cognitive stimulation from parents, whose own cognitive abilities may have been underdevel­

oped. Snow (1982), felt that the problem was knowledge deficiency more than a linguistic one which lead 

to reduced vocabularies. Tough (1982) noted that advantaged children used language for more complex 

activities that resulted in more elaborate speech. Wider experiences and knowledge enhanced language. 

Gullo (1981 ) said that poor children’s language was linked to the concrete present and was less used for 

abstract reasoning. Tough (1977) reported that advantaged children used language for analysis, reflec­

tion, and other higher order thinking. She further noted that these children had a richer imaginative play 

that involved renaming represented objects and events.

It seems that children from socially disadvantaged background have substantial language differences 

that may reflect use of language or other cognitive skills.

SPEC IF IC  ENVIRO NM ENTAL FACTORS IN FLU E N C IN G  LANGUAGE

Environment is not monolithic and a variety of psychosocial factors influence language and development 

to different degrees. The works of Majoriebanks (1979) and Caldwell and Bradley (1978) have shown that 

environmental influences are specific and require separate analysis.
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HOME ENVIRONMENT

Several studies have been done on home environment and its effect on language and cognitive ability 

(Eiardo & Bradiey 1981, Jones 1972, Bradley & Caldwell 1984, Rutter 1985).

Jones (1972 ) examined variabies of the home environment in two groups of boys aged 10 to 12 years, 

matched for general intelligence but discrepant with verbal ability. High verbal boys tended to come from 

homes where parents had the following attributes. A higher ‘mothers’ interaction index’, which in­

cluded an ‘avoidance index’ measuring the mother’s disposition to answer or avoid answering difficuit 

questions from the child, and a ‘chatter index’ measuring the mother’s disposition to continue a verbal 

interaction initiated by the child; the mother’s view on the use of toys was also included. A high interaction 

index indicates a disposition to encourage the child to interact with his home environment on a verbal 

cognitive level (Brandis & Henderson 1970). Higher academic and vocational aspirations for their chil­

dren. They provided more opportunities for use and deveiopment of language e.g. meal time conversa­

tion, news papers, word games. There was a conscious awareness in the home of the value of verbal 

facility in the future. Higher occupational status. The opportunity for the use and development of lan­

guage was the best predictor of verbal ability. It accounted for 51 per cent of the variance.

Daiiy inter actions with children, appropriate play materials and maternal responsiveness were key fea­

tures in ianguage development. This is seen across socioeconomic strata suggesting that the mother 

child relationship be a more powerfui factor than social class in relation to language delay (Bradley & 

Caldwell 1984, Murlidharan 1990, Pushpa 1990, Bevli 1990, Gottfried et al 1984).

A mother’s vocal responsiveness to the infant’s vocalisations and her imitations of them, are important 

factors in linguistic development which varied in mothers from social classes ( Brown 1980, Snow et al 

1976, Tough 1977).

Active sociai interaction promote ianguage development even more than corrective remodeling of a 

child’s grammatical errors (Nelson et al 1973, Murlidharan 1990).

Maratsos (1983) surmised that children were active and creative language learners and did not require 

training or practice. Environment acts by providing a broad language or communication model from 

which a child intuitively draws generalisations.

BIRTH ORDER AND FAMILY SIZE

Many studies show the slight advantage first born and only children have in intellectual ability and school 

achievement (Rutter and Madge 1976). Douglas et al (1968) found this advantage more conspicuously in
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boys, and with respect to verbal intelligence. Davie et al (1972) also noted it in reading attainment. The 

greater interaction of parents with their firstborn child results in the slight difference noticed between first 

and later born children.

Bradley and Caldwell (1984) reported the highest scores on Home Observation for the Measurement of 

the Environment (HOME) for only children. Birth order and overcrowding were major influencing factors 

in a child’s environment.

Language development is enhanced by early contact with mature language users more than, as Wachs 

and Gruen (1982) put it, ‘ . . .  with undifferentiated noisiness of a large family or other small children... ‘

PARENTAL EDUCATION

Education influence the ability of parents to get jobs and hence family income. Maternal education is very 

important to child rearing. Awareness of both health and education in children seems to increase with 

maternal education.

Many Indian studies have shown children’s scholastic achievement and performance on cognitive tasks 

relate significantly to maternal education (Murlidharan 1990, Bevli 1990, Pushpa 1990). The correlation 

was higher in younger children.

Tough (1977) in her longitudinal study of language development in three to 7.5 year olds found that the 

educational status of parent contributed significantly to the complexity of the children’s linguistic struc­

tures. Educated mothers were more democratic in their interactions with children, used negotiating strat­

egies to influence children’s behaviour and read more story books to them (Tough 1982, Teale 1992). The 

language they used with children was more diverse in structure and content. Uneducated mothers, on 

the other hand were more autocratic and used categorical statements when talking to their children.

Different factors operate within a social milieu to enhance growth of language in young children. However 

they provide a mere springboard to reinforce language learning which as Houston (1970) said is innate.

A common tool is required for an evaluation test to compare varying range of populations. 

Therefore test design must consider the effect of disadvantage on a child’s performance.
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STUDIES OF SOCIAL CLASS AND DEVELOPMENT IN YOUNG INDIAN 

CHILDREN

LANGUAGE DEVELOPMENT AND SOCIAL CLASS:

I) BEVLI’S STUDY (1978):

The longest study of the development of young children in India in the different socioeconomic groups 

was carried out as part of the National Council of Education and Research and Training (N.C.E.R.T) by 

Bevli et al (1978). The study was carried out at seven centres in India Calcutta, Bombay, Delhi, Madras, 

Ahmedabad, Hyderabad and Allahabad.

The sample consisted of urban, rural and industrial (workers) population. It was confined to five age 

groups-2,6 to 2,11; 3 to 3,6; 3,7 to 3,11 ; 4 to 4,6; 4,7 to 5; which were equally distributed with respect 

to age and sex. The total sample examined consisted of 6997 children. At each age, for each population 

subgroup, at each centre there were approximately 30 boys and 30 girls.

Test - Early language was assessed in children between 2,6 and 5 years of age using a culturally 

modified Gesell Scale (Gesell 1954). The original materials were used except picture cards and picture 

book subscales which were culturally modified.

Results and Conclusions

The language development of rural children was delayed by 12 to 18 months in comparison to urban 

children. Industrial children were more advanced than the rural but were still behind the urban.

Some subsections that are shown below displayed the differences in test results clearly.

Section 4; Naming and identification of pictures of object

Pictures Urban industriai Rurai Maximum variation

Rose 2.5 yrs 2.5 yrs 4.0 yrs. 18 months

Book 3.0 yrs 4.5 yrs 4.5 yrs 18 months

Clock 2.5 yrs. 2.5 yrs. 4.0 yrs. 18 months

Needle NR NR NR NR

Cow 2.5 yrs. 2.5 yrs. 3.0 yrs. 6 months

NR = No Response

The minimum variation was seen with the object most familiar for all subgroups, the picture of the cow.
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Section 3: Naming and use of real objects

Object Urban Industrial Rural Maximum variation

Paper 2.5 yrs 3.0 yrs. 3.5 yrs. 12 months

Key 2.5 yrs 3.0 yrs. 3.0 yrs. 18 months

Knife 2.5 yrs. 3.0 yrs. 3.5 yrs. 18 months

Bag 2.5 yrs. 3.0 yrs. 3.5 yrs. 18 months

Section 7 : What Is your name? demographic details given by age and social status:

Urban Industrial Rural

Name 2.5 yrs. 2.5 yrs. 2.5 yrs.

+ Sex 2.5 yrs. 2.5 yrs. 3.0 yrs.

-f- Father’s

name 3.5 yrs. 3.5 yrs. 4.0 yrs.

4- Address 4.0 yrs. 5.0 yrs. -

+ Age 5.0 yrs. - -

*  R ura l c h ild ren  w e re  u n ab le  to  g ive  th e ir  a d d re s s . N e ith e r  rural nor industria l ch ild ren  kn o w  th e ir  a g e  a t le a s t until 5  yrs.

It Is pertinent to note here that most rural and slum homes do not have a postal address nor receive 

letters routinely.

Section 5: Action Item

One section Involved answering ‘who’ or ‘ what’ framework questions for example ‘who sleeps’, ‘who 

speaks’, ‘who bites’, ‘what grows’, and ‘what blooms’. Urban children could answer 8 out of 10 questions 

by 2,6 years. At this age rural children could answer one question. In all groups verbs describing Imme­

diate experience like sleep, speak, walk came earliest. These were followed by bark, fly, swim and then 

grows and blooms. The rural children never achieved the more abstract higher order Ideas such as 

growing and blooming.

Urban children spoke clearly and coherently, without unnecessary pauses using complete sentences at 

2.5 years as compared to rural children who were coherent only at 3 years. The rural children stopped 

taking unnecessary pauses at 3.5 years and started to use complete sentences at 4 years.

Urban children comprehended most of the prepositions by 3.5 years, on. In, under appeared earlier at 2.5
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years., behind and in front at 3 years, and besides at 3.5 years. Rural children comprehended all prepo­

sitions by 4 years, except besides which was not seen in the age group studied.

Generally the subpopulation trends were similar in all the centres though less marked in areas like 

Calcutta where greater emphasis on education is reflected in child rearing practices.

n  PANKAJAM G (1990)

Pankajam studied the impact of preschool education on language development of children. The sample 

consisted of 411 children from 2,6 to 5 years in Madurai District of South India. 255 children were drawn 

from the rural sector and 256 from the urban sector.

The children were observed in three different situations:

(1) While playing with a peer group

(2) In the company of adults at home and

(3) In response to a set of pictures and toys. A set of 45 photographs and pictures and 25 toys were 

prepared based on ‘Illinois Test of Psycholinguistic Abilities, ‘ Vakia Bath,’ and “Chitra Vakia Jodna” 

(N.C.E.R.T). These included common animals, insects, birds, vegetables, flowers, vehicles, play equip­

ment, household appliances, writing material, pictures of a shopping centre, railway station, doctor and

patient and common activities found at home and school.

The responses were recorded on tape and various aspects of language were analysed.

Results and analysis

The language abilities of children from urban areas were significantly (< 0.05) higher than of children 

from the rural sector. In the latter sector children attending preschools scored better than those not doing 

so. The difference was significant in all age groups. Mean scores for total number of nouns and verbs 

used were significantly (0.05) higher in urban as compared to rural children. Children from the urban 

areas were more egocentric in their speech than rural children. Urban children used more complete- 

sentences than rural children. They also had a larger vocabulary.

m  OTHER INDIAN STUDIES

* Srinivasan R (1969) showed that secondary school children from middle class families had a signifi­

cantly better language ability than those from lower social groups.
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* Tamjane (1965) showed that children from better families, even if they do not attend preschools, could 

speak better than children from “non - enabling” homes.

SP EC IF IC  ENVIRONM ENTAL FACTORS AND EARLY C O G N ITIV E  D EVELO PM EN T

Many Indian studies have looked at different social factors affecting performance on cognitive tests and 

scholastic achievement. Four studies are reviewed - Murlidharan 1990, Bevli (1990), Misra and Tiwari 

(1990), Pushpa (1990).

* Murlidharan investigated relevant environmental factors that may affect scholastic achievement, in 

664 children aged 5,6 to 11 years. Higher mother-child interaction influenced the younger children 

positively while high maternal aspirations and a positive attitude toward play related significantly (p<0.05) 

with better school performance in all age groups. Children doing well at school, possessed better play 

facilities, toys, space and encouraging adults at home. Reading-scores were higher in children of all ages 

whose homes provided greater opportunity for language development, like availability of books, newspa­

pers and more social outings.

* Pushpa examined the relation of cognitive styles measured by the Children’s Embedded Figures Test 

(CEFT) to specific factors in social deprivation in 265 primary school children. Physical characteristics 

like type of house, food, clothing, and physical environment correlated significantly with cognitive perfor­

mance on the CEFT. Again mother-child interaction and higher parental education played a significant 

positive role in judging cognitive styles.

* Interestingly, both Pushpa and Murlidharan reported that type of school and school experiences did not 

influence children’s performance. This was contrary to findings of Bevli and Misra et al who found children 

in superior schools did better in most types of cognitive tasks.

Though none of the studies looked at early language development, clearly children from 5 years to 11 

years performed better on cognitive tasks and in school when exposed to a more stimulating and caring 

home environment. This was also true in rural and poor urban children. Economic status with its influ­

ence on physical environment, health and food was significant to children’s level of performance on 

cognitive tasks.
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II.2.2B NON-VERBAL SKILLS AND SOCIAL DISADVANTAGE

1) PICTURE PERCEPTION AND SOCIAL CLASS:

There are few and conflicting reports on social class and picture perception.

Deregowski (1968a) in remote rural Zambia, among people with little graphic art, asked adults and 

children to match an array of 3-dimensional toy animals to their photographs. Adults showed some 

difficulty with unfamiliar animals. Children had no difficulty and all groups identified photographs of famil­

iar animals.

Elkind (1970) studied the abilities of preschool and school entrants from economically poor homes in the 

United States to see if the rarity of pictures in the home adversely affected the children’s ability. The poor 

rural Siouk children were initially reluctant to perform but then did as well as children from homes rich in 

pictures. This observation was also seen in American black children from poor urban homes.

Misra and Shukla (1984) found that deprived Indian children had some difficulty in identifying pictures. 

Four hundred children from the ages of 4 to 8 years from high deprived and low deprived socioeconomic 

groups were studied on pictorial recognition tasks. The children were first exposed to a coloured scene 

following which the same scene with 4 elements missing was shown. The children were asked to remem­

ber the missing objects. The tasks, thus, involved memory besides picture recognition. The more de­

prived children performed worse at all ages.

2) SPATIAL A B ILITY AND SOCIAL CLASS

Vandernberg (1975) noted that social class differences did not correlate well with performance on spatial 

tests.

3) COGNITIVE DEVELOPMENT AND SOCIAL CLASS:

Bevli (1990) studied cognitive performance on Piagetian type conservation tasks in children and related 

social variables to the level of performance. Cognitive scores in the 5,6 to 7,6 year-olds related with 

facilities for play and language development provided at home. Mother-child interaction was significant 

(p<0.05) to cognitive performance, but only in the younger age groups. Socioeconomic status and mater­

nal education significantly (p<0.05) correlated with all children’s proficiency in school and Piagetian 

tasks.
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Misra and Tiwari (1990) assessed cognitive development in three hundred 8- to 10-year old rural and 

urban children. They used Ravens Progressive Matrices (RPM), Draw-A-Man Test (DAT), Bender-Ge- 

stalt Test (BGT), and Story Pictorial Embedded Figure Test (EFT). The environmental variables were 

measured with a scale dealing with 40 proximal, objective and perceived factors. The urban children did 

better than the rural on all except on the visuomotor test - BGT. Physical factors like sound health, 

economic sufficiency and physical environment were significant (<0.05). A stimulating home environ­

ment with higher verbal interaction showed a positive correlation with most of the cognitive tasks.

SUMMARY:

Social class and their associated environmental variables influence acquisition of early verbal rather 

than non-verbal skills in children. This influence assumes great importance in the design of the new 

Indian test. Separate norms may also be required if the test is to be suitable for children from the various 

very disparate social classes in India.
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n.2.3 THE IMPACT OF MULTTT JNGUAL BACKGROUND ON 

LANGUAGE DEVELOPMENT

India has more than 300 languages and dialects with most Indians speaking at least three (Table II.I & 

11.2 - p. 213 - 214). There are 1652 mother tongues, 67 educational languages and 10 major writing 

systems. No state in India has fewer than 12 mother tongues and range from 12 to 410 (Shrivastav 

1984). In the Kota district, where the new test will be developed Hadoti and Hindi are the most widely 

spoken. Hindi forms the most important contact language. Due to the cosmopolitan nature of this indus­

trial area many other Indian languages are also spoken.

Eighty nine mother tongues are spoken in Rajasthan (Table 11.2 p. 214). Though the exact proportion of 

young children exposed to more than one language is not available it can be reasonably assumed to be 

quite high. Rural children would be least exposed to two languages as they live in stable unilingual 

environment of Hadoti. Urban children, besides their own mother tongue (MT), are exposed to MTs of 

their neighbours, the contact language and the medium of instruction at preschool.

Bilingual children show vocabulary deficit which differs from that due to low IQ (Ben-Zeev 1984, de 

Villiers 1979). Reduced experience of hearing a particular word in their environment is one reason. 

Interlingual interference is another. A delay in acquisition of morphology and then syntax has also been 

observed in the bilingual child (Kessler 1984).

EARLY BILINGUAL DEVELOPMENT :

Young bilinguals in the first stage of language acquisition do not possess separate sets of norms for each 

language and their languages develop together as single-language system. In the second stage differ­

entiation into two distinct systems occurs at around 2,6 years of age (Kessler 1984). More recent studies 

have shown that bilingual children develop differentiated language systems from the beginning and can 

use their language in contextually sensitive ways (Genesee 1989).

Mixing :

Nearly all studies on bilingual development report that bilingual children mix elements from their two 

languages. These elements include phonological, lexical, phrasal, morphological, syntactic, semantic 

and pragmatic.

Phonological mixing as loan blends has been reported by Murrell (1966) and Oksaar (1971). Loan blends 

are words made up of phonemic segments from two languages, e.g.., pfeifting (whistling) said by a 

German - English bilingual child. Examples of phonological mixing in Indian languages are - Hindi-En-
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glish ‘Khau ing’ which means ‘eating’ and in Gujrati- Hindi ‘Mang ta’ which means ‘want’.

By far the most frequent type of mixing to be reported involves whole lexical items, both content and 

function words (Swain & Wesche 1975, Leopold 1978, Vihman 1982, 1985 ).The most frequently mixed 

are content words especially nouns. The others were adverbs, articles, pronouns, prepositions and con­

junctions in descending order of frequency. (Redlinger & Park 1980).

Mixing at the level of the phrase has also been found (Redlinger & Park 1980). Here, there are no lexical 

redundancies or syntactic errors and the structural consistency of the utterances is maintained. Thus 

there was no linguistic confusion, e.g., I ask him QUE YO YOU A CASA that I go home (Spanish 

English). A Hindi-English example would be, ‘MAINE USKO BOLA, why are you afraid ?’

Swain & Wesche (1975) have reported examples of syntactic mixing or structural interactions, e.g., in 

French, colour adjectives follow the noun ‘Une maison rose’ : in English ‘A house pink’; Subject-object- 

verb is the correct syntactic structure in Hindi and ‘ Mein English bolta hoon’: in English ‘I English speak.’

Semantic mixing has also been reported by Swain & Wesche e.g., ‘You want to open the lights?’ In 

French the word ‘open’ is used for turning on lights; ‘You want to drink a cigarette?’ in Hindi ‘drinking’ is 

used for smoking.

Rates of mixing vary considerably. They are reported in early stages of bilingual development and dimin­

ish with age (Fantini 1978, Redlinger & Park 1980, Vihman 1982). Redlinger & Park found 20 to 30% 

mixing in the initial stage, 12% to 20% later which reduced to 2% to 6% with acquisition of both lan­

guages.

Linguistic differentiation follows the period of language mixing. This seems to occur during the third year 

of life (Murrell 1966, Vihman 1982). At this stage the child seems to have overcome the linguistic 

confusion characteristic of the earlier stage. Some believe that at this point the child is now developing 

two ( or more ) separate representations of her language systems. From this stage onwards the child 

begins to switch systematically between languages as a function of the participants, the setting, the 

function of the message and to a lesser extent the topic of conversation ( Genesee 1989).

A gradual process of language differentiation and divergence from common to separate storage systems 

is thought to occur (Swain 1977). Three stages were defined by Volterra & Taeschner (1978) - Stage (1 ) 

- Initial unification of both lexical and syntactic subsystems; Stage (2) - differentiation of the lexicon but 

continued unification of syntax; Stage (3) - finally differentiation of both the lexicon and syntax.

Cross linguistic studies and the search for languages universels have demonstrated many common 

properties of languages (Slobin 1982, Slobin & Bowerman 1986). They provide an insight into children’s
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strategies for organising language(s) which could prove to be useful ‘anchors’ in assessment and therapy 

for children trying to cope with several communication systems. For instance, all children during the 

second year of life prefer consonant vowel (CV) and occasional vowel - consonant (VC) sequences at 

the phonological level (Ingram 1976).

At the syntactic level, at the earliest stage of development, children of different backgrounds seem to 

work on the expression of subject - verb - object (SVO) relationships, in the combination subject verb 

(SV), verb object (VO) and, less commonly, subject - object (SO) (Bowerman 1973).

As a child’s linguistic forms are a reflection of his perception of relationships and an expression of under­

lying concepts, it is perhaps not surprising that there are similarities across languages. Nevertheless, the 

linguistic device to mark a particular notion maybe more complex in one language than another and this 

may affect the order of its acquisition (Mikes and Vlahovic 1966, Raghavendra & Leonard 1989).

Thus, both likenesses and the specific differences between ianguages must be considered in 

the assessment of eariy ianguage of children exposed to more than one.
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II.2.4 THF. TNFT JTENCE OF SOCIAL FACTORS ON THE TEST

SITUATION

Social factors need to be considered in the design of a test that includes children from every sector of the 

population. Moore (1982) pointed out that children from different socio-economic groups varied in their 

learning experiences, behavioural styles, language usage and achievement orientation because of the 

socialisation provided by their group. Test content and procedures need to fit these differences to be 

meaningful.

Shuy and Staton (1982) noted that the context in which oral language was elicited influenced a child’s 

ability, desire and strategy of talking. The context was complex and encompassed many aspects like the 

event itself (the tester-child interaction), the conversational structure and topic and individual participants 

involved. The particular language used in the test situation could also play a crucial role in a multilingual 

society.

Most tests of oral language require children to produce utterances that are not self-initiated and nonfunc­

tional and therefore not wholly reflecting a child’s potential. Moreover, the variability in language perfor­

mance and the communicative value of language is also not always considered. The focus is normally on 

linguistic competence such as grammar and articulation.

Massey et al (1982) noted that tests made many implicit assumptions, for example, test items had the 

same meaning for all children. Yet Donaldson (1978) reported that intelligent children varied in their 

interpretation of the same question. Consequently, outcomes on fixed answer tests may be faulty.

Most test measurements assume that all children are equally motivated to do well and will behave 

similarly in a test situation. Moore (1982) investigated test-taking behaviour in transracially adopted 

African American children and compared them to those adopted by black families of equivalent socioeco­

nomic status. The transracially adopted children were more confident and focused in the test situation. 

They used language to help their performance by using it to generate and test hypotheses, to alleviate 

tension and to positively interact with the tester. Moore attributed these results to the transracially adopted 

children’s socialisation of problem-solving skills. The white mothers encouraged their children verbally to 

explore various hypotheses and praised their attempts on task performance. On the other hand black 

adoptive mothers expressed more disapproval and did not applaud their children’s efforts.

Other factors that may contribute to lower test scores in disadvantaged children include a willingness to 

settle for lower levels of success, fearfulness of being tested and wariness of the adult tester (Zigler et al 

1973).

Clearly, deprived children are at a disadvantage in a testing situation. Social circumstances influence 

children’s responses and need to be considered in test design. For populations with vastly disparate 

socioeconomic groups there will be a need to establish separate norms.
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II.2.5 THE TNFT.TJENCE ON MIJT.TILINGUAL BACKGROUND

ON THE TEST SITUATION

The problems associated with testing bilingual children concern the child, the assessor the test selected 

and the language used.

A. The Child

The difficulties encountered reflect the characteristics of early bilingual development.‘Mixing’ or ‘interfer­

ence’ poses a big problem. Mixing is a rule and not the exception in early bilingual development. That is 

not to say that any amount of interference is acceptable; Without norms for bilingual development one 

can only speculate about the quality and quantity permissible at each developmental stage. However, if 

one recognises it as a characteristic of the norm, then mixing, like other aspects of language behaviour, 

becomes a potential means of measuring delayed development. The phenomenon of lexical borrowing is 

not such a problem as say phonological or syntactic mixing.

Children often use nouns from their first language. Structurally many Indian languages resemble each 

other so syntactic mixing is not very evident. It is seen occasionally with English and Hindi.

In sequential bilingual children a certain amount of ‘mixing’ is natural but dependence on the first lan­

guage structures may become more prevalent in children with basic problems of language differentiation 

and formulation. Bearing in mind that sequential bilinguals tend to show patterns typical of younger 

monolingual children, it can be hard to decide whether a response is an immature form or an example of 

mixing.

One peculiarity of bilingual speech is code alteration that involves the use of successive stretches of two 

languages often giving the impression that the speaker lacks control of the structural system of the 

languages. Code alteration or switching is common in bilinguals and obeys strict structural rules beyond 

the grammatical rules of each of the component languages (Dulay, Hernandez-Chavez and Burt 1978). 

These rules ensure alteration of codes at specific, definable syntactic junctures, each unilingual section 

retaining an internal consistency characteristic of monolingual grammar and phonology (Lindholm & 

Padilla 1978, Pfaff 1979). There is necessity for establishing ages at which different types of bilinguals 

achieve well differentiated code alteration/switching.

Bilingual children are especially sensitive to their interlocutor. Initially, they tend to rigidly use the lan­

guage they associate with the speaker although she expresses a willingness to use the other language 

(Fantini 1978, Volterra & Taeschner 1978).
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B. The Test

In bilingual areas, variations in type and degree of exposure to target languages make it difficult to obtain 
meaningful norms in the traditional sense. Thus there is a paucity of standardised tests for bilinguals 
(Miller 1984).

Most often evaluation is done from a monolingual standpoint. Special characteristics like ‘mixing’ and 
‘code switching’ are not considered in most tests. Relying on monolingual tests is unlikely to produce a 

realistic profile that is useful (Miller 1978). Miller advocates study of a child’s sociolinguistic background 
to select the language that can be used for testing. The test is then administered in that language. If the 
subject fails to respond, the item is repeated in the other language, by that gaining some impression of 
‘collective competence’. Of course, it must be ensured that the response given to the repeated item is 

equivalent to that expected for the original term. This can be difficult as structural or semantic equiva­
lence between languages need not be synonymous with equivalent order of acquisition of those struc­
tures or meanings. For instance, a word in one language may develop later than its semantic equivalent 
in the other language, depending on the relative importance of that word in the culture of each linguistic 
group. Whether one is assessing the two languages separately or together, this lack of correspondence 
affects the suitability of items that are merely translations from techniques devised in other languages. 
Direct translation also fails to take account of the fact that some ideas common in language ‘A’ may be 
unfamiliar to the culture of language ‘B’.

C. The Assessor :

Interpretation and analysis of the responses of bilingual children place considerable demand on time and 
skill of the assessor. This is further complicated in a multilingual society where the assessor may need to 
have a working knowledge of more than two languages.

A single assessor may not have the expertise required to analyse the separate languages and the 
various ways in which they interact. Creation of a community based assessment team may provide a 
solution. The members, between them, can provide detailed information about the structure and develop­
ment of the languages occurring simultaneously in that area.

Even if provided with details of the language, the assessor is faced with the problem of pronouncing test 

items in a language foreign to him. Also, decisions have to be made on the acceptability of the responses 
that are neither completely right nor wrong. Many assessors resort to using interpreters but it is not easy 

to obtain objective individuals who also have some working knowledge of development.

There is the question of the attitude of an assessor towards children speaking a local dialect or another 
language. If the child’s proficiency in the local dominant language is not equal to his peers, she is likely to 

give a poor impression of verbal ability. This attitude may also extend to children of deprived communi­

ties.
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n.2.6 INFLUENCE OF OTHER FACTORS ON THE TEST 

SITUATION

BEHAVIOURAL ISSUES

To capture the attention of young children and elicit a response requires insight into some of their devel­

oping social skills. These include development of attention control, listening ability and communication. 

Boykin (1977) noted that the role the situational-interactional factors in the test session have not received 

adequate scrutiny.

Test design needs to consider factors that may introduce fluctuations and by that reduce test reliability. 

The number of test items, the level of item difficulty and the testing procedure needs to be appropriate for 

the subjects.

ATTENTION CONTROL :

Attention control is crucial to all forms of learning. Many children presenting with early language delay 

have been found to have immature attention control (Cooper et al 1978). It also concerns method of test 

administration. Reynell (1977) described six developmental stages of attention control in normal children 

between the ages of zero to six years.

First stage:

Fleeting attention marks the first year of life. A child’s attention is momentarily held by the dominant 

stimulus in the environment. Extreme distractibility is normal. A car horn outside, the examiner picking up 

a pencil or turning over a paper is enough to divert the child’s attention from a task. Older children with 

developmental problems may be at this stage of attention control, which is then abnormal.

Second stage

During the second year a child can concentrate on a concrete task of her own choice. She does so by 

cutting out other stimuli. Children at this stage reject any attempts to intervene by an adult and if the 

reasons for this single-minded focus on tasks are not understood, the child may be labeled as ‘obstinate’ 

and uncooperative. At this stage form boards and picture puzzles are good test tools because the direc­

tions are implicit in the task, and success is self-evident. Bribes such as the promise of a sweet are not 

successful means of gaining cooperation because the examiner has focussed attention on a sweet and 

the child is likely to become fixated on it.
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Third stage:

Normally seen at three years of age, attention is still single channeled though a little more flexible. The 

child has to focus entirely on either the task or the examiner. The attention focus is more pliable and can, 

with adult help, shift from task to directions and back to the task again. It is the examiner who controls the 

child’s attention focus and must ensure that the child looks at his face while listening to each instructions.

Fourth stage:

Attention during the fourth year is still single channeled, but the transfer from task to examiner and back 

again is more under her own control. The examiner’s job is easier.

Fifth and Sixth stages:

By now a child can assimilate verbal instructions whilst carrying out a task as this two-channeled atten­

tion matures children gradually become able to attend to instructions in a classroom setting.

Learning from adults increases as children attain stage three or four. Test administration is worse at 

stage two and simplifies at stage three.

OTHER BEHAVIOURAL ISSUES :

Young children when confronted with new, unfamiliar situations may not respond to test items even if 

able. Alien persons and surroundings tend to increase shyness at this age. The more unaccustomed 

children are to being questioned in a quasiformal setting the greater is their inclination to withdraw. 

Testing children under five years of age requires some sensitivity, flexibility and a few special techniques 

of handling problems if encountered (Reynell 1980). '. . . There is nothing so shy-making as a direct 

confrontation with an adult trying to ‘establish rapport’ by making conversation . . . ‘ (Reynell 1980). 

Presence of familiar adults especially mothers provides a more secure environment and can help relax a 

child. Familiar adults can also act as intermediaries and aid assessment. When the test is being con­

ducted in a language other than the child’s mother tongue, this point assumes more importance.

Several strategies used by adults to prolong interaction with young children, have been described. To 

elicit performance in young children, Kaye and Charney (1980) showed that mothers used a device 

called ‘ turnabouts ‘ in which the speaker both respond to the child’s prior utterance and makes another 

request of the child to respond again. Testers can use such strategies to increase a child’s responsive­

ness.
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The development of communication has received considerable attention recently (Shatz 1983). The 

underlying communicative skill of a listener decides her comprehension ability. Communication is based 

on social and cognitive development. Semantic, idiomatic and illocutionary gaps in the child can lead to 

misunderstanding of the test items and questions. Shatz (1983) noted that children often see different 

purposes in an interaction to adults. Alertness to this possibility may prevent misinterpretation of the 

child’s understanding and an opportunity to make the examiner’s communication clearer.

Massey et al (1982) studied the behaviour of 15 black children aged two years from middle-class homes 

in a test situation. The behaviour of each child was analysed by a research team, the social worker and 

the caregiver separately and classified into four dominant styles. The traditional-habitual style: - The 

child was obedient and compliant. Responses were traditional and were most acceptable to the tester. 

The Initiative-Creative styie: - The child was stimulated by the test situation, took initiative and per­

formed the tasks in an untraditional way. Often such a child seemed disobedient The tester often viewed 

such children as hyperactive and difficult. The Reticent-Observant styie: - These children did not 

actively participate in the test situation and spent more time observing the tester and the test items. 

Mixed styies: - These children did not display one dominant style but showed a mixture of the reticent- 

observant style with either the traditional-habitual or the initiative-creative style.

The authors concluded that testing was a highly interactive process with the child’s behaviour influencing 

the tester’s opinion of ability. Young children were penalised for showing initiative and creativity and were 

often viewed as problematic or uncooperative.

The behaviour of very young children can be unpredictable in a test situation. A reliable interpretation of 

results can be insured if these are accounted for in test procedures. As Mittler and Serpell (1985) pointed 

out children in some cultures ‘ . .. seldom engage in prolonged, intensive, structured dyadic play with an 

adult, and are not encouraged to display their intellectual competence to strangers, nor are they familiar 

with the experience of interaction with strangers or with the conventions of verbal elicitation of informa­

tion outside the context of practical activities . . . ‘ These are sociocultural behaviours that influence 

children during test situations and are likely to operate more in Third World than Western Societies.
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11.1.1 METHODS OF ET JCITING T.ANGUAGE IN CHILDREN

The method to elicit language needs careful selection as it influences a child’s behaviour, attitude to the 

testing situation and thus results. This is particularly true in disadvantaged children.

It is only possible to sample a child’s language over a fixed period and over a few situations. Two methods 

have evolved to estimate the language ability of children. The first involves designing special procedures 

for eliciting language from a child and the second involves sampling the language produced by the child 

under ordinary, everyday settings.

Elicitation procedures make it possible to examine a broad spectrum of linguistic abilities systematically 

over a short time. Harris (1990) remarked that ‘they created artificial contexts that may not provide a 

good basis for predicting performance in other settings’. No responses are difficult to interpret; they may 

indicate absence of a particular linguistic ability, or reflect influences unrelated to linguistic ability such as 

lapses in attention, boredom, anxiety or failure to understand instructions.

Sampling language from a range of everyday settings overcomes the problem of artificiality in elicitation 

procedures. However the sample obtained will only reflect activities and situations engaged in, during the 

period sampled. Some linguistic abilities may remain undetected as the child had no opportunity to use 

them.

A. ELICITATION PROCEDURES :

An elicitation procedure is designed to provide a child with the opportunity to respond to a specific set of 

stimuli. The relationship between the stimulus and the child’s response is taken as an indication of the 

child’s mastery of a particular aspect of language.

The stimuli could be verbal or nonverbal like pictures and miniature toys, the use of which requires 

symbolic understanding. The first stage of symbolic understanding is object recognition which gradually 

requires less perceptual and situational clues. Everyday objects like a spoon, cup or brush are recognised 

even if different from the ones used at home. The Common Object Test uses this principle in its assess­

ment of early language (Sheridan 1976). Miniature toys are increasingly recognised from 18 months and 

used in several language tests (Reynell 1969, Sheridan 1976, Egan and Brown 1986). From 12 months, 

first life size pictures of real objects and then smaller two-dimensional representations are recognised 

and are commonly used for testing language (Dunn et al 1982, Reynell 1969, 1977). They are inexpen­

sive, adaptable and portable and allow a wide range of stimuli with responses ranging from simple 

vocabulary to understanding situations of increasing complexity (Egan and Brown 1984). Symbolic un­

derstanding includes understanding increasingly ‘arbitrary’ symbols.

76



Language comprehension

Comprehension is usually explored by asking a child to carry out a series of instructions or answer a 

series of questions about the material (Dunn et al 1982, Carrow-Woodfolk 1985).The British Picture 

Vocabulary Test (Dunn et al 1982) and the Peabody Picture Vocabulary Test (Dunn 1965) are examples 

of tests using the former.

The following are some of the difficulties with such tests. One difficulty is finding visual referents that 

provide an equal amount of information to and interest a very young or very handicapped child who may 

point to the item which is most salient or prominent to her. Similarly, a child may point to the wrong picture 

because of inadequate visual scanning or inability to integrate the picture with the verbal instruction given 

by the examiner (Mittler 1972).

Chapman (1978) reports that many children are unable to use constituent order in active sentences as a 

cue to agent-of-action and object-of-action, when the task is appropriate picture selection. This problem 

may be emphasized in bilingual children, who are exposed to different word order sentences in each 

language. Bridges (1980) studied the responses of two to four year olds to active and passive sentences. 

The younger the child the greater was the confusion about the subject and the object in a sentence.

Some comprehension procedures involve the child manipulating simple toys. For example, during the 

administration of the Reynell Developmental Language Scales, the child is told, “put the spoon in the cup” 

and “ put the doll on the chair”. When using these procedures, there is a danger that the materials 

themselves will invite the child to perform certain actions (the spoon naturally goes in the cup), irrespec­

tive of a child’s understanding of the instructions. On the other hand, instructions that require to do 

unusual actions may simply result in hesitation or confusion although the child may have understood the 

language (Harris 1990, Shatz 1978).

A child trying to understand a message is dealing not only with the language used by the speaker but also 

with several nonlinguistic communication cues. Thus failure on a test is no proof of inability to perform a 

cognitive task. It is possible that the child has not adequately understood what is required, that an 

irrelevant feature of the test situation was distracting, or that the child is similarly inattentive.

Expressive language :

The various methods for eliciting spoken language are imitation tasks, sentence completion tasks, use of 

puppets/pictures and role playing. The simplest procedure is to require a child to imitate a model provided 

by the adult. Though this gives a high degree of control over the target utterance, imitation makes special 

demands on a child’s pragmatic skills (Ingram 1974) and does not invoke her own realisation rules.
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Imitation is predominantly a perceptuo-motor task and is not influenced by the child’s understanding of 

meaning (Ingram 1974, Slobin & Welsh 1973). Use of pictures, puppets or miniature toys are more 

natural methods of eliciting spontaneous language and encompass communicative intent and meaning.

Elicitation procedures are likely to involve a child in unusual activities with unfamiliar people and may 

produce anxiety or shyness. These procedures give a high degree of control over the areas of linguistic 

ability being assessed which makes evaluation simpler. They also allow other aspects of language to be 

tested simultaneously, particularly comprehension. However they do impose considerable constraints on 

the pragmatic and conversational aspects of the child’s expressive language (Harris 1990, Fletcher 1987).

B. NATURALISTIC LANGUAGE SAMPLES :

The rationale for trying to obtain verbatim records of children’s speech in naturalistic settings is that it 

provides the best indication of what language a child uses in ordinary, everyday settings. The child’s 

speech recorded in a diary or with recording equipment (tape/video). The former method is cheaper and 

less intrusive but also less accurate. The record is subsequently transcribed and analysed by profession­

als.

Elicitation procedures to assess language seem more appropriate for screening early language. 
The assumptions and implications of using such procedures needs consideration during inter­
pretation of results.

78



II.3 REVIEW OF TEST CONSTRUCTION

The literature pertinent to test construction was reviewed. In the last two decades this literature has 

rapidly expanded so that the principles governing test development are much more clearly defined. 

These rules apply to screening tools as well as more detailed analytical tests.

IL3.1 PRINCIPLES OF TEST CONSTRUCTION

Davies (1990) describes four stages of test construction - the planning stage, the prepilot stage, the pilot 

stage and the final validation stage. The second and third stage are concerned with evaluation of test 

items. The fourth stage is the stage of norm establishment. It also involves the assessment of the test 

through reliability and validity studies.

n.3.1A PLANNING STAGE:

In the planning stage definition of general and specific objectives of the test are the leading consideration 

(Henning 1987). They include the purpose of the test e.g. to screen for delay or to make a detailed 

analysis of the disorder as well as the range and depth of developmental skills to be explored. The end 

use of the test i.e. the testers and the purpose of testing will also determine the structure of the test 

(Davies 1990).

A specification of the target group is drawn at this point e.g. age, socioeconomic, cultural and language 

background. Consideration of sociocultural background of the target population is important to test de­

sign. The abilities and characteristics of the intended examinees will estimate the appropriateness and 

applicability of the test (Bachman 1990). If the method chosen to measure a target ability is unfamiliar to 

the examinee, performance will suffer (Hennings 1987).

Decisions on content and general layout are also made at this stage. This includes the type of test items, 

the length and time limit of the final test, the accompanying instructions and the method of scoring. 

Efficiency in test scoring, reporting and interpretation are an important criteria in test development 

(Hennings 1987). The economics of the whole enterprise and of the final test, in particular, are estimated.

n.3.1B PREPILOT STAGE :

In the prepilot stage palpably unsatisfactory items are identified. The general impact of the test is also 

considered now. At least three times as many items as will eventually be needed should be devised 

(Davies 1990).

79



n.3.1C PILOT STAGE:

The pilot stage involves undertaking a thorough evaluation of test items through item analysis on a large 

sample representative of the target population . The technique of test administration is reexamined and 

revised for the final form (Davies 1990).

ITEM A N A LY SIS :

Most psychological tests are concerned with the administration and analysis of appropriate items. The 

test is considered to be no better than the items that go into its composition (Hennings 1987). Weak 

items need to be identified and removed from the test. Very often, however, weak items cannot be 

identified and modified or removed without a pilot administration of the test. The systematic evaluation of 

test items is known as item analysis. Some of the statistical methods involved in item analysis are item 

discrimination, item difficulty and item bias (Osterlind 1987).

The methods described in Osterlind (1987) are outlined below. Each item is subjected to Item Discrimi­

nation, Item Difficulty and Item Bias analysis to test its suitability.

A. Item Discrimination : This index represents the ability of an item to distinguish the capability of each 

testee in a particular skill. Uniformly easy or difficult items could be rejected. The sample is divided into 

the age groups of the study. The number of children giving the correct answer is noted. The total scores 

are arranged in a descending order for each age group. The correct responses are counted in the top 

third and the bottom third scores; these then are converted into a percentage of their respective third 

(MU% and MB% - where U implies upper and B bottom). The Item Discrimination Index (IDI) is derived 

by deducting MB%from MU%.The IDI is expressed in a decimal form. The closer the value is to 1.0 the 

higher the discriminating capacity.

B. Item Difficulty : This index represents the difficulty of each item by ascertaining the percentage of 

children who correctly respond to it. For an item to be deemed suitable this percentage should increase 

with age.

The number of correct responses for each item in each age group is converted into a percentage. A 

graph is plotted with age groups on the X axis and the percentage of correct responses on the Y axis .

C. Item Bias : Bias is a systemic error in the measurement process and denotes the consistent distortion 

of a statistic. A test item is said to be unbiased when the probability of success on it is the same for 

equally able examinees of the same population, whatever their subgroup membership. Presence of bias 

is tested between socioeconomic groups for each item.
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Several methods exist to assess item bias. They include Chi square analysis, Analysis of Variance, 

Transformed Item Difficulty and Item Characteristic Curve. The Chi square (X2) analysis is simple yet 

reasonably accurate (Osterlind 1987). Chi square Analysis examines the likelihood of test takers from 

different subgroups but of the same ability level, giving the correct response. Therefore, an item is unbi­

ased when all test takers at a given ability level have an equal probability of answering an item correctly 

regardless of their group membership as to sex, socioeconomic background etc.

The method involves dividing the sample according to the subgroups, for example, according to socio­

economic status (SES) - urban upper, urban middle, urban slums and rural. The total scores in each 

section of the test are divided into four categories each of which represents an ability stratum for each 

SES groups. The total number of children and the number who correctly responded on an item are 

caiculated for each category. Chi square tests are carried out with the null hypothesis that all children, 

whatever their SES subgroup membership, at any given ability level, have an equal probability of re­

sponding correctly. The level of significance is kept at 5% and the degree of freedom is (2 -1) x (n -1) 

where n denoted the number of subgroups, i.e., socioeconomic groups so n = 4. Four chi square statis­

tics are calculated for each of the 2 x n contingency tables constructed from the above steps. Statistical 

Tables are used to ascertain whether the difference in the number of children responding correctly in 

ability stratum in each subgroup is significant and therefore biased.

H.3.1D F IN A L  STAGE:

The final stage deals with two main aspects; standardisation of the test to derive ‘norms’ for evaluation 

of significance of scores in the test and evaluation of the test through reliability and validity studies.

Standardisation enables meaningful interpretation of a subject’s score on a test by comparing them to 

that of the general population or other relevant groups.

SAMPLING :

Proper sampling is crucial to standardisation. Sample size and sample representativeness are two im­

portant variables.

Sampie size : Kline (1986) in reviewing this issue makes the following points. Sample size needs to be 

sufficiently large to reduce the standard errors of the normative data to negligible proportions. The char­

acteristics of the target population determines sample size. More important than the size is the represen­

tativeness of the sample. A small but representative sample may be far superior to a large but biased 

one.
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Sample size can be determined in several ways.

Kline (1986) suggests that for a simple reduction of statistical errors a sample size of 500 is adequate. 

Lawley D. N. (1950) describes a method using variance of the percentiles (p. 210). The method recom­

mended by the WHO (1986) depends on the number of variables to be analysed and thus the variability 

of the target population. Its ease of application is its major advantage.

Representative sample:

Representativeness of a sample is crucial to test construction. Sampling procedures should produce a 

sample that closely resembles the distribution of the target group in the general population. Sampling 

should be stratified to eliminate bias. This stratification should be based on variables which are most 

relevant to the ability being measured e.g. social status, urban/slum distribution. Norms can be produced 

for these subgroups and are often more useful than a total group score (Kline 1986). Within stratifications 

sampling should be random. Kline argues that a properly stratified sample is more effective, size for size, 

than a random one but cautions that numbers should be sufficient in each subsection to form an ad­

equate sample.

STATISTICAL CONSTRAINTS IN  IN D IA

With a population as diverse and disparate as in India sampling poses a formidable task. Defining repre­

sentative sample is a difficulty due to many ethnic cultures and multiple languages. Industrialisation and 

economic upheaval has lead to social and geographic mobility. Although, a language, religion and social 

class may dominate a region, many different ones co-exist (Shrivastav 1980).

A clear urban rural division along with these factors, make the process of sampling complex.

Absence of birth records is a problem.In these circumstances age has to be calculated with the help of 

clues given by festivals, seasons, harvest-time and important events that occurred at home or at the 

village around the time of a child’s birth; the mother’s age of menarche and the number of children in the 

family. Developmental milestones can help estimate a child’s age. Dentition is only useful when second­

ary teeth erupt, i.e., after 6 years of age.

Few slum and rural homes have a postal address. In the absence of birth registers, lists of census figures 

and ration card holders are of limited use in finding preschool children in a community.

It is difficult to define social class due to the wide variety in standards of living, quality of education and 

types of occupation in cities, towns and villages of India. Income of a family is hard to detect due to the
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reluctance to reveal income, multiple working family members, differences in family size, and joint family 

systems.

CONSTRUCTION OF NORMS :

In order to compare an individual’s score with the relevant normative group a transformation which re­

veals the individual’s status relative to the group is necessary.

One of the simpler techniques is to calculate the percentile rank of each score. Kline (1986) defines 

percentile rank of a score as the percentage of subjects in the normative sample who score below that 

level; thus 15 percent of the population would score below the one which defines the fifteenth percentile.

One method of standardisation was described by Thomson (1932); for each 3-month age group the raw 

scores for the 5th, 16th, 50th, 84th & 95th percentiles are identified. Curves are then drawn for each of 

the percentiles. This technique was used for the Bus Puzzle Test (Egan and Brown 1984); 10th, 20th and 

50th centile lines for each age group were drawn. These authors denoted the area above the 50th centile 

as ‘above average’, the area between the 20th and 50th as ‘average’ and the area below the 20th as 

‘below average’. Thus the status of an individual child’s score could be read from the graph.

Another method of deriving centiles involves interpolation of raw scores to obtain centile points that 

correspond to the centile ranks selected by the designers. This could be achieved by a standard formula 

described by Guilford and Fruchter (1987) or by deriving the cumulative frequency percentage which 

gives the percentile ranks. The advantages of percentiles are that they are simple to understand, to 

calculate and to use - the interpretation of the scores is easy for testers who are not trained in psychologi­

cal evaluation and statistics. The disadvantages are two fold. Percentiles are not readily amenable to 

further statistical analysis because they are ordinal scores. Secondly, small differences around the mean 

become exaggerated and large differences at the tails of the distribution become compressed because 

their distribution is rectangular.

Standard scores are another method of expressing norms. A standard score or Z score is the deviation 

of the raw score from the mean divided by the standard deviation of the distribution. The larger the Z 

score the further away from the mean it must be; positive Z scores being above, negative scores below 

the mean. The advantage of Z scores lies in their linear distribution which reflects the distribution of the 

raw scores. One disadvantage is that the value of 0 is best as it is the closest to the mean; the other is 

that equivalent percentiles can not be inferred. Z scores can be converted into ‘Transformed Z scores’ 

and ‘Normalised standard scores’ and are preferred as they can be readily translated into percentiles.

After a test has been constructed and standardised its reliability and validity need to be established.
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R E LIA B IL ITY  AND VALID ITY STUDIES:

Developmental tests should provide adequate statistical background before being widely applied. Two 

types of statistics are used - descriptive and inferential (Davies 1990). Descriptive statistics summarise 

a set of results, to give, for example, the average or mean and the range or standard deviation of the test 

sample. Inferential statistics indicate to what extent the sample tested is representative of the population 

from which it was drawn.

Validity concerns the veracity of the context and the purpose of a test and this forms part of descriptive 

statistics (Davies 1990, Henning 1987). Reliability deals with defining the adequacy of measurement of 

a test and its reproducibility and is thus part of inferential statistics (Henning 1987).

R E LIA B IL ITY

Reliability is concerned with accuracy of measurement. The characteristics of reliability are consistency, 

dependability and accuracy wherein an individual’s results are consistent on repeated measure or a 

group is rank ordered in the same way on repeated testing. The results should be consistent even when 

the measurement is repeated by different personnel on different occasions (Henning 1987, Bachman 

1990).

The external reliability of a test is affected by slight differences in the administration of the test even by 

the same practitioner on the same child. Additional variation results when different assessors test differ­

ent children at different times of day and location. External reliability can be measured by comparing the 

test scores obtained by one tester working with the same group of children on two separate occasions 

not very far apart in time - test retest reliability. Another way of measuring external reliability is to 

compare the scores obtained by different testers working with the same group of children - inter tester 
reliabiiity.

One more source of variation comes from the interaction of the test items with the child’s ability. Abilities 

measured via different elicitation procedures vary in their proficiency to provoke a response. Reduction in 

this error increases what is termed as Internal Reliability. Internal Reliability can be measured by 

comparing the scores achieved on two different versions of the test and the agreement between the 

scores is used as a basis for an overall measure of agreement (Carmines & Zeller 1990).

For all comparisons of scores a statistical procedure called cor relation is frequently used. Correlations 

are expressed in terms of a figure between -1 and +1, with -1 indicating no agreement between the 

scores and +1 indicating perfect agreement. The precise interpretation of coefficient correlations de­

pends upon the size of the data set employed, but, as a rule, a correlation of 0.7 indicates that approxi­
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mately half the variation in the set of test scores is due to real variations in the attribute being measured. 

The rest is due to unspecified error. On this basis, it may be assumed that reliability estimates ought to 

exceed 0.7 if a test is to be regarded as providing reliable scores (Harris 1990).

The Kuder Richardson Formulas 20 or 21 based on number of items and the standard deviation is a 

method of testing the internal reliability of a test. The more the number of items the more reliable is the 

test (Hennings 1987).

Factors influencins reliability :

Factors in the child, tester, test and environment influence reliability.

Fluctuations in a child’s response may be a true variation due to maturation, further learning or forgetting. 

These can be minimised by ensuring that test administrations are at least two weeks apart; correcting 

responses during the first administration are withheld; that the number of test items is sufficient to 

prevent recollection by the testees. Temporary changes in a child due to fatigue, sickness or emotional 

disturbance may also effect results (Hennings 1987).

Tests will tend to be less reliable for testees who have had no prior exposure to the test format and also 

for testees who have developed a high degree of ‘test wiseness’. In the former, interpretation of the task 

may affect response and in the latter, observed scores may overestimate true ability. Henning (1987) 

suggested that this form of measurement error could be minimised by providing familiarisation tasks and 

strategy guidelines for candidate prior to the test. Familiarity with the environment of a test situation 

increase co-operation in children (Mittler and Serpell 1985).

Test items that are too difficult or inappropriate result in guessing and unresponsiveness (Massey et al 

1982). Conversely a practice effect occurs when items are too simple or the test is too short or there is 

a subsequent learning exposure. Increase in the number of items improve test reliability to a point called 

the asymptote, described by Henning (1987), after which adding more items contributes little to test 

reliability.

Appropriately selected items through a process of item analysis - which have adequate item difficulty, 

item discrimination and no item bias increase reliability. Homogeneity of test items, high correlations 

between various subsections all improve internal consistency (Carmines and Zeller 1979). A reasonable 

amount of time to complete the test is necessary but may vary with young children from different social 

classes. Both Hennings (1987) and Zigler et al (1973) suggested appropriate incentives to improve 

performance.
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Fluctuations in scoring may resuit from the scorer’s subjectivity or mechanical errors in the scoring 

process. Judgment of quality of response is liable to be inconsistent in absence of rating schedules. 

Fatigue, increasing experience and changing attitudes in the scorer all result in variations in the ratings. 

Rating schedules, ‘blind’ marking and marking responses twice increase intra rater reliability (Flenning 

1987).

Raters differ widely in their ievels of experience, familiarity with the language under consideration and 

philosophical or personality traits. Insisting on rater experience, training and competence couid reduce 

inter-rater errors. Standardisation of test procedures with the help of training of testers and explicit 

written guidelines improves reliabiiity (Hennings 1987).

Environmental inconsistencies may also introduce errors in measurement. Interruptions, distractions, 

poor light and other environmental factors may affect the reliability of the test (Hennings 1987).

VALIDATION

Validity refers to the appropriateness of a given test, or any of its component parts, as a measure of that 

which it is purported to measure.

There are two distinct kinds of validity - empirical and non empirical. Empirical validity usually involves 

collection of data and use of mathematical formulae for the computation of validity coefficients and 

requires reference to externai criteria. Common types of empirical validity are concurrent and predictive. 

Non empirical validity involves inspection, intuition and common sense. There are no coefficients or 

mathematical formulae involved. Examples of this kind include face or content validity construct validity 

and response vaiidity.

Face validity concerns the appeal of the test to the lay judgment, i.e., the candidate or the family. It also 

reflects the extent to which the test items appear to be concerned with the abilities in question.

Construct validity is of greater significance and is concerned with the extent to which performance on 

test items is consistent with predictions made on a basis of a theory of abilities or constructs (Bachman 

1990). Constructs’ can be further defined as a ‘postulated attribute of people, assumed to be reflected in 

test performance’ (Cronbach and Meehl 1955 - cited in Bachman 1990). The abilities that are measured 

are not directly observable, but must be inferred on the basis of observed performance (Bachman 1990). 

Construct validity examines the relationship between test scores and ability and therefore estimates 

what the test actually measures.

Treatment vaiidity is a method of establishing construct validity which is based on the classical experi­

mental design (Bachman 1990, Hofmeister 1979). The relationship between abilities affected by the
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treatment and abilities measured by the test under evaluation is the key to this application. The method 

involves the randomised selection of two groups of which one forms the control. The experimental group 

is subjected to a treatment whose effects are known and which affects the same abilities measured by 

the test being appraised. The test whose content relevance, acceptability and method have been exam­

ined, is then presented to both the experimental and the control groups at the end of the treatment. If the 

test results indicate significant differences between the two groups, the construct validity of the test is 

supported.

Content validity is concerned with the content of a test - that is the way in which the items both singly 

and together, provide information which is relevant to the abilities in question. A good test would be one 

in which each item has a high correlation with the overall test score, since this would indicate that all the 

items tap into the ability which the test purports to measure. Item analysis thus strengthens content 

validity of a test.

Concurrent validity is the most objective form of test validity and is derived from comparisons between 

the way in which the child performs on the test and some other independent measure of their ability. The 

comparison measure itself should be valid for the concurrent validity to be meaningful (Bachman 1990).

Predictive validity of a test indicates the extent to which a test is able to predict how a child’s development 

will change over time. It forms an alternative to concurrent validity and involves comparing test scores at 

one point in time with another measure of performance obtained sometime subsequently (Bachman 

1990).

Specificity and sensitivity indices can also be derived from the last two validity studies. Since they are 

more pertinent to screening tests they have been discussed in that section.

Difficulties in validatins tests :

Construct validity relates test performance to the theory on abilities or constructs of target populations 

(Bachman 1990). This assumes greater importance while developing tests for unexplored populations. 

For this same reason it becomes more difficult to determine.

The difficulty with establishing concurrent validity lies in identification of a similar test of established 

validity (Wall et al 1991).

Similarly, predictive validity suffers from the difficulty of finding suitable criterion measures. One potential 

problem with examining predictive validity alone is that it can largely ignore the question of what abilities 

are being measured (Bachman 1990). Mismatches can then occur between the abilities measured by the
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test and those predicted in the future. Therefore, predictive validity cannot be undertaken until the actual 

abilities measured by a test in a particular population are distinguished i.e. construct validity.

Many testing situations are under resourced both in human and material terms. Opportunities for pretest­

ing may be limited or non existent. Gathering independent data on candidates abilities can prove a 

logistical nightmare (Kline 1986, Wall et al 1991).

Framing sample design, for adequate representation in variegated populations is daunting as is estab­

lishing sample size (Kline 1986). The latter particularly so in time-consuming tests like those for the 

assessment of child development.

Summary o f  the recommended psychometric characteristics o f a test

The criteria recommended by several authors for application to developmental tests in preschool children 

to ascertain their adequacy can be summarised (Kline 1986, Davies 1990, McCauley and Swisher 1984, 

Sumner 1987, Harris 1990). These include:

1. A clearly defined standardisation sample.

2. Adequate sample size

3. The use of systematic item analysis during item construction and selection to promote reliability and 

validity of the test.

4. Measures of central tendency ( mean scores) and variability (standard deviation) of test scores for 

relevant subgroups need to be reported.

5. Validity criteria like concurrent and predictive validity and reliability norms like test-retest and inter­

tester reliability are of utmost importance.

6. Instructions and scoring procedures should be sufficiently detailed for the test administrator.

7. Special qualifications required of the test administrator should be informative and available.

II.3.2A ADDITIONAL REQUIREMENTS OF A SCREENING TOOL:

Besides the general rules governing test construction screening tools need some special features though 

the debate on the term ‘examining’ versus ‘screening’ continues and Whitmore and Bax (1988) point out 

that the term screening should be broadened and renamed examination. The present test is being devel­

oped mainly for use by professionals including paediatricians and speech therapists in their clinical prac­

tice for first stage analysis of a child’s cognitive profile, particularly language. A modification of the pro­

posed test for the use of less skilled persons in the field for surveillance may be undertaken at a later 

stage. The additional features required of a screening tool would then apply.
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Cochrane and Holland (1969) described the characteristics of the ideal screening test. The test should

be:

1. Simple, quick, and easy to interpret: capable of being performed by paramedical or other personnel.

2. Acceptable to the public, since participation in screening programmes is voluntary.

3. Accurate, i.e. give a true measurement of the attribute under investigation.

4. Repeatable. This involves the components of observer variability, both within and between tests; 

subject variability; and test variability.

5. Sensitive - sensitivity is the capacity of a test to detect all those who are truly affected by the condition 

or disorder that it is seeking. Sensitivity is important because the lower the sensitivity of a test, the more 

children will be missed by the screen who ought to be receiving further attention.

6. Specificity - specificity is the capacity of a test to correctly identify those who are truly non-affected by 

the condition being screened. Specificity is important because the lower the specificity of a test, the more 

resources will be required for the further investigation or assessment of children who are subsequently 

found to be normal.

Some other characteristics for screening tests of neurodevelopment are described by Bellman and Cash 

(1987). They advocate a test of broad clinical scope which not only covers all aspects of development but 

also defines the specific ones so as to identify particular as well as general impairments. The test should 

be brief, simple to perform and interpret. They suggest that minimum equipment be used which is light, 

compact and also appealing to children. A scoring method over descriptive assessment is preferred to 

derive either developmental age (DA) or developmental quotient (DQ).

Yield and Predictive value

The presence of maturational lag in normal development emphasises the importance of the predictive 

value of screening (Stevenson 1984, Bishop and Edmundson 1987).

The more recent concepts of yield and predictive power or value measure the productivity of a screening 

programme. Rose (1978) defined yield as the number of new, previously unsuspected cases detected 

per 100 cases screened. That is the proportion of those tested who actually benefit from having been 

screened. A low yield could reflect not only a failure to pick up extra cases, but also ineffective treatment 

for those screened positive (Ades 1990). Yield is dependent on the prevalence of the sought-for condi­

tion or disorder among the screened population. It is also a function of the sensitivity of the screening 

tests employed (Butler 1989).

Last (1983) defined predictive value as the proportion of positive results that are correct. Thus the 

predictive value of a test will be the number of true positive cases expressed as a proportion of all positive 

cases, both true and false. Predictive value is a function of the sensitivity and specificity of the test used
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(Butler 1989). It Is important because the lower the predictive value of a test, the greater the costs, both 

in financial and personal terms, of the further investigation of children who are subsequently found to be 

normal.

Both yield and predictive value form the basis upon which judgments about the benefits and hence the 

value of screening are made.

In his review of the yield and predictive value of various developmental screening programmes Butler 

(1989) found that most of those for single conditions compared favourably with other well established 

screening programmes (such as for breast or cervical cancer). They ranged from 5 to 20 percent. Predic­

tive value on the other hand, which depends on the efficiency of the test, spanned a very wide range -10 

to 80 percent. He summed up that though lack of adequate statistical information prevented generalised 

conclusions the use of these two measures did determine the economic viability of these screening 

programme.

IL3.2B METHODOLOGICAL ISSUES IN DESIGNING 

DEVELOPMENTAL TESTS

The methodological issues impacting on the design of developmental tests are central to the aim of this 

work. Some of them are particular to India and some to developmental tests per se.

Issues particular to developmental tests:

Developmental tests have distinctive characteristics that require consideration.

Change over time: -

Development is a continuous process and will be influenced by a host of extraneous factors that may 

either conceal or exaggerate the real changes due to maturation.(Harris 1990, Shelton 1987). Situ­

ational factors concerning the child or the examiner would influence performance and interpretation at 

any one time. Therefore tests need to provide data regarding the variability to be expected in test scores.

The framework employed in a test:

Shelton (1987) noted that psychological measurements often deal with intangible variables that are not 

amenable to direct measurement. Therefore, evidence provided by psychological or linguistic assess­

ments needs appropriate interpretation. This is dependent on the framework incorporated within the
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assessment procedure and is therefore Implicit. For example, the medium used for evoking language in 

a child is integral to a test and will influence the type of result obtained. To better understand test interpre­

tations it is important to know the underlying rationale of test design

Developmental norms:

Many assessment procedures are based on an implicit comparison between the development of a child 

and that of non-disabled children of a similar age. The extent to which the child’s response differs indi­

cates the severity of any developmental problem. Rosenbloom (1994) stated while outlining difficulties in 

defining developmental disorders that there is "... a need to recognise that there must inevitably be a 

continuum between normal and abnormal development and that any cut off will be arbitrary and at best 

statistically or clinically rather than pathologically based.’ Normal children show considerable variation 

with respect to the speed of development, particularly language, in terms of the relationship between the 

structural, semantic and functional features (Brown 1973, Lieven 1978).

Establishing age norms has several problems. It is not easy to be precise about when any specific skill 

has been mastered by a child. Also, a child’s performance may vary from moment to moment.

Since children’s linguistic performance varies across situations it is important to replicate conditions that 

existed during data collection for age norms while testing (Shelton 1987). The knowledge and sensitivity 

of the observer are very important to the authenticity of results obtained (Harris 1990).

The competence and performance gap:

Developmental assessments assume that it is possible to sample a child’s ability and that, under certain 

conditions, this will provide a useful indication of the child’s potential. This may not necessarily be so 

since the testing situation demands use of communicative, social and other psychological skills that 

could cloud the child’s performance. Cronbach (1970) distinguished between measures of maximum 

performance and typical performance.

Others:

Some other issues are typical to language assessments. Mittler (1972) pointed out that language is a 

group of skills. These different aspects of language develop at varying rates. Language competence also 

depends on cognition, on some of its dimensions more than the others. Other psychological processes 

such as auditory perception, attention and aspects of memory also influence language development. All 

these factors may confound language assessment (Hardy 1987).
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II.3.2C USES OF DEVELOPMENTAL SCREENING AND SCREENING 

TESTS

Developmental screening is a system that aims to check that children are developing normally for their 

age, as measured against prescribed criteria. Failure to meet these criteria may indicate developmental 

delay or defect, or may be caused by environmental factors. Rosenbloom (1994) emphasized the rel­

evance of environmental factors to developmental disorders and suggested separate evaluation of 

them. They are of even greater importance to child development in Third World countries. When a 

possible problem is identified by a screen appropriate referrals, detailed assessments and subsequent 

management can be planned.

Screening tests can be used in several ways at different levels. Primary care personnel use them to 

identify children with problems requiring referral. Developmental or community paediatricians may use 

the same test as a first stage analysis of a referred child’s cognitive profile; in the case of the Bus Puzzle 

Test the profile will suggests global delay or specific language delay or disorder.

Developmental screening forms an integral part of child health surveillance in the Western World (Bellman 

and Cash 1987, Hall 1989, Committee on Children with Disabilities 1986). Prevention of possible prob­

lems, early identification of problems and management and care of children once a problem has been 

identified form the core aims of such programmes. Through early identification it is hoped to mitigate the 

effect of developmental disabilities on later education. Information from surveillance programmes can 

help to identify health trends, plan health and social service resources and even influence social and 

political policies.

In Third World countries screening tests have been used for establishing prevalence rates of specific 

developmental delays and disorders (Khan & Durkin - in press). They have also been used for comparing 

various subpopulations (Pankajam 1990) and to establish and evaluate intervention programmes 

(Murlidharan and Misra 1988 - cited in Murlidharan 1992) They can be used to identify areas requiring 

greater resources particularly in improving detailed diagnosis and management of such problems and 

research into aspects of development.

Lack of adequate personnel, screening tools and resources have made large scale child surveillance 

impossible in the Third World. However, staff in health clinics see a preponderance of young children, a 

proportion of whom will have developmental delays of significance for later progress (WHO 1992). An 

opportunity can be taken to assess the development of children who attend clinics for health reasons, 

particularly when parents themselves are uncertain whether their offspring are developing normally and 

ask for advice. Many will attend for physical complaints which turn out to be related to learning problems 

in children of low ability of whom too much is expected either at school or at home. Specific learning
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impairments may present in the same way. In this context, several countries have added records of 

developmental milestones to children’s health record cards (WHO 1992). The availability of simple tools 

testing infant and preschool development will enable a substantial proportion of the child population to be 

covered.

WHO (1992) recommends that screening tests should be developed for the use by teachers to identify 

those who are likely to have severe learning problems. Such an exercise would help identify children 

with treatable medical conditions or those in need of remedial education. Expectations of their perfor­

mance would also become more realistic.

IL3.3A PSYCHOMETRIC STATUS OF TESTING TOOLS IN THE 

DEVELOPED AND DEVELOPING WORLDS:

Developmental tests and screening tools have been refined over the last two to three decades in the 

developed world. This is demonstrated by two reviews done a decade apart (Glascoe et al 1990, McCauley 

and Swisher 1984).

Glascoe et al (1990) reviewed 19 developmental screening tests for young children according to guide­

lines laid down by the American Psychological Association (1985). Four of the 19 tests had excellent 

reliable studies, 2 rated good, 5 rated fair, 2 were poor and 5 tests had no reliability studies done. Three 

of the 19 tests reviewed by Glascoe et al (1990) had excellent validity studies; two rated good; 4 rated 

fair; 8 were poor and 2 of the tests had no validity studies. Three of the tests reviewed rated excellent with 

regards to the sensitivity index; 1 rated good; 3 rated fair and the rest were either poor (3) or had no 

sensitivity index at all (12). Five of the tests showed an excellent specificity index, 1 was good , 1 was 

poor and for the rest no specificity index was derived. They concluded that several tests approached 

recommended standards for educational and psychological tests.

McCauley and Swisher (1984) reviewed 30 language and articulation tests for preschool children for 

their psychometric characteristics. Only 20 per cent had adequate sample size. Three out of the thirty 

tests analysed gave description of the normative sample. Only thirty per cent of language tests exam­

ined, had been subjected to any item analysis. Seven of the thirty tests gave the mean and standard 

deviation of raw scores . Test-retest reliability was reported in only one of the 30 tests. None reported 

interexaminer reliability. Sixteen per cent of the 30 tests reviewed had reported concurrent validity. No 

test had reported predictive validity. McCauley and Swisher concluded that most of the instruments 

available for testing the language of preschool children were not well developed and imposed important 

limitations on their use.

93



Third world countries are only recently developing an interest in psychometric tests on a large scale. This 

is in part due to the WHO initiative (1992) and in part due to the success of intervention programmes like 

the ICDS in India.

In her review of developmental test instruments in India, Murlidharan (1992) pointed out the lack of 

standardisation and established norms. Only one of the 19 tests had been standardised. Six of the tests 

had norms. Eight tests had test-retest reliability ranging from 0.56 to 0.99. Whilst only one reported inter­

examiner reliability. Four of the tests reported validity indices ranging from 0.73 to 0.81. Two tests 

reported sensitivity and specificity indices. She concluded that though ‘ a great deal of activity in testing’ 

existed in India, the psychometric properties of the instruments need to be improved particularly in 

regards to standardisation and norm-establishment. The information provided on socioeconomic target 

groups was inadequate and regional, ethnic, rural-urban-tribal variations need to be addressed in 

standardisation and norm- establishment. Item Analysis was not done in any of the tests reviewed.

Many western tests have been adapted for Indian children in the past - Bender Gestalt Test for Children 

(Dwivedi 1970), Standford Binet (Kulshrestha 1971) and Gesell's modification (Bevli 1978). Modifications 

have been minor without item analysis and are less than satisfactory. Pictures of a needle, a rose or a 

picture depicting a letter being posted in a letter box, which were employed in Bevli’s study, are in fact out 

of the realm of experience of rural or even slum children.

IL33B CONSIDERATIONS FOR DEVELOPING OR ADAPTING TESTS 

FOR THIRD WORLD COUNTRIES:

Psychological assessment in Third World countries has to be undertaken with the assistance of ‘ a rather 

motley collection of semi-standardised instruments’ (Mittler and Serpell 1985). There is a tendency to 

rely on tests which have not been adequately adapted or standardised for the population from which 

subjects are drawn (WHO 1992). Anandalakshmy (1982) and Bevli (1990a) concurred and pointed to the 

dangers of importing Western tests, sometimes standardised decades earlier, for use in other sociocul­

tural settings. The dangers included use of culture inappropriate test items; use of irrelevant test items; 

use of inappropriate testing methods and use of tests not standardised on the target population (WHO 

1992).

Often users are aware of the problems inherent to such tests and make ad hoc allowances for them. 

They may adjust scores; give extra practice on introductory items; omit selected ‘inappropriate’ items; 

modify items to suit the child’s prior experience; and finally actually teach the main task and assess the 

rate at which the child learns. Such strategies violate essential assumptions on which the tests depend 

and thus their validity (Mittler and Serpell 1985, WHO 1992).

94



A more systematic approach would be to adapt and restandardise foreign tests for local use or develop 

new tests using concepts, methods and materials derived from the local culture. Developmental status is 

necessarily interwoven with a child’s social environment and iife situation and these should be consid­

ered in test construction. Schwarz and Krug (1978) opined that test rationaie, test contents and testing 

techniques shouid account for local culture and skills. Crosscultural research has shown the importance 

of other factors in determining the level of performance on many structured cognitive tasks. These in­

clude the testee’s repertoire of perceptual and motor skills and the extent to which these are matched by 

appropriate nonverbai test materials as well as subtle aspects of social interaction (Mittler and Serpell 

1985). WHO (1992) advocated involvement of persons familiar with the iocal ianguage to make the test 

instructions explicit.

Issues particular to India:

Ali language usage is social and embedded in cuiture (Miller 1984). Language assessment tools need to 

be culture-specific and bias-free (Diamond 1981). Comparative studies of subpopuiations require an 

instrument appiicable to all sections of society. Many issues need to be considered when a common tool 

is being devised for a diverse society iike India. These include the matter of multilingualism and of highly 

disparate social and economic groups. They concern test design, test administration and test interpreta­

tion.

Heterogeneous Culture:

The assessment of ianguage skills can be undertaken only within a chiid’s experience. Experiences are 

determined by factors in a child’s sociocultural and material world and include social customs, child 

rearing practices and physical artifacts bound by standards of iiving. Ail these are peculiar to each 

society, in India there are a great diversity and disparity among various socioeconomic ciasses that 

infiuence their iiving styles. To design a common tooi appiicabie to all sections of society is indeed a 

formidable task.

Multiple Languages

India has over 300 languages and dialects. Rajasthan alone has more than three main languages includ­

ing the local dialect. A review of the languages of India is given on p.... Though language development 

follows universal rules, acquisitions of specific words depend on their use in a particular socio cultural 

environment (Fletcher 1987) and on a particular language (Raghavendra and Leonard 1989; Mikes and 

Vlahovic 1966). Very young children usually understand and speak only their mother tongue though older 

children and adults in India are most often bilingual. The effect of bilingualism on early language devel­

opment also needs to be considered.
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The medium of instruction used and interpretation of responses obtained in language tests for children 

from different linguistic environments need special attention.

SUMMARY:

Test construction involves several stages including detailed planning of test design; item analysis for 

item selection; pilot studies on test applicability and final test standardisation. Reliability, validity, sensi­

tivity and specificity studies are essential on completion of test construction. All stages should consider 

the sociocultural and linguistic characteristics of the target population.

The above review also explains the problems and dangers of using inappropriate tests particularly in 

Third World countries.

The author decided to concentrate on adequate cultural adaptation of the Bus Puzzle so that the 

early stages of test development would have a firm scientific foundation; to focus on Item analy­

sis to ensure that test content was appropriate for the plurlcultural Indian society; to standardise 

the test and to construct norms according to sociocultural groups; to make an effort towards 

defining the proposed test's content and construct validity particularly as the basic 

neurodevelomental skills of the target populations were unknown. This would ensure sound 

underpinning of the test and allow Its further development In terms of validity and possible 

future modification as a surveillance tool for field workers

96



II.4 SOCIOCULTURAL BACKGROUND OF THE TARGET

POPULATION

As mentioned on p. 95 , consideration of sociocultural background of the target population is important to 

test design.

The Kota district is probably typical of the sociocultural mix of India but there are no research studies of 

the characteristics pertaining to it. The population characteristics and the language profile of India are 

therefore reviewed below and indicate the lifestyles of the various social groups. In the later section, 

literature on early language and cognitive development in India in the different socioeconomic groups 

has been reviewed.

POPULATION CHARACTERISTICS OF INDIA

India is a vast and diverse country. A recent census (Gupta 1992) reported that three quarters of the 857 

million people live in villages. Recent economic growth has increased the middle class population to 200 

million. An equal proportion of the people live below the poverty line. The rural sector accommodates 

most of the poor. 39.5 percent of the population are children aged zero to 14 years.

Though 95.7 million six to 11 years old children enroll in primary school only 30.9 million reach middle 

school and 20 million high school; school dropout is more than 60 percent; the literacy rate in India is 52 

per cent. The number of students enrolled in 1988-89 in Engineering and Technological colleges were 

4.9 million and in Medical and Dental colleges 3.7 million.

SOCIAL CLASS AND LIFESTYLES

The above statistics show the disparity between socioeconomic groups within the country. There is a 

wide chasm between the lifestyles of the affluent and the poor which are reflected in child rearing prac­

tices and education.

ADVANTAGED GROUP

The advantaged group consists of the rich, upper and middle classes. Wide variation is also seen within 

this group but aspirations are similar. Liberalisation of economic and industrial policies over the past five 

years has led to a boom in the consumer market. Television and refrigerators have become status sym­

bols. A remarkable increase in the television industry has led to wider dispersion of information.
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Jayaram (1990) discusses how advantaged Indians in higher education smoothly embody Western cul­

ture and ideas. Indian youngsters speak English and relish an apparent western lifestyle. Western ideas 

of child rearing practices influence and often clash with more traditional ones. Children at this age are not 

as independent as their Western peers. They are not expected to pay through college nor work to earn 

pocket money. Parents work hard to provide for their future. Divorces are rare and families are stable. 

Families are often autocratic and decisions about education, career and marriage are frequently taken by 

parents (Narayan 1986). Yet rapid changes in lifestyle and increased economic aspirations have resulted 

in more stress-related problems of modern society (Misra 1991, Sinha 1988).

Education is seen as a way of improving individual circumstances. Private schools have proliferated and 

are preferred to state-run schools (Jayaram 1990). Many children start school at a very young age. Toys 

and books are readily available but are not state-provided and are of variable quality. Oral story-telling 

remains more common than reading stories out aloud.

DISADVANTAGED GROUPS

In the sociological sense disadvantage signifies an enduring impoverishment that at school contributes 

to poor academic achievement of children and in the larger society generally lowered chances of suc­

cess.

Disadvantage has sociocultural dimensions and while one cannot simply equate disadvantage with pov­

erty, there is no doubt that the two often coexist (Edwards 1989). The constant battle to etch out a living 

caused by substandard living conditions does not leave much time for adequate child rearing (Tragler

1985). These authors and Narayan (1986) discuss how poor nutrition complicated by infectious disease 

in unhygienic conditions leads to chronic ill health which in turn dampens initiative and drive. Antisocial 

activities such as alcoholism and criminality creep in and result in an unstable environment. The culture 

of poverty constrains the potential of the individual.

Large family size, poor environmental living conditions, incomplete or disorganised families, low value 

placed upon formal education and absence of books and other cultural and educational material at home 

are some characteristics of the underprivileged society leading to poor school performance (Ferguson et 

al 1971, Hunt 1969, Ogbu 1982, Murlidharan 1990, Misra and Tiwari 1990).

The dimensions of disadvantage in India are vast and poverty is a dominant characteristic ( Anandalakshmy 

1982). Other important factors are caste and the female sex (Sinha 1982).
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RURAL GROUP

Eighty per cent of the Indian population live in villages (Gupta 1992). In relation to urban India the rural 

population is poorer and most villages lack many basic amenities so that distinction between rural poor 

and non-poor is erroneous (Sharma 1989). However, poverty is relative and complex and villages are 

distinct from urban slums in terms of living conditions, work profile and attitudes.

Socioeconomic characteristics:

In a study of 585 persons from villages of Kanpur and Varanasi Sharma (1989) reported that 84.4 per 

cent were married, 68 per cent were literate, 39.5 per cent were cultivators and 35 per cent were landless 

labourers. The proportion of people owning less land than their fathers was 58 %. Some of the reasons 

were mortgaging and selling of the land due to economic compulsions and division of land amongst 

brothers. Thirty five per cent of them felt that there was a deterioration in their socioeconomic status.

An American sociologist and an anthropologist together with their coworkers made a detailed sociocul­

tural study of a village in Uttar Pradesh, a state adjoining Rajasthan (Minturn and Hitchcock 1963). 

Eighty to ninety per cent of the men in the village worked in the field. Some women worked in the fields 

or were employed as labour in large farms. Their children were left at home in the care of grand parents, 

older siblings or occasionally other family members or neighbours. Those under two years accompanied 

their mothers to the fields. In this village fewer women worked in the fields than is the case in the Kota 

district where the proportion (90 to 95 per cent) concurs with the statistic defining a village population in 

India (Gupta 1992).

In a description of rural life, Minturn and Hitchcock (1963) describe the village as a cluster of huts which 

line winding narrow lanes. The hut is usually a mud plastered adobe. More prosperous families may have 

quarters built of bricks. The size and type of construction of these houses are an indication of the wealth 

and status of the families. A hut consists of a few windowless rooms that open into the courtyard. The 

floor of the courtyard is surfaced with a mixture of water and cowdung and is renewed every week. It 

forms a hard, dustless, water-absorbent functional surface.

The hub of all family activity is the open courtyard. Rooms are used only in winter and as storerooms. An 

all purpose string cot forms the principal furniture. It is used for sleeping, sitting, baby parking, grain 

drying and dish draining. Family cooking is done on the hearth - an u-shaped mud fireplace about a foot 

square and six inches high, usually built against a courtyard wall. A cooking pot rests on the mud sup­

port, and cow dung or wood is burned underneath. Part of the courtyard may be set aside as a cattle- 

compound for cows and buffaloes, who are tethered here at night. The number of cattle owned is a status 

symbol.
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Families may live together in a joint family system, i.e., grandparents, brothers with their wives and 

children often share a single courtyard. The more recent trend is to live in nuclear units with grandpar­

ents.

Minturn and Hitchcock studied the attitudes and values of the villagers. Those related to child rearing and 

education are summarised below.

Child rearing practices

An essential part of living is bearing and raising children. Children are considered incapable of distin­

guishing good from evil and are “pure” or holy.

Infancy : Infants spend the first two years as passive observers of busy courtyard life, never alone, nor 

the centre of attention. They sleep with their mother who has the prime responsibility for feeding, wash­

ing and dressing. Other women of the family also participate in care. A baby's life is bland and free from 

stress, but is, also free from deliberate creative stimulation. Mothers, who have more experience with 

children than those reared in nuclear families, are quite comfortable with them. Therefore, babies are 

neither objects of anxiety nor objects of interest. They are held on the hips, as a mother or elder sibling 

goes about her work. Adult interaction with babies is generally aimed at producing a cessation of re­

sponse rather than stimulating it. Thus they are picked up only when they cry or fuss. The idea of 

educational toys is alien and apart from a few rattles babies have no toys.

Preschool: No demands are made on a child until she acquires speech as she is considered unteach- 

able till then. The child is considered too small to learn from verbal instructions and it is believed that 

young children learn best through observation and imitation rather than instruction.

Infancy to school is a transition period during which a child moves from observer to participant in the life 

of the village. Few demands are made upon the child and discipline is minimal besides vague scoldings. 

Adults pay little attention to the activities of children, unless there is quarreling or trouble. Thus children’s 

recreation is informal and without adult supervision. A great deal of the play of younger children consists 

of almost random activity. They chase each other, tease each other, climb on a vacant cart, or play 

seesaw on a wagon wheel that maybe lying near their house.

Children have few toys. Some girls have rag dolls or miniature cooking utensils, but rarely play with them. 

Boys sometimes have bows and arrows, small iron hoops or crudely made small bullock carts. Children 

usually tag after an older sibling or grandmother when mothers are working in the fields.

Children of this age are not trained to comply with requests. Self reliance is not taught and mothers 

reinforce dependency. Primary emphasis is placed on obedience and training of passivity.
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School and Education :

Although, literacy is becoming increasingly valued as an avenue to job opportunities, villagers’ interest in 

education is practical more than scholarly. Therefore their attitude toward academic achievement is very 

casual. They do not press their children to attend school, get good grades, or encourage them to study. 

Most parents (especially mothers) are illiterate, and cannot successfully help their children with their 

studies. Parents often take children out of school when their services are needed at home as during 

harvest time. Young girls seldom go to school and are caretakers for younger siblings. The prevailing 

belief is that teaching a girl to write will only turn her head so she will not like to cook and keep house.

Schools are sparsely furnished. Children write on a regular blackboard type slate. Learning is primarily 

by rote. Attendance is low and absenteeism ranges from 20 to 40 per cent, especially so in younger age 

groups. Teachers use punitive methods to maintain discipline.

Jayaram (1990) pointed out that only 23 out of a 100 students reached eighth grade. It would take a long 

time before the rural population reached the general levels of literacy. He further added that ‘education 

seldom rises above the socioeconomic and sociopolitical situation in which it is embedded’.

URBAN SLUMS:

One of the most striking trends over the last 35 years is the growth of squatter settlements in Indian 

cities. They may form 20 to 50 per cent of a city (Gupta 1992). This burgeoning of slums is as a result of 

rural-urban migration, mostly for economic reasons (Prakash and Doshy 1983). The common character­

istics are extremely high population densities and almost totally inadequate sanitation and water supply 

(Bradnock 1984). Overcrowding and unhygienic living conditions mark the slums.

Houses are collections of village-type huts or temporary structures constructed from waste material put 

up in any available open space (Bradnock 1984). They are almost always on government-owned land 

from which eviction is politically impossible. The squatter settlements of Indian cities lie close to factories, 

railway yards and government offices i.e. place of work.

Socioeconomic characteristics:

In a study of factors affecting status of urban slum dwellers in Lucknow, Kumar (1983) found that 53.4 per 

cent of 1051 slum adults were married and 4.4 percent divorced or widowed. Forty six percent were 

illiterate and almost an equal number had some school experience. Ten per cent of the slum population 

was unemployed while the rest worked as labourers, shopkeepers, caste occupation and in some form of
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temporary service. Sixty six per cent lived in a nuclear type family. The average size of a family was 4.9 

with typically 2.7 children per family. The standard number of rooms per family was 1.5.

In a study of 1313 slum households in Bombay, Tragler (1985) found a overall literacy rate of 70 per cent 

with 62 percent females being literate. Thirty nine per cent of mothers were working, leaving their children 

with inadequate substitute care. Women lacked knowledge on cause and spread of diseases, nutrition 

and environmental health hazards. Infant mortality (130 per 1000 live births) was higher than the na­

tional average

Psychosocial profile:

Community living in urban slum areas is less harmonious and antisocial problems are higher (Sinha 

1982). Parents work overtime to make ends meet and little time is spent as a family. Often there are 

serious discrepancies between community expectations and parental role (for e.g. smuggler or prosti­

tute). These lead to alcoholism, gambling, wife beating and other familial problems. Due to social and 

economic pressures within the family in slums, parents are unable to meet a child’s needs (Narayan

1986). These children face physical, emotional and intellectual deprivation.

A child in the slum has to assume many adult roles - income generator, parent to younger siblings and 

housekeeper (Narayan 1986). Formal recreation has little place in their lives, yet they indulge in street 

games, gambling, roaming with friends and watching films. Delinquent behaviour like smoking, gambling 

and drug-taking is common. Subhramanyam and Sondhi (1990) reported that 41 per cent of street 

children they studied saw more than three movies per week; 28 per cent admitted to gambling; 63 per 

cent of the boys smoked and some were obviously addicted to drugs but did not admit to it.

Educational aspirations are related closely to socioeconomic factors (Jayaram 1990). These linked with 

job opportunities and the ability to better their own future influences a family’s attitude to education. 

Ninety six per cent of the boys, studied by Subhramanyam and Sondhi (1990) believed that they could 

get a better job if they were educated. Yet, 41 per cent of them were illiterate and had never been to 

school either due to poverty, ill treatment or failure at school, dislike for school or too much work at home.

Slum children matured faster than middle class children. They learnt to make decisions earlier and 

developed a commercial and a survival instinct (Narayan 1986). However, 85 per cent of Subhramanyam 

and Sondhi’s cohort had feelings of resignation and fatalism about their future and only 48 per cent of 

them planned for the future.

The diversity in socioeconomic background and lifestyles is evident and designing a common 

tool for children of all social groups will be a complex task.
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SECTION III 

RESEARCH DESIGN AND METHODOLOGY

It was decided to design a developmental cognitive tool emphasizing language for preschool Indian 

children of all socioeconomic groups, based on the Bus Puzzle Test (Egan & Brown 1984), for the 

application by professionals in clinical practice for first stage analysis of a child’s cognitive profile. The 

stages of cultural adaptation, item analysis, standardisation and preliminary reliability and non-empirical 

validity studies would be undertaken.

DESIGN AND ADAPTATION OF THE BUS PUZZLE TEST FOR INDIA:

IN TR O D U C TIO N

The Bus Puzzle Test (Egan & Brown 1984) is colourful, quick, easy to administer and a comprehensive 

screening tool exploring early development. It was selected over other available screening tests for the 

reasons given on p. 41.

Early language skills need to be assessed in the context of a child’s experience. Certain objects in the 

Bus Puzzle, such as a buggy and a lollipop man, are outside the realm of experience of Indian children. 

There is a greater diversity of living styles and socioeconomic groups in India than in England. Household 

objects and everyday experiences differ for urban and rural children and also for upper urban and slum 

children. Rural children do not see postboxes or cars and buses regularly.

The first step in adaptation was to design a picture in which the situations, objects and persons would be 

in the everyday experience of young Indian children in all socioeconomic groups and in both urban and 

rural populations. This required several stages, here called models I - IV, in test design. Models I and II 

correspond to the planning and pre-pilot stage. Model III (Item analysis) to the pilot stage and Model IV 

(standardisation, reliability and validity) to final stage described on p. 141. Thus each model was a 

refinement and dependent upon the findings of those that preceded it. The stages in test design are 

summarised below and in the flow chart (fig.III.1 p. 105).

Model I

Ethnic modifications were made to the original picture from The Bus Puzzle Test and piloted on twenty- 

seven children.
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Model n

The findings suggest that a more typical Indian scene was necessary. Four Indian scenes were con­

structed and tested in the field for vocabulary and response to questions on the situations depicted in the 

scenes.

Model I I I

Suitable characters, objects and situations were selected from analysis of the four model II scenes and 

transformed into a cohesive scene. Nineteen noun labels and fourteen situations for questions were 

depicted. The picture was converted into a wooden insert puzzle. Four hundred and fifty children were 

tested in the field on ‘Verbal labels' and ‘Questions’. The findings were subjected to the statistical proce­

dure of Item Analysis and unsuitable items were discarded.

The ability to interpret pictures was apparently a problem in deprived sections of the population and 

seemed to interfere with the assessment of language. This problem was explored in two ways:

1. The ability of children from urban and rural groups with three-dimensional miniature objects of fifteen 

of the nineteen verbal labels was explored.

2. The ability of adults from deprived and advantaged groups for the Model III picture was explored. 

Model IV

Noun labels and questions were selected for the final version (Model IV). A further two hundred children 

were tested bringing the sample for standardization to six hundred and sixteen. Percentile charts were 

constructed for each subsection of the test for each socioeconomic group and for the total sample. The 

24 charts were smoothed. Reliability coefficients were calculated.
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FIG. ill. 1

FLOW CHART

TEST DESIGN

PREPILOT 
27 CHILDREN

PREPILOT 
66 CHILDREN

MODEL Ethnic modification of 
the Original Street 
scene

MODEL

TWO

4 Typical Indian scenes 
devised Railway Platform, 
Street scene, Court-yard, 
Inside of House.

PILOT
450 CHILDREN

MODEL

THREE
Item Analysis.

616 CHILDREN

(19 Noun Labels 

14 Questions 

13 Inserts)

MODEL

FOUR

Standardisation

(15 Noun Labels, 11 Questions, 

13 Inserts)
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POPULATION DESCRIPTION

Children were recruited from the Kota district for each stage in the development of the new Indian Test. 

The demographics of those participating in each stage are indicated in the text pertaining to it.

A profile of Kota, followed by a description of the method used to determine sample size and the sam­

pling technique used for standardisation purposes is outlined below.

I  PROFILE OF KOTA

A. Geographic location:

Kota district is located in the southeastern part of Rajasthan State. The state itself lies in northwestern 

India next to the borders of West Pakistan. The land is drained by the Chambal River. Hence Kota is quite 

green compared to the rest of the state that has vast desert land. The climate is dry and summers are 

long and hot with temperatures above 40’C. The district has 4 subdivisions with 12 tehsils (counties) and

I I  towns. Kota city is its headquarters.

Kota city is a rapidly expanding industrial town with a population of 100,0000.

B. Historical background :

The district is named after its county town Kota, which was the capital of the erstwhile state of the same 

name. According to available records Jait Singh the grandson of the chief of Bundi, a neighbouring state, 

founded Kota by attacking and ousting some Bhils of Kotah clan from the east of Chambal that he named 

Kotah.

Many reorganisations took place since then, the major ones were in 1863, 1874, 1933 & 1948. Kota 

district, as it is today, came into being in 1948 and was integrated into the United States of Rajasthan in 

1949.

C. People and Culture

Rajasthan is an Indian state of great contrast. Infant mortality rate is high. The Rajputs form the majority. 

Hindi is the dominant language spoken by 91 % of the population. Hadoti, the regional dialect, is com­

monly spoken. Many people from Madhya Pradesh, Uttar Pradesh, Kerala, Punjab and Bengal have 

migrated to Rajasthan to seek work. Bengalis and Sindhis fled to Rajasthan during the India Pakistan
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wars and live in colonies in Kota. The society is therefore multiethnic and different languages, styles of 

living and sociocultural customs abound.

D. Social classes - Rural & Urban definitions :

Urban areas have been defined for census purposes as those which satisfy one of the following 

criterion:-

a. All places with a Municipality, Corporation or Cantonmend Board or notified area committee.

b. That there is

(i) A minimum population of 5000 people

(ii) At least 75% of the working males are engaged in non-agricultural work.

(iii) Population densities of at least 400 per square mile.

Most of the urban middle class is employed in Industrial concerns, government services or are shop 

owners or petty traders. The upper class own small or large industries, are executives or self-employed 

professionals. The urban lower class work as sweepers, domestic servants or are involved in petty trade.

The slums are well demarcated from other residential areas. Certain colonies of houses are distinctly 

upper class or middle class. Ambiguity exists for borderline cases who may belong to either of the 

classes.

The houses in the urban sector are usually brick and cement bungalows or semidetached homes, village 

houses are made of mud as are some slum homes.

There are over 300 schools in Kota that may be government run or privately owned. Many of the private 

schools cater to upper and middle class and are regarded as superior to those run by the state govern­

ment.

The villages are defined for the census as those areas which have a population of less than 5000 people, 

or where 75% of working men are farmers or the population density is less than 400 per sq.mile.

Over the last decade many of the farmers have become more prosperous. Farmers owning 10 acres or 

more of land are considered middle class. They enjoy a better economic standard but their life style is not 

very different from the smaller farmer or the farm labourer. For this study all economic classes were 

grouped as one in the rural sector.
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The village homes in Rajasthan are typically made of mud and are beautifully decorated with embedded 

bits of mirror and glass and frescoes. The courtyards are used as sleeping quarters. If the family owns 

animals they live in barns within the courtyard.

There is one middle school for several adjoining villages. They are run by the government and do not offer 

preschool and nursery training. Children enter school at 5 to 7 years. Televisions are owned by 10 to 20 

% of rural homes. Popular programme are watched by most villagers with their neighbour. A transistor 

radio was owned by 60 to 70 % of rural families.

Literacy is less than 4 % in women and 40% of men have received primary or middle school education. 

Even so newspapers are not widely read.

Socioeconomic classification :

There are many socioeconomic classifications which use different indices to define class. Most use 

income of the house which is often concealed from the investigator. The Market Research Society (MRS) 

classification does not consider income and is based on the level of education of the father/head of the 

family and his/her occupation; the MRS classification was therefore chosen for this study. Various permu­

tations define 8 social classes (Table 111.21 A and 111.21 B, p. 208 - 209).

n  SAMPLING :

SIZE:

In the formula recommended by the WHO (1986), sample size depends on the number of relevant 

variables to be jointly analysed. Age is always treated as 2 cells no matter how many subgroups are 

employed (WHO 1986).

The formula for sample size is N = 3000 log 10 x - 700

Where x = total number of cells. The formula requires additional 2 cells for the age factor. In the Kota 

study there are 3 cells for socioeconomic groups - urban advantaged group, urban lower group and rural 

groups and 2 for age.

Thusx = 3 X 2 ( For age ) = 6 

Therefore, N = 3000 log10x6 700 

N = 1300

The sample size should be 1300 (WHO 1986).
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SAMPLE S IZE  FOR IN D IV ID U A L  SOCIOECONOMIC GROUPS:

Sample size was calculated separately for each socioeconomic group, using the same formula, when it 

became evident that separate norms would be required for each (p. 102).

Based on the formula, the sample size needed for each socioeconomic group was 203. As ‘x’ in the 

formula reflects the variation within a sample, greater uniformity within each social class results in a 

smaller sample size requirement.

N = 3000 loglOx-700 

X = 1 (single social class) x 2 (for age)

Therefore, N = 3000 loglO 2 - 700 

= 903 - 700 

= 203

A sample size of approximately 600 was decided upon for the standardisation - 200 children were from 

the upper and middle class, 200 from the urban slums and 200 from the rural sector.

m  METHOD

A stratified sampling design was used. The primary sampling units were socioeconomic strata (SES) and 

the subunits were children aged 2 to 5 years. Children with congenital anomalies, mental retardation and 

obvious deafness were excluded.

Primary Sample ;

Four strata were defined :

Stratum one 

Stratum two 

Stratum three 

Stratum four

urban upper class 

middle urban class 

urban lower class 

rural children.

SES 1 and 2 by MRS 

SES groups 3,4,5 by MRS 

SES 7,8 by MRS

classification.

classification

classification.

To circumvent the problem of inadequately maintained or nonexistent birth registers in the district the 

following procedure was adopted.

For strata one and two a list of upper and middle class residential colonies and nursery schools was
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drawn up. Using Random Number Tables colonies and nursery schools were selected. A register of 

children aged two to five years from the chosen primary units was made after home visits. A further 

random selection of the children was done. Appointments were taken and data collected prior to the 

testing.

The subsample for stratum three was selected from the primary units of Anganwadls of the Integrated 

Child Development Scheme (ICDS). The ICDS Is a government run Intervention scheme for 0 to 6 year 

olds from the rural and slum populations. AnganwadI Is operated for a population of 1000 persons and Is 

manned by AnganwadI workers (AWW). A Lady Supervisor (LS) manages 10 to 12 Anganwadls. 

Immunisation, nutrition and early education are cornerstones of the program.

Orientation lectures were held for the Lady Supervisors with the help of Mr.Dadlch, the Regional Deputy 

Director of the ICDS. The nature of the study and Its requirements were explained. With their help from 

a list of all the Anganwadls operating In Kota district 10 were randomly shortlisted.

From each AnganwadI every 5th child listed In the register who was 2 to 5 years was enrolled. The 

AWWS, helped to collect data on parents education, fathers job, number of siblings and birth order.

Those villages not covered by the ICDS project were listed. Randomly selected villages from them were 

admitted In the study.

The headman or a senior citizen of the village was approached for assistance. Refreshments, free medi­

cal checkup and free medicines were used as Inducements. All children aged 2 to 5 years were tested In 

each selected village.

MODEL I (PREPILOT I)

Ethnic modifications to the original picture of the Egan Bus Puzzle Test were made (photo. 111.1 p. 111 ) 

and the response of Indian children to It was explored. The overall size of the picture was 33.5cm x 43cm.

(a) Subjects:

Twenty seven children from one urban and one suburban school of Kota attended by upper and middle 

class children participated: The eleven girls and sixteen boys were aged 33 to 55 months - five aged 35 

months or less; four 36 to 38 months; eight 39 to 41 months; six 42 to 44 months and 3 over 44 months.

110



(b) Materials

The following ethnie modifications were made to the picture of the original Bus Puzzle Test (Photo II 1.1):- 

. Clothes, hair and skin colouring were suitably altered.

. An Indian bus replaced the red London bus.

. A ubiquitous policeman was substituted tor the lollipop man who does not feature in India.

. A buggy or pram is rarely used by Indian mothers; so the whole situation of a mother pushing a buggy 

was replaced by a mother holding the hand of a child walking beside her.

. Most Indian mothers do not carry a handbag. The Indian mother instead carries a shopping basket full 

of fruit and vegetables.

PHOTO.III.1

ETHNIC MODIFICATION OF THE BPT - MODEL I

As in the English version there were nine noun labels - ‘dog’, ‘car’, bus’, ‘postbox’, ‘mummy’, boy ‘, 
bike’, ‘policeman’, ‘bag’; and six questions - Q.1 ‘Why do we have steps on a bus?’ (to go up), Q.2 

‘What is mummy doing?’ (Going shopping), 0.3 ‘What is he going to do with it?’ (Put it in the 

postbox), 0.4 ‘What is he doing with his other hand?’ (Taking the dog tor a walk), 0.5 ‘What is this 

boy doing?’ (Riding his bike), 0.6 ‘What is the policeman doing?’ (Stopping the cars to let children 

cross the road).
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(c) Procedure:

Subsections were those of the Bus Puzzle Test - Expression - verbal labels (9 items); Comprehension 

verbal labels (9 items); Comprehension of questions (6 questions); Expression on questions (6 ques­

tions). Administration followed that of the Bus Puzzle and the English scoring system was applied to each 

section. Performance skills were not included at this stage because the adaptation was still a paper 

model.

(d) Results

The distribution of raw scores and developmental ages for each section of the test are detailed in Table 

III.1, p . 216. Developmental age was estimated by plotting each child’s raw score on the centile graphs 

of the English standardisation sample (Egan & Brown 1984). Egan referred to children falling below the 

20th centile as below average, among the 20th and 50th centile as average and above the 50th centile as 

above average.

Figure III.3 (p. 291) presents the centile findings of the Indian sample in histogram form. In all sectors 

except expression on questions the majority of the Indian children fell in the below average group. The 

distribution of types of expressive verbal label (EVL) - generic/functional/proper term - used by the chil­

dren to name the nine items is given in Table 111.2 p. 217. The proportion of children comprehending each 

of the six questions varied from 59 to 96 per cent (Table III.3, p. 217). The type and level of expressive 

response to questions is shown in Table 111.4, p . 218.

Generally, the level of expressive response for those understanding a question was higher in Indian 

children suggesting that the ability to formulate a sentence was not the main reason for below average 

achievement in other areas.

(e) Conclusions :

The finding of this small pilot study suggests that these minor ethnic modifications of the street scene of 

the original Bus Puzzle would be insufficient and that more authentic and familiar scenes of life in India 

are required.
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MODEL II (PREPILOT n)

AIM

To determine a scene appropriate to the multiethnic and socioeconomic society of India.

(a) Subjects:

Sixty six, six to seven year old children were piloted on 4 scenes; older children were used to avoid other 

developmental factors confounding the findings. Children younger than six may not respond because of 

immaturity and not because the item is socioculturally inappropriate. Children over the age of eight could 

have had too wide an experience of the world through television, books and formal education and their 

responses would not typify the experience of the age group under study. Twenty-three of the 66 children 

were girls. Socioeconomically, 12 came from rural, 16 from upper class and 38 from middle class back­

grounds.

(b) Materials:

Four scenes were developed which adhered to the design principles of the Bus Puzzle Test:-

1. Familiarity of the target population with the objects and situations depicted.

2. A range of complexity of objects and scenes depicted in each picture to cover the age range. Egan, 

author of the Bus Puzzle test was consulted to confirm the developmental complexity of each of the 

items in the original test. A similar range and balance was aimed for in each Model II scene.

The four pictures (size 33.5 cm x 43 cm) depicted the following scenes: (Photos III.2 to 111.5-p. 114-115)

1. A street 3. A railway platform

2. A courtyard 4. Inside a house

Within the four scenes there were 29 items for noun labeling (4 vehicles, 9 people, a dog, 15 objects) and 

20 situations for questions.

Detail of the verbal labels and questions for each scene is given in Table III.5 and III.6, (p. 219 - 220)
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PHOTO III.2

A STREET

PHOTO III.3

COURTYARD
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PHOTO III.4

RAILWAY PLATFORM

PHOTO III.5

r

INSIDE A HOUSE
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(c) Procedure:

The four test pictures were presented in a randomized order. Some items and situations were common 

to more than one scene and were requested only once. Vocabulary and response to questions were 

recorded and analysed.

As in the earlier model the subsections of the test were Expression - verbal labels; Comprehension - 

verbal labels; Comprehension of questions; Expression on questions.

(d) Findings: -

The findings suggested that many children (particularly rural) were not familiar with buses, trains or cars 

but that all had experience of houses and courtyard. The percentage of correct responses for each item 

and each question are shown in figures III.4 and III.5, p. 292 - 293.

(e) Conclusions/Selection of items for Model in  : -

Verbal labels for Model III were chosen from among those comprehended correctly and named by 60% 

of the children. Similarly, situations correctly recognised by 60% or more of the sample, were selected. 

From these items which could not be fitted in a single cohesive scene were rejected.

Verbal labels selected for model three:

Vehicle cycle

Characters mummy, girl, boy, postman, baby, dog

Objects clock, schoolbag, bucket, steps, chair, fan 

tree, stove, mirror, light, bed, tap

Questions selected for model three

What is mummy doing?

What is the girl doing?

What is the dog doing?

(Bathing Baby) 

(sleeping)

(eating or licking)
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What are taps for? (give water)

What is the boy doing? (reading)

What is the lady doing? (combing her hair)

What are steps for ? (to go up/down)

What is a fan for? (to cool air )

Why do we have clocks? (to tell time)

What is mummy doing? (cooking a chapati)

What is the postman doing? (delivering letters)

What are mirrors for? (to see reflection)

What is in the schoolbag? (pencil, rubber, books, pen)

MODEL III (PILOT)

AIM

To subject Model III of the Indian Picture Puzzle Test to Item Analysis in order to select the most 

appropriate items.

(a) Subjects:

450 children were tested; the first 100 with a paper model, the other 350 with the wooden insert puzzle. 

The sampling method described in the section on standardisation (p. 108) was used, children were 

randomly selected from the upper, middle and lower urban class and rural homes.

(b) Materials:

The scene depicted the inside a house within a courtyard and included the eighteen noun labels and 

thirteen questions on illustrated situations selected from the findings of Model II. (Photo III.6). A situation
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depicting a boy climbing a tree to retrieve his kite was added to the list as no suitable situation at a level 

corresponding to a lollipop man stopping the traffic (in the English version) had been identified from 

Model 11 The ‘Kite’ formed the 19th verbal label and the Question “What is the boy doing?” - (retrieving his 

kite) - the fourteenth question.

The picture was converted into a wooden puzzle (31 x 45 x 0.5 cms.) with thirteen lift-out pieces - cycle, 

mummy, girl, boy, baby, clock, bucket, fan, tree, stove, chair, bed, dog so that recognition of shape and 

orientation of the pieces could be included in the analysis (Photo.lll.7, p. 143). Each piece could be easily 

removed or replaced by a small knob in the centre of it.

The detailed description of each item is on p. 131 -136.

PHOTO III.6

3t r

MODEL III - INSIDE A HOUSE AND COURTYARD

(c) Procedure:

All children were tested on vocabulary (comprehension and expression) for the nineteen items and on 

questions (comprehension and expression) for the fourteen situations illustrated; the spatial skills of 350 

were tested with the thirteen lift out pieces.

The test environment was made as reassuring as possible. Children were seated on a parent’s or 

grandparent’s lap, allowed to play with a few toys and given biscuits before the test was introduced. The 

latter was an effective method in this cultural group to get the child’s cooperation because test situations
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are unfamiliar to rural and slum Indian children and cause anxiety. Commands were repeated if a child 

looked hesitant and awkward pauses were prevented by interspersing a non directive phrase such as 

“Which one did I ask for?” in an encouraging voice. Hindi was the usual medium of instruction but a child’s 

mother tongue or a mixture of languages was used when appropriate. The principal aim was to commu­

nicate the instructions to a child. Care was taken not to give nonverbal clues like pointing or looking at the 

answer. Usually the test took 10 to 15 minutes. Occasionally in very young children, particularly from the 

deprived groups, it took up to 40 minutes. Responses were recorded verbatim by a helper. Demographic 

information on each child was collected on site. It included the date of birth (if available), sex, social class, 

number of siblings in the family, birth order, level of literacy in mother and father, the father’s occupation 

and mother tongue of the family.

Expressive language on verbal labels:-

The child’s attention was drawn to one of the larger items, usually the bicycle and asked “What is this?” 

As a child named each piece she was asked to lift it out and place it by the tray. The non lift out pieces 

were tested last and the child’s attention drawn to them by saying “ Ooh look what’s this?”

If a child was too shy to reply to the first question, the assessor named the piece and helped the child to 

take it out. After the first two hundred children were tested, special tables were drawn up of the different 

types of responses obtained for the nineteen verbal labels and fourteen questions. This was to aid 

grading of responses of each of the children (p. 246 - 249)

Comprehension language -  verbal labels:

The child was asked to replace each piece in turn, saying “put the ... back”. The proper term was used 

and not the child’s version of it. Easier labels like ‘Cycle’, ‘Dog’, ‘Mummy’ were asked first with the more 

difficult ones e.g. ‘Stove’, ‘Chair’ and ‘Mirror’ coming last. If a wrong choice was made, the piece was 

taken back from the child and replaced by the tray and the instructions were repeated. The child was 

given the correct piece after a second incorrect choice so that recognition of the recess could be as­

sessed.

In order to make location of a piece easier for the younger children (< 4 years) the 19 items were 

presented in two batches - items 1 to 10 and then items 11 to 19.

Recognition of recess or inset:

A child’s ability to select the correct recess was noted during the comprehension section.
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Orientation o f  the piece to recess:

A child’s ability to orient the piece to the recess was then noted.

Comprehension and Expression of illustrated situations:

The section was introduced by pointing to the man on the bike and asking the child, “ What is the man 

doing?” The response was not recorded. If the child failed to respond, the answer that “He is riding a bike” 

was given.

The relevant part of the picture was shown with each question. Spoken responses were recorded verba­

tim and gestured ones described.

SCORING

Initially, responses were scored according to Egan and Brown (see p. 40). However, a class of response 

was obtained from children in the Kota study which had only been encountered in the English cohort in 

an occasional child from the youngest age groups whilst standardising the Bus Puzzle Test (Egan - 

personal communication).

These responses tended to occur in two circumstances, when children were asked to name items in the 

expressive verbal labels’ section and in response to questions on the illustrated situations. In the first 

circumstance, instead of naming the item the child produced a noun label for an item which was percep­

tually similar to or which bore a functional resemblance to the test item, e.g., ‘coin’ for clock’ and ‘moon’ 

for ‘chapati’. In the second circumstance, some responses obtained for comprehension of questions 

included those which gave a literal description of the picture without assimilation of the situation depicted, 

e.g., ‘Mummy is holding a moon in her hand’ for mother cooking a chapati, ‘She is doing namaste’ for the 

girl sleeping in the cot with her hands folded [see photo p . 143]. The children giving such responses were 

not seeing the pictured item in context and were thus analysing it incorrectly. Examples of these re­

sponses are given in Tables IV. 16 and IV. 17 in English (p. 284 - 286) and Tables 111.22 and 111.23 in Hindi 

(p. 246 - 249). The two categories of responses are hereafter referred to as ‘CONCEPTUAL types of 

INTERMEDIATE RESPONSES.

FREQUENCY O F OCCURRENCE O F (CONCEPTUAL) IN TE R M ED IA TE  TYPES OF RE­

SPONSES IN  TH E KOTA COHORT

The proportion of children giving such responses in the Kota study varied between items and within age 

and socioeconomic groups. The proportion depending on age and socioeconomic group was 5 to 20 per
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cent overall (fig. IV. 11, fig.lV.12). Some test items evoked more intermediate type responses than oth­

ers; these varied according to age and socioeconomic group, e.g., verbal labeling of ‘dog’ (5 - 22%), of 

‘stove’(0 -22%), of ‘light’ (2 -21 %), of ‘steps’ (2 -20%), of ‘lady’(1 -17%), of ‘bucket’(1 - 9%), of ‘mirror’ (0 

-10%) and of postman (13 - 40%) (fig. IV.1 to IV.10 p. 297 - 306).

In the <= 36 month age group, advantaged children gave a higher number of intermediate responses 

when compared to either of the deprived groups. In the 37 to 48 month age group the percentage 

decreased in the advantaged group but increased in the disadvantaged group and in the slum, more than 

the rural children. The percentage of intermediate responses fell even further in the oldest advantaged 

group, although some 12 percent were still using them for some items. In contrast, a rise was seen in 

both the disadvantaged groups with age. This probably reflects the deprived children moving later from 

no response to a verbal one.

A D D ITIO N A L F IE L D  WORK I  -  A COMPARISON O F 2 AND 3 D IM EN S IO N A L S T IM U L I

In view of these findings, an additional field study was undertaken to explore the problem the Indian 

children seemed to be having with analysis of the pictures [see p. 136 - 139 for the study details]. The 

field study compared the expressive verbal labels given by children for the items in the picture puzzle (2- 

Dimensional stimulus) and for the same items presented as miniature toys (3-Dimensional stimulus).

Children, particularly those from the deprived population did significantly better (p <0.05) when asked to 

name toys rather than pictures. Since this indicated that the correct labels did exist in the child’s lexicon, 

the problem presumably lay in the analysis of pictorial representations. The ability to interpret a 2-dimen­

sional picture lagged behind the development of language in a significant proportion of Indian children 

and was indeed an important factor in influencing linguistic responses in this population.

REVISED SCORING

It was felt that, in the Indian context, adjustments to Egan’s scoring system were necessary in two 

sections of the test:

(a) The scoring system devised by Egan for the Expressive label section of Bus Puzzle Test (BPT) took 

account of immature responses in her cohort i.e. responses which were generic or functional, although 

the proportion of these types of response was not great. Her cohort, however, did not produce names of 

objects which were perceptually similar to the test item, or were only part of the test item, as did a 

significant proportion of Indian children. Therefore it was not necessary for Egan to incorporate these into 

the BPT scoring system. If a similar approach was used with the Kota sample, the expressive language 

of a considerable number of Indian children would appear to be less well developed than was actually the
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case. In addition, the significance of the influence of the ability to perceive a picture on linguistic re­

sponses to the Indian Puzzle would be ignored. To avoid underscoring children with delay/problems in 

picture perception on expressive language measures it was decided to add another category of INTER­

MEDIATE response to the levels defined in the English scoring system for ‘Expressive Verbal Labels’ - 

‘CONCEPTUAL . Names of objects with perceptual similarity to the test item or which were only part of 

the test item were incorporated into the generic type of intermediate response in scoring the Indian test.

(b) Answers to the Comprehension of questions section in the Egan BPT receive 1 or 0. Responses that 

indicate comprehension of the question form and also that the conceptual aspect of the situation illus­

trated has been understood score 1. Those which do not embody the latter or are irrelevant score 0. With 

this emphasis it was decided to rename the Comprehension aspect of the Questions sections, Compre­

hension of Illustrated Situations.

The final scoring system for Model III is summarised below:- 

F IN A L SCORING SYSTEM FOR M O D EL I I I

Expressive verbal labels:

Types of Response - 

To None or in appropriate, e.g., “I want a drink” T1A = Conceptual Label 
incorrect, but appropriate for an object of close physical resemblance. 
Eg., ‘coin’ for ‘clock’

T1B Functional term (assessment of function or use of the object), e.g., "to 
sit on” for “chair,” "to sleep on " for " bed “

T1C Generic terms (name of another related object from the same generic 
category). E.g. "table” for “chair”, "cat” for “dog”

T1D

T2

Generic Label comprised only part of the object. E.g., "fire” for "stove”, 

"wheel” for "cycle”

Correct labels.

T1A to T1D are categories of Intermediate response

Scores for To = 0; T1A, T1B, T1C, T1D = 1; T2 = 2.

The maximum score was = 38
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Comprehension of verbal labels

Two levels of responses -

Scores for

The maximum score was

To

T1

TO

T1

= incorrect. 

= correct.

= 0 :

=  1 

= 19

Recognition of inset;

Two levels of responses - To = incorrect.

Scores for

T1 = correct (immediate selection

or after minimum trial and error).

TO = 0;

T1 = 1

The maximum score was = 13

Orientation of the lift-out piece to the recess;

Two levels of response - To = incorrect

T1 = correct (immediate selection

or after minimum trial and error).

Scores for

The maximum score was

TO

T1

0;

1

13

Comprehension of illustrated situations;

Types of response:

To = Response none or inappropriate

T1 = Literal description of parts of the picture

without assimilation of the whole situation.
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E.g., Q. What is the boy doing?

A. Lying down. (correct ans. is reading a book)

E.g., Q. What is mummy doing?

A. Sitting ( correct ans. is cooking)

T2 = Description relates a person to an object, but fails to assimilate or express

purpose of the activity.

E.g., Q. What is mummy doing?

A. Throwing water on the baby. (correct ans. is bathing the baby).

E.g., Q. What is the dog doing?

A. Putting out his tongue. (correct ans. is eating or licking.)

T3 = The child gives a correct answer.

Score: for T0=0; T1=0; T2=0; T3=1. The marks were given according to the level of 

response, the scores were totaled. The maximum score was 14.

All responses, either by descriptive gesture or verbal reply, were scored if they conveyed the idea given 

in the parenthesis to each question. For e.g., in response to Q.10 “What is the boy doing?”, deliberate 

pointing to the kite, whether it was accompanied by words, showed understanding of the situation. 

Replies were scored if they related to the depicted situation in some way even if the child had not 

completely understood the picture. In reply to the question “What might be in the school bag? “, marks 

were given according to the number of relevant items named.

Expressive language - Responses to fourteen questions on illustrated situations:

To score, replies had to relate to the depicted situation. Thus only response type T1, T2 or T3 for 

comprehension were given positive scores.

Level 0 = Response none or meaningless

Level 1 = Gesture or single word (noun)

Level 2 2 words without a verb

Level 3 = 2 to 3 word sentences with a verb - Simple sentence
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Level 4 = Compound sentence, I.e., 2 simple sentences with a conjunction.

Level 5 = Complex sentence.

The scores were LO = 0, L1 = 1, L2 = 2, L3 = 3, L4 = 4 & L5 = 5 

The maximum score was 65

In reply to the 14th question “What is in the schoolbag?”, a point is awarded for each relevant items 

named, up to a limit of three.

The maximum score was 3

Tables were constructed to help grade responses in the expressive verbal labels and comprehension of 

situations illustrated. (Tables 111.22 & 23 , p. 246 - 249)

STATISTICAL M ETHODS

Data were entered into Database Hi. The statistical package Markstat was used to establish the range, 

mean and standard deviation for scores in each section of the test according to age band and socioeco­

nomic group. (Table 111.10, p. 226).

Item analysis Item Analysis was under taken using the methods described in Osterlind (1987). Each 

item was subjected to Item Discrimination, Item Difficulty and Item Bias analysis to test its suitability 

(described on p. 80 - 81).

RESULTS

DEMOGRAPHIC

Four hundred and fifty children were given the Indian Bus Puzzle Test. Thirty were excluded because 

sixteen were aged more than 60 months, the date of birth was not known in twelve children and data was 

incomplete in eleven children. The final sample was reduced to four hundred and eleven children. The 

socioeconomic distribution according to age group and sex are shown in Table 111.19 below.
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Table 111.19

AGE TOTAL BOYS GIRLS

UPPER

URBAN

MIDDLE LOWER

RURAL

< = 36 114 61 53 30 26 28 30

37-48 162 88 74 52 38 37 35

49 - 60 135 86 49 36 30 39 30

TOTALS 411 235 176 118 94 104 95

BASIC STATISTICS

The distributions of the range of the raw scores, the mean and the standard deviation for sections - 

expressive verbal labels, comprehension of verbal labels, comprehension of questions on illustrated 

situations, expression on illustrated situations, recognition of the recess and orientation of the piece 

according to age and socioeconomic group is shown in Table 111.10 (p. 226).

The average scores in each socioeconomic group, in each subsection of the test were compared with 

the student’s t test for significance (Table IV.11 on p. 157). Differences in the average scores between 

upper and middle urban groups were not significant in all subsections of the test. The difference between 

average scores in middle urban and lower urban groups, between lower urban and rural groups were 

significant in all the subsection testing verbal ability but were not significant in the sections testing perfor­

mance skills. The upper urban and middle urban group were therefore amalgamated reducing the num­

ber of socioeconomic groups to three.

ITEM A N A LYSIS

Items in each sector of the test were subjected to the statistical procedure of item analysis - item dis­

crimination, item difficulty and item bias.

The purpose of item analysis was to select suitable test items for the final version of the test and to find 

out the value and the performance of each test item in the various sectors and subsectors of the Indian 

Picture Puzzle Test. The internal reliability of the test would thus be increased.
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SECTOR SUBSECTOR

NUMBER OF ITEMS 

SUBJECTED TO ITEM ANALYSIS

Verbal labels Expression 19

Comprehension 19

Questions Comprehension 14

Shape Recognition of the recess 13

Orientation of the piece 13

IT E M  D IS C R IM IN A TIO N

Children were allocated to one of three age groups - <=36 months, 37 to 48 months, 49 to 60 months. 

The number of children giving the correct answer was noted. To help later selection, items were first listed 

in rank order, for each age group within a sector, according to their ability to judge performance. The 

range of scores was divided into thirds. Scores in the upper (U) third and in the lower (B) third were 

counted and converted into a percentage of their respective third and denoted MU% and MB% respec­

tively. The IDI was calculated by deducting MB% from MU% and converting it into decimal form. Tables 

111.11 A to E, p. 227 - 231 provide the values for each item.

Items falling in the first 5 ranks for any age group were tabulated. (Tables 111.12 A TO 0, p. 232 - 234)

a) Eleven items fell in the first five ranks in all age groups for Expression on verbal labels and for Compre­

hension of verbal labels. Eight items did not (Table 111.12 A).

b) Ten questions fell in the first five ranks in all age groups for Comprehension of illustrated situations. 

Four did not achieve the first 5 ranks for any age group. (Table 111.12 B).

c) Ten items fell in the first five ranks in all age groups for Recognition of recess. Three did not achieve the 

first 5 ranks for any age group. (Table 111.12 C).

d) Nine items fell in the first five ranks in all age groups for Orientation of the piece. Four items did not 

achieve the first 5 ranks for any group. (Table 111.12 C). At the completion of Item Discrimination the status 

was as follows;

* Sixteen items featured in all age groups for either comprehension or expression and were carried 

forward for further review - ‘fan’, ‘cycle’, ‘tap’, ‘bucket’, chair’, ‘mirror’, ‘baby’, ‘girl’, tree’, clock’, 

stove’, bed’.
* The ten questions with the top most item discrimination in all age groups in comprehension of illus­

trated situations were considered for further scrutiny. They were:-
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- ‘What is mummy doing? (Bathing baby - C1)’, ‘What is the girl doing?’ (sleeping - C3)’, ‘What is 

the dog doing?’ (eating -C8), ‘What is the boy doing?’ (retrieving his kite - C l3), ‘What is the boy 

doing?’ (reading - 04), ‘What is the lady doing?’ (combing her hair - 05), ‘What is a clock for?’ 
(010),‘What might be in the school bag?’ (014),‘What is a fan for?’ (07) - [where 01 to 014 imply 

comprehension for question].

The analysis for the subsection on recognition of shapes showed that the recognition of recesses did 

not judge spatial skills after the age of 48 months.

IT E M  D IF F IC U L T Y

The statistical procedure assesses the difficulty level of each test item. ((For details of the statistical 

method see page 80 ) When an increasing number of children from each successive age group, give the 

correct response, an item is said to have a ‘good’ item difficulty. Items with ‘poor’ item difficulty don’t fulfill 

this criterion and are uniformly easy or difficult for all age groups.

The number of correct responses for each item in each age group was converted into a percentage. A 

graph was plotted with age groups on the X axis and the percentage of correct responses on the Y axis 

. Figures 111.6 to 8, p. 294 - 296 show the percentage of children giving the correct response according to 

age for each test item.

The findings are summarised in the Table 111.15 below: -

128



TABLE 111.15

ANALYSIS O F IT E M  D IF F IC U L T Y

Ascending

TYPE OF 

Slight flatteningor

CURVE
Retrograde or 

flat

VERBAL LABELS:

Comprehension : Stove, Baby, Tap, 

Kite, Bed,

Light, Dog 

Mirror, Bucket

Tree, Cycle, Boy 

Fan, Clock, Girl 

Chair, Steps, Lady 

Postman

Expression ; Bed, Bucket, 

Tap, Clock, 

Fan, Girl, Boy 

Baby Stove,

Cycle, Tree, 

Kite, Chair, 

Mirror, Light, 

Lady, Dog

Steps

Postman

QUESTIONS;

Comprehension: C2,C3,C4,C6, 

C7,C11,C13, C14

C1,C5,C8,C9,C10 C12

SHAPES:

Recognition Baby, Girl,

Dog, Fan, Tree 

Chair, Stove

Lady, Boy, Cycle, 

Bucket, Bed, Clock -

Orientation Lady, Baby, Boy, 

Stove, Bucket, 

Fan,Chair,Girl

Bed,Dog,Clock,Tree - 

Cycle

From the table it can be seen that verbal labels ‘steps’ and ‘postman’ and question C12 ‘What is postman 

doing’ were equally difficult for successive age groups and did not show improving verbal ability with age.
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IT E M  BIAS

Bias is a systemic error in the measurement process and denotes the consistent distortion of a statistic. 

A test item is said to be unbiased when the probability of success on it is the same for equally able 

examinees of the same population, whatever their subgroup membership. Presence of bias was tested 

between socioeconomic groups for each item.

In this study the statistical procedure for item bias examines each test item for social group bias. All items 

of the IPPT were subjected to the procedure. (For details of the statistical procedure see page 80).

The Chi square (X2) analysis rather than Analysis of Variance, Transformed Item Difficulty and Item 

Characteristic Curve was used because it is simple yet reasonably accurate (Osterlind 1987). Chi square 

Analysis examines the likelihood of test takers from different subgroups but of the same ability level, 

giving the correct response. Therefore, an item is unbiased when all test takers at a given ability level 

have an equal probability of answering an item correctly regardless of their group membership as to sex, 

socioeconomic background etc.

Children were grouped by socioeconomic status (SES) - urban upper, urban middle, urban slums and 

rural. The total scores in each section of the test were divided into four categories each of which repre­

sented an ability stratum for each SES groups. The total number of children and the number who cor­

rectly responded on an item was calculated for each category. Chi square tests were carried out with the 

null hypothesis that all children, whatever their SES subgroup membership, at any given ability level, 

have an equal probability of responding correctly. The level of significance was kept at 5% and the degree 

of freedom was (2 -1) x (n -1) where n denoted the number of subgroups, i.e., socioeconomic groups so 

n = 4. Four chi square statistics were calculated for each of the 2 x n contingency tables constructed 

from the above steps. Statistical Tables were used to ascertain whether the difference in the number of 

children responding correctly in ability stratum in each subgroup was significant and therefore biased.

Tables 111.14 A to E, (p. 235 - 239) show a summary of the chi square analysis for Item bias between 

socioeconomic groups for Expressive verbal labels. Comprehension of verbal labels. Comprehension of 

questions on illustrated situations. Recognition of correct recesses and Orientation of each piece at 5% 

significance level.

Summary of findings o f Item bias results :

Verbal labels:

Test items that were biased in all ability levels in ‘comprehension’ and ‘expression’ were excluded from 

further consideration. (Tables 111.14 A and 111.14 B, p. 235 - 236). The item excluded was ‘postman’.
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Questions on illustrated situations: No question showed bias at all the ability levels. (Table 111.14 C, p. 

237).

Recognition of recess or Orientation of the piece : None of the Items showed social group bias. 

(Tables 111.14 D and 111.14 E p. 238 - 239 ).

F IN A L  SELEC TIO N OF ITE M S  FOR STANDARDISATION

The foremost consideration In selection of Items and questions for standardisation (Model IV) was the 

findings of the Item analysis. During data collection It was noted that the drawing of some Items appeared 

ambiguous to some children and confused their ability to assimilate the scene correctly; others failed to 

excite sufficient Interest to provoke language. The author observed that children clearly assimilated the 

activities Illustrated In each sector of the picture as they were taken through the verbal labels sections 

and decided that the final selection of noun labels should Include all parts of the picture covered by the 

questions. These observations/considerations are Incorporated In the statistical profile given below of 

each Item and question. In statistical terms Items should be rejected If Item analysis show them:

- to be extremely biased between socioeconomic groups

- not to discriminate adequately enough (IDI => 0.5) to judge a child's performance.

- not to become Increasingly easy with age (difficulty)

PRO FILE O F 19 VERBAL LABELS

Comments on general qualities and the statistical profile of all 19 verbal labels are given below.

Dog :

The IDI for expression and comprehension for dog was good In the <=36 mth age group but poor for older 

children. Only 55% of <=36 month old children, but almost 100% of the oldest group comprehended It. 

It Is unbiased In both expression and comprehension.

Item selected.

Girl:

This Item discriminates well In the first and second age groups In expression but only In the first, In 

comprehension. There Is no Item bias In expression, bias appears In comprehension In the top ability 

group.

A girl Is generally called a ‘person’ In Hadotl, the rural dialect, which gets a lower score In the test. Also, 

the orientation of the girl may cause perceptual difficulty.

Item selected.
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Lady:

The lady discriminates weii in the youngest age group in both expression and comprehension. There is 

bias in only one ability level in expression that could be due to the term used in the local dialect for ‘lady’ 

which is non specific.

Item selected.

Bed:

The bed discriminates well in both the <=36month and the 37- 48 month age groups. There is no bias in 

expression or comprehension.

Item selected.

Tree :

The tree discriminates well in expression in 37-48 and 49-60 months old and in comprehension in the 

<=36 month old children. There is no bias in expression but bias is seen in the top ability group in 

comprehension.

Item selected.

Kite :

The kite is a good discriminator in the <=36 month old and 37-48 month old children. There is no bias in 

comprehension but a bias at one ability level in expression.

Item selected.

Mirror:

The mirror discriminates well in the 37-48 month and the 49-60 month age group. It is unbiased in 

expression and comprehension.

The reflection of the woman in the mirror presented some difficulties in perception and perhaps cognition 

particularly in the younger children. Since it is a good discriminator in older age groups it was selected. 

Cycle :

The cycle is a good discriminator in the < =36 month and to some extent in the 37-48 month old children. 

It is unbiased in comprehension but is biased in one ability level (0 to 15) in expression.

Many rural children called it a motor cycle more common in villages.

Item selected.

Postman:

The postman is a good discriminator in the oldest age group and a reasonable one in the 37-48 month old 

children. It is biased in comprehension. As the number of successful children is too small in all ability 

levels in expression, the computation to estimate item bias failed in this section.

Indian postmen do not wear their uniforms when on duty. They also do not make house to house delivery 

but tend to give all the post to one person in the village or colony, who then distributes them. Disadvan­

taged homes rarely get postal deliveries. The Item difficulty curve was retrograde.

Item rejected.

Bucket:

The bucket discriminates well in the 37-48 month and 49-60 month old children. It is unbiased in expres­

sion and comprehension.
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Water splashing out of the bucket presented problems In some children who identified it as ‘flowers’, 

‘flames’ or ‘plants’.

Item selected.

Fan :

The fan discriminates very well in the <=36 and 37-48 month old children. It is unbiased in expression 

and comprehension.

Item selected.

Clock :

The clock discriminates well in the 37-48 month and the <= 36 month age groups. It is unbiased in 

expression and comprehension.

Item selected.

Baby :

The baby discriminates well in the < =36month olds and fairly well in the 37-48 month old children. It is 

unbiased in expression and comprehension.

Item selected.

Boy :

The boy discriminates well in the <=36 month old children in expression and comprehension. It had a 

lower IDI in the older age groups. It is unbiased in comprehension but showed bias in the top ability level. 

A more general term for a boy, which means person, is more commonly used in Hadoti.

Item selected.

Chair:

The chair is a very good discriminator in all age groups. It is biased in two ability levels in expression and 

one ability level in comprehension.

A chair is more commonly seen in more advantaged homes and may account for the bias noticed in the 

lower ability levels.

Since the item was a good discriminator in the oldest age group it was selected.

Stove :

Stove is a good discriminator in the 49-60 month old children. It is unbiased in comprehension and 

expression.

The stove is an old-fashioned model and caused problems of identification in some urban children. The 

flames presented perceptual difficulties to a few of the deprived children who called them ‘flowers’.

Item selected.

Steps :

It is a good discriminator in both the older age groups. It is unbiased in expression and comprehension. 

The drawing of the steps was unclear and resulted in perceptual difficulty for all age groups. The Item 

difficulty curve was flat.

Item rejected.
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Taps:

Taps’ has good discriminating ability in the two lower age groups. It is unbiased in both expression and 

comprehension.

Like the ‘Light’ the size is too small and children had problems locating them in the picture.

Item rejected.

Light:

Light is a good discriminator only in the 37-48 month old children. It is unbiased in expression and 

comprehension.

The size is too small and often children had difficulty locating it in the picture.

Item rejected.

Final exclusions:

Four items were excluded - ‘Taps’, ‘Postman’, ‘Light’ and ‘Steps’. ‘Taps’ and ‘Light’ were too small and 

children had difficulty locating them. Since they were not lift-out pieces, testing comprehension of these 

verbal labels was a problem. Their statistical profile was less than satisfactory; ‘steps’ were perceptually 

ambiguous for all ages and the item difficulty curve was retrograde. ‘Postman’ was biased and too difficult 

at all ages. In all fifteen verbal labels were selected.

PROFILE OF 14 ILLUSTRATED SITUATIONS:

Comments on general qualities and statistical profile on all the 14 questions on illustrated situations are 

given below.

1. Q. What Is mummy doing? (bathing baby)
It discriminates very well in all age groups. It is biased in three ability levels. The item difficulty curve was 

smoothly ascending.

The situation had been conceived to parallel with that of mummy pushing a buggy in the Bus Puzzle Test 

- both early childhood experiences in respective cultures. It was recognition of the artistic convention of 

dashes representing water splashing out of the tumbler that seems to have posed difficulties in the 

deprived population.

Since the items ‘Lady’ and ‘Baby’ were selected for the section on verbal labels, this situation flowed into 

a ‘story’ and was retained for the final model. The high discriminatory index contributed to the decision.

2. Q. What is the girl doing? (sleeping)

The situation discriminates well in the youngest children. It is increasingly easier with age. It is not 

biased.

The girl’s folded hands by her head posed some perceptual difficulty in younger children.

Item selected.
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3. Q. What is the dog doing? ( Eating)
The situation discriminates well in the youngest and in the 37-48 month old children. It is unbiased.

The dog’s posture caused some confusion; some children did not agree that the dog was eating even 

after it was pointed out to them.

Item selected.

4. Q. What are taps for? (To get water)

The question is a poor discriminator in all age groups. It isunbiased.

Item rejected.

5. Q. What is the boy doing? (Reading)
The question discriminates well in all three age groups. It is unbiased.

The boy’s long pants confused some children in calling him a man. Some children had trouble with 

identification of the book in the boy’s hand, calling it a television remote controller or calculator and 

needed pointing out.

Item selected.

6. Q.What is the lady doing?( Combing her hair)
The situation is a good discriminator in both the older age groups. It is biased in the lowest ability level. 

The comb was not recognised sometimes. The reflection of the woman’s face in the mirror caused some 

perception problems.

Item selected.

7. Q. What are steps for?(To go up)

The question is a good discriminator in the two older age groups. It is biased in the lowest ability group. 

Since the ‘Steps’ had been discarded for the section on verbal labels this question was also rejected.

8. Q.What is a fan for? (To cool the room)

The question is a good discriminator in the two older age groups. It is unbiased.

Item selected.

9. Q.What is a clock for?(To show time)
The question is a good discriminator in the two older age groups. It is unbiased.

Item selected.

10. Q.What is mummy doing?(Cooking a chapati)
The situation discriminates well in the younger age groups particularly among the <=36 month old chil­

dren. It is unbiased.

Item selected.

11. Q. What is the boy doing? (The boy is climbing a tree tofetch the kite)

The question is a very good discriminator in the 37-48 month old and good in the 49-60 month old 

children. It is unbiased.

Item selected.

12. Q. What is the postman doing? (Delivering letters)

The question is a good discriminator in the oldest age group. It is unbiased. Since the ‘Postman’ had been 

discarded in the verbal label section this question was also rejected.
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13. Q.Why do we have mirrors? (To see our reflection)
The question is a good discriminator in both the older age groups. It is unbiased.

The question occasionally confused the younger children and the responses were difficult to grade. This 

was because ‘kanch’ means mirror and glass.

Item selected.

14. Q. What might be in the schooibag? (Books, Pen, Copies, Pencil etc.)
This is a good discriminator in the 37-48 month old and in the <=36 month old children. It is unbiased. 

Item selected.

Three questions/situations were rejected and eleven were retained for the final model.

ADDITIONAL FIELD STUDIES TO INVESTIGATE INTERMEDIATE 

TYPE OF RESPONSES

Intermediate types of response were given by a substantial proportion of Indian children, sufficient to 

suggest a modification in the scoring system. Two field studies were carried out in order to explore the 

reasons why this type of response occurred and to support their incorporation into the scoring system.

The first of these studies explored whether the problem was one of deficient expressive lexicons or of 

ability to interpret two dimensional pictorial representations. The second explored the possibility that the 

quality of the test pictures was ambiguous.

STUDY I - RESPONSE OF CHILDREN TO MINIATURE TOYS

During the pilot study, it had become evident that children, particularly from the deprived populations, had 

problems with two dimensional pictorial representations. In view of this, the verbal scores might have 

been depressed by poor picture perception alone or reduced language and poor picture perception might 

have been two aspects of a single problem. Both these abilities are dependent on representational 

maturity i.e. the ability to understand that an object or happening can be symbolically represented either 

by words, pictures or miniature toys.

AIM

To compare the expressive verbal labels produced for the Indian Picture Puzzle Test pictures with those 

produced for miniature toy representations of the same items to determine whether the items existed in 

the child’s expressive lexicon.
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(a) Subjects :

Eighty three children aged 2 to 5 years participated. They came from two socioeconomic groups: an 

advantaged (upper and middle class - 21) and disadvantaged (slum and rural - 62). Twenty seven were 

aged less than 36 months (7 advantaged and 20 disadvantaged), 33 were aged 37 to 48 months (11 

advantaged and 22 disadvantaged), and 23 were aged 49 to 60 months (3 advantaged and 20 disadvan­

taged).

(b) Materials :

The final version of the Indian Picture Puzzle Test has 15 items in the section on expressive verbal

labels - fan, clock, stove, mirror, chair, bed, dog, bucket, boy, girl, woman, baby, tree, kite, and cycle.

Miniature toy versions of 14 of these items (with the exception of the kite) were made of wood or plastic; 

overall size varied between 1 and 10 cms. Actual measurements in cms. were: clock (2.0), fan (6.2 x 1.1), 

mirror (10 x 2.5), bucket (4x2.5), bed (5x2.5), stove ( 1.1 x 7.5), chair (6.2 x 2.5), tree (6.2), cycle (7.5 

X 5), woman (7.5), boy (9), girl (5), baby (5), dog (2.5 x 4).

(c) Method :

Both the picture puzzle and miniature toy set were presented to each child. The order of initial presenta­

tion of the picture puzzle or miniature toy set was randomised. Within each set the order of presentation 

of items was predetermined. Children were asked to name each item in turn. Correct responses were 

scored 1. Any other response, whether functional, generic or incorrect, scored 0. A total score was 

obtained for each child by summating correct responses for the puzzle and for the toys.

For each item the children’s responses were divided into four categories:

Category 1 - correct identification of both the miniature toy and the picture

Category 2 - correct identification of the picture but not the toy

Category 3 - correct identification of the toy but not the picture

Category 4 - failure to identify either.

Statistical Method :

The number of responses given by disadvantaged children which fell into categories 2 and 3 were com­
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pared for each item in each age group using chi-square test of significance (Table iii.16A p. 240). 

A similar comparison was made between category 2 and category 3 advantaged chiidren (Tabie iii.16B 

p. 241).

The difference in the total scores obtained on the picture set (2-D stimuli) and the toy set (3-D stimuii) 

was calculated for each child. The means of these difference scores were compared between advantaged 

and disadvantaged chiidren using the student’s t-test of significance (p < .05).

(d) Results :

More children correctly identified the miniature toys compared to equivalent pictures. No child found 

pictures easier than toys. The average difference between total scores to a 3-D stimulus and 2-D stimu­

lus was 2.35 in disadvantaged children and 0.88 in the advantaged (p < 0.05 ). The chi square analysis 

shown in Tabies iii.16A and Table III.16B (p. 240 - 241) demonstrated a significant difference between 

group 2 and 3 responses for 13 of the 14 items for disadvantaged children and for 5 of the 14 items for 

advantaged ones.

(e) Discussion and Conclusions :

The study confirms that chiidren giving intermediate responses in the IPPT usually had the word in their 

lexicons. The problem was not one of size as miniature toys simiiar in size to those in the puzzle were 

used for this investigation. Therefore the probiem is likely to be relative delay in abiiity to understand two- 

dimensional material. The finding was unexpected in view of the wide and successfui use of pictures in 

Western tests for children and Egan’s personal experience with the Bus Puzzie Test and the iiterature 

survey (p. 55). However, some authors have noted a differentiai in response to pictures and toys in favour 

of the latter (Cocking & McHale 1981, Sigel and McBane 1967 and Gray and Kiaus 1965). Sigel and 

McBane (1967) and Deregowski and Serpell (1971) reported separately that children had greater diffi­

culty categorising pictures of objects than the actual objects themselves. This effect was independent of 

the children’s ability to recognise or to name either the objects or their depiction. Interestingly in this 

study, disadvantaged children were more likely to show this relative delay than advantaged implying that 

picture perception was more immature and interfered to a greater extent with their responses on the 

IPPT.

Bevli (1978) in her study of 6995 2,6 to 5 year old Indian children commented on a category of response 

that she called partially correct responses but did not analyse it further.

The findings of this field work support the modification of the scoring system to include a conceptual type 

of Intermediate response for Indian children.
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STUDY II - RESPONSE OF ADULTS TO PICTURES IN THE INDIAN 

PICTURE PUZZLE TEST

A IM

To investigate the possibility that the pictures of the Indian Picture Puzzle Test were ambiguous or un­

clear in any way which would affect recognition.

(a) Subjects :
The sample comprised 45 adults (29 men and 16 women) between the ages of 18 and 60 years: Seven­

teen were from the advantaged population, seventeen from the lower urban group and eleven from the 

villages. Ten adults had passed primary or middle school, eleven were high school graduates, eleven 

were college graduates and thirteen were illiterate; the latter were all from the disadvantaged sector.

(b) Material :
The Indian Picture Puzzle Test.

(c) Methods :
The adults were given the Indian Picture Puzzle Test in the same way as that used in the assessment of 

children. Their consent was obtained after expiaining to them the purpose of the test. They were made 

comfortable and the testing situation was made as non threatening as possible. Recognition of recess 

and orientation of piece were not tested.

The findings were analysed to compare the types of responses obtained in the 3 socioeconomic groups 

in the ‘expressive verbal label' section and the ‘comprehension of illustrated situations’ section of the 

IPPT. The mean scores in these 2 sections for each group were also compared.

(d) Results :
Expressive verbal labels:

All the advantaged adults gave correct responses for each item in the expressive verbal label section 

(T2). This was not true, however, for the other two groups. The responses of the adults from the rural 

group and lower urban group are shown in Table 111.17 (p. 242).

The objects which were most difficult to name were ‘Mirror’, ‘Stove’ and ‘Bucket’ for the lower urban group 

and ‘Mirror’, ‘Kite’, ‘Girl’, ‘Boy’, followed by ‘Chair’, ‘Stove, ‘Dog’ ‘Bucket’ and Clock’ for the rural adults. 

Comprehension of illustrated situations:

All the advantaged adults gave correct responses to each question. Eleven immature responses were 

given by the lower urban group and 37 by the rural group (Table 111.18, p. 243). The rural adults had great 

difficulty especially on questions requiring greater assimilation of picture. 01, 04, 05, and 013 were 

most difficult, followed by 0.3, 06, 08 and 0.11.

The distribution of the raw scores, range, mean and standard deviation in ail the sections of the
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IPPT are shown in Table 111.19 p. 244. The rural adults received the lowest mean scores of all groups in 

all the sections. Their minimum score in expressive verbal labels was almost 10 points lower than that of 

the advantaged group (range 20-30 and 29-30 respectively) and in comprehension of illustrated situa­

tions was 7 points lower (range 20-33 and 32-33 respectively). In both these sections the mean scores 

for the rural group were lower than the advantaged group by 5.12 points and 4.15 points respectively. 

A t-test showed that the differences in the scores on expression on verbal labels and comprehension of 

illustrated situations were statistically significant except for comprehension of illustrated situations for the 

advantaged and lower urban group (Table 111.20, p. 245 ).

(e) Conclusion :
The performance of upper and middle class adults indicates that the two dimensional pictorial represen­

tation of the IPPT was not ambiguous. The intermediate types of response encountered in the main 

study were unlikely therefore, to be due to lack of picture clarity.

SUMMARY STATEMENT O F M O D EL I I I

With the completion of the third model, the number and type of items for testing of verbal labels and 

questions on illustrated situations were finalised. Evidence of the impact of picture perception on lan­

guage findings from, both the main study and the field work justified the change in the heading of the 

section on ‘Comprehension of Questions’ to ‘Comprehension of illustrated Situations’ and incor­
poration of an additional category of scoring - conceptual’ category in both expressive verbal 
labels and comprehension of illustrated situations

The underlying perceptual, cognitive and linguistic processes involved in responding to the test items 

were clarified at the end of this stage. The Indian Picture Puzzle Test assessed some aspects of lan­

guage development, some performance skills and some knowledge of objects in everyday use. The use 

of a picture, as a medium of testing also assessed the child's ability to perceive and interpret pictures, 

i.e., representational maturity.

The number of socioeconomic groups was reduced to three by combining the upper and middle socio­

economic groups into the advantaged group based on the findings of the study.
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MODEL IV

F IN A L VERSION O F TH E IN D IA N  P ICTURE PU ZZLE TEST

With the completion of item analysis the IPPT was ready for STANDARDISATION. Data was collected 

for construction of norms for each of the three socioeconomic groups - advantaged urban group, lower 

urban group (slums), rural group.

(a) Subjects :

411 children from the Item analysis (Model III) and 205 new children. The number of new children re­

cruited was determined by the need to balance the numbers in the 3 SES groups - see sampling p. 109.

SUMMARY OF SAMPLE SELECTION TOTAL = 655

Stratum Sampling frame 

(24 to 60 mths)

Subsample children

One School 5

(Upper Urban) Residential colonies 4 120

Two School : 7

(Middle Urban) Residential colonies 5 99

Three School 7

(Lower Urban) Residential colonies 7 215

Anganwadis 10

Four

(Rural) Villages 23 221

Data on 39 children had to be discarded as their date of birth and other data were incomplete. 

The Upper Urban Group and the Middle Urban Group had been combined ( see

(b) Material :

The wooden version of Model III (Photo III.7) was used with its 13 lift out pieces; verbal labels were 

reduced from 19 to 15 and the questions from 14 to 11 (see p. 134 - 136 ).
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(c) Procedure :

The subsections of the test and their administration were as for previous models.

1. Language and picture perception :

i) Expressive language verbal labels, i.e., naming thelift out pieces of the puzzle and some other 

itemsfrom the scene, i.e.. Dog, Mummy, Girl, Baby, Boy,Cycle, Tree, Cot, Fan, Clock, Stove, Chair, 

Bucket,Mirror, Kite ( fifteen verbal labels).

ii) Comprehension of verbal labels: i.e., identification of all the liftout pieces and some of the non liftout 

pictures of the puzzle on spoken request.

ill) Comprehension of illustrated situations: Eleven questions on situations assessed the child’s lan­

guage ability and the ability to perceive and interpret pictures.

They were given in the following order:

Q1 What is mummy doing? (Bathing baby)

Q2 What is the girl doing? (Sleeping)

03 What is the dog doing? (Eating)

05 What is the boy doing? (Reading)

06 What is the lady doing? (Combing her hair)

07 Why do we have a fan? (To cool the room)

08 What are clocks for? (To show us the time)

09 What is mummy doing? (Cooking)

010 What is the boy doing? (retrieving his kite)

0 1 1 Why do we have mirrors? (To see our reflection)

012 What might be in the school bag? (Pens, pencils, book etc.)

iv) Expression for questions on illustrated situations - Responses for the eleven questions on illustrated 

situations.

2. Performance skills:

i) Recognition of shape: i.e., recognition of the outline of a recess in the tray corresponding to the 13 lift 

out pieces.

ii) Orientation of piece, i.e., orienting a lift out piece correctly to recess.

This part of the test provided an opportunity to observe some spatial skills and motor function of upper
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limbs and hands. 

PHOTO III.7

MODEL IV - WOODEN FORM

SCORING

Scores in each section were reduced in parallel with the reduction in number of items.

Scoring for the different types of response was changed in the section on comprehension of illustrated 

situations to 10=0,11=2, T2=2,13=3.

Scores in response to Q 11. ‘What might be in the bag?’ were restricted to three.

Thus, maximum scores in each section were: 

Expressive language: verbal labels 

Comprehension verbal labels 

Comprehension illustrated situation 

Expressive language:

Response to illustrated situations 

Recognition of recess 

Orientation of piece

30

15

33

53

13

13

The Results and Conclusions for Model IV are presented as Section IV
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SECTION IV

RESULTS AND ANALYSIS

IV.l PROFILE OF STANDARDISATION SAMPLE

The standardisation sample was 616 children. The age, sex and socioeconomic distribution is shown in 

the Table IV.1:

TABLE IV.1

AGE

mths
TOTAL BOYS GIRLS

upper

URBAN

middle lower
RURAL

< = 36 179 101 78 30 26 56 67

37-48 226 125 101 51 38 72 65

49-60 211 132 79 37 30 75 69

TOTAL 616 358 258 118 94 203 201

Two hundred and eighteen chiidren (35%) were first born. Of these 218, 96(16%) were in the advanitaged 

group, 58 (9%) in the urban slums and 64(10%) were rural children. 225(37%) ranked third or more in 

birth order. 40(6.5%) were from the advantaged group, 93(15%) and 92(15%) were slum and rural chil­

dren respectively. (The figure in parenthesis represents per cent of the whole sample.)

Two hundred and ninety three (48%) mothers were illiterate, 93(15%) had received primary or middle 

school education, 92(15%) had been to high school and 138(22%) were graduates or postgraduates.

Two hundred and twenty one (36%) children had Hindi as their mother tongue. 327(53%) Hadoli (the 

local dialect) speaking. 68(11%) chiidren spoke a variety of other Indian languages.

IV.2 CONSTRUCTION OF NORMS

The distribution of raw scores range, mean and standard deviation for expressive verbal labels, compre­

hension of verbal labels, comprehension of question on illustrated situations, expression on illustrated 

situations, recognition of the recess and orientation of the piece according to age and socioeconomic 

group is shown in Table IV.2. p. 147.
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The steps in the process used to construct norms in the Kota study are shown below. The technique used 

to smooth individual charts is then described on p. 146.

Method used in the Kota Study to construct norms :

The steps in this process are listed below.

Stepi. ‘Markstat’ a statistical software program was used to calculate cumulative frequencies after the 

values of the total scores were divided in single cell intervals for each computed age.

Step 2. The cumulative frequency was converted into cumulative frequency percentage.

Step 3. The values of the total scores were read off against the cumulative frequency percentage (Table

111.24, p. 257)

Step 4. A curve was drawn for each computed age with the X axis showing Raw Scores (Total Scores) 

and Y axis showing the cumulative frequency percentage.

Step 5. The raw scores corresponding to the 10th, 20th, 50th, 75th and 90th cumulative frequency 

percentage were estimated by dropping a perpendicular from the intercept point on the curve obtained 

from step 4.

Step 6. Subsequently 10th, 20th, 50th, 75th and 90th centile curves were drawn for each section of the 

test, with computed age on the X axis and raw scores (total scores) on the Y axis.

This exercise was carried out separately for the total sample and each socioeconomic group - the 

advantaged (upper and middle class), the urban slums and the rural groups for each section of the test.

Thus, for each section of the test, 4 centile charts were constructed - total 24.

/tyr
Finally the 24 centile curves were smoothed to streamline irregularities (see page ... for details of the 

method). Figures IV.1 to IV.4, (p. 148 - 152 ) show the final centile charts.

SMOOTHING OF DATA

Young children show a sharp gradient in their developmental abilities with age. Therefore, the Indian 

Picture Puzzle Test, like the Bus Puzzle Test was standardised using three month intervals.
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To reduce individual variation, an average of three consecutive points was taken. Abnormal variation 

around a particular age group was decreased by a third and homogeneity of the sample was improved.

In samples the size of each SES (approx. 200) averaging with neighbouring scores increases the density 

at a point. For 616 (standardisation sample) children the data readings were 1814 which helps to counter 

the small sample size. Smoothing the data would serve to scale down any errors that might have been 

made when noting age.

Technique :

The results for each 3 month period were smoothed by averaging with those immediately above and 

below. For the end points (top and bottom), the average with the next highest (lowest) points was taken. 

The midpoint of the total period was taken as the age. Thus 37 to 39 months was centred at 38.5 months. 

The formula used was computed age (CA)

CA = 3 X Truncated ( aael + 1.5 

3

For e.g. 35 months

CA = 3 X T (351 + 1.5 

3

= 3xT(11.6) + 1.5

= 3x11 +1.5 i.e. 34.5 mths.

All ages were converted into computed ages. They were then placed into 3-month group intervals and 

smoothed.
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TABLE IV.2

DISTRIBUTION OF RAW SCORES, RANGE, MEAN ( ), AND STANDARD

DEVIATION I } ACCORDING TO AGE AND SOCIOECONOMIC GROUP.

AGE URBAN RURAL
(mths) Upper middle Lower

EXPRESSION VERBAL LABELS : (maximum score 30)

< = 36
37-48
49-60

0-27(13.5)(7.99} 
9-30(23.0){4.47) 
14-30(25.5){3.45)

0-27(12.2){8.22}
8-29(23.0){4.87}
9-27(25.6){4.55}

0-29(8.6){9.38} 
0-28(16) (9.48) 
0-30(22) {7.05}

0-24(3.85){5.92} 
0-30(11.0){8.94} 
0-30(19.0){7.35}

COMPREHENSION VERBAL LABELS : (maximum score 15)

< = 36 
37-48 
49 - 60

3-15( 7.0){3.97} 
9-15(13.5){1.64} 
12-15(15.0){0.63)

0-15(10){3.80}
10-15(14){1.41}
10-15(14){1.23}

0-15(8.2){4.48} 
3-15(12) {2.57}
1-15(13){2.21}

0-14( 7){3.96} 
0-15(11){3.55} 
5-15(12){2.22}

COMPREHENSION ILLUSTRATED SITUATIONS (maximum score 33)

< = 36 
37-48 
49 - 60

0-28(13)(9.24) 
0-33(25){7.06) 
21-33(30){3.45)

0-30(12){9.62} 
9-33(27){5.31} 
3-33(29){6.10}

0-33( 7){ 9.8} 
0-33(15){10.9} 
0-33(24){7.77}

0-24( 3)1 5.87} 
0-32(11){10.15} 
0-33(19){ 9.07}

EXPRESSION ILLUSTRATED SITUATIONS (maximum score 65)

< = 36 
37-48 
49 - 60

0-32(15){10.70} 
0-37(29){7.19} 
22-38(32){ 3.07}

0-33(15)(11.06} 
10-34(29){4.94} 
3-36(31 ){6.02}

0-33( 8){11.25} 
0-33( 8){11.25} 
0-36(27){ 7.56}

0-31(4){7.53}
0-31(4){7.53}
0-36(22){9.46}

RECOGNITION OF RECESS (maximum score 13)

< = 36 
37-48 
49 - 60

0-13( 8)(3.49} 
9-13(12){1.16} 
8-13(13){1.00}

0-13( 7)(2.68} 
8-13(11){1.46} 
10-13(12){0.93}

0-13( 9){3.60}
6-13(11){1.89}
7-13(12){1.50}

0-13( 7){3.61} 
4-13(11){2.37} 
8-13(12){1.23}

ORIENTATION OF PIECE (maximum score 13)

< = 36 
37-48

0-13( 7){3.38} 
8-13(11){1.32}

0-13( 7){2.95} 
5-13(10){2.17}

0-12( 8){2.95} 
6-13(10){1.92}

0-13( 7){3.24} 
6-13(10){2.05}

49 - 60 7-13(12)(1.54} 8-13(12){1.39} 8-13(12){1.18} 1-13(11){2.24}
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FIG. I V. 1 C E N T I L E  C H A R T S
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F I G . I V . 2 C E N T I L E  C H A R T S
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F I G . I V . 3 G E N T I L E  C H A R T S
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FIG .IV.4 CENTILE CHARTS
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IV.3 RELIABILITY AND VALIDITY OF THE INDIAN PICTURE PUZZLE 

TEST :

INTER-RATER RELIABILITY :

The standard procedure of estimating inter-rater reliability (Henning 1987, Carmines and Zeller 1979) 

could not be carried out due to the author’s pregnancy. Inter-rater reliability for three sections of the IPPT 

- Expressive verbal labels, Comprehension of illustrated situations and Expression in response to ques­

tions on illustrated situations was measured using a modified procedure in consultation with the statisti­

cian.

Fifty-two response sheets containing verbatim responses of children were randomly selected from the 

total samples (616 children). The original grades and scores were obliterated by an outside person 

unconcerned with the research. Photocopies were made of these 52 pro formas and given to two trained 

raters who scored them independently. The two sets of scores were correlated and the reliability coeffi­

cient computed. (Table IV.9, p. 153).

TABLE IV.9

Inter-roher Reliability (n = 52)

Section of test Correlation coefficient-r

Expression - verbal labels 0.993

Comprehension of illustrated situations 0.995

Expression - response to questions 0.968

TEST RETEST RELIABILITY :

Twenty-three children were randomly selected and tested twice on the Indian Picture Puzzle Test with an 

interval of two weeks. The two sets of scores in the six sections of the test were correlated to compute 

the reliability coefficient-r (see Table IV. 10, p. 154).
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TABLE IV.10

Test - Retest Reliability (n = 23 cases)

Section of test Correlation Coefficient-r

Expression - verbal labels 0.952

Comprehension verbal labels 0.943

Comprehension of illustrated situations 0.937

Expression - response to question 0.748

Recognition of shape 0.928

Orientation of piece 0.763

V A LID ITY  O F TH E IP P T  

TREATM ENT VALID ITY

A small field study was carried out in a village to pilot treatment validity of the IPPT (Field study III) 

AIMS :

1. To provisionally explore treatment validity (see p. 86 ) of the IPPT.

2. To pilot an intervention programme to improve abilities embodied in the IPPT of the rural children, who 

were far behind the upper and middle class children.

(a) Subjects :

A rural village was selected; all 29 two to six years old children were registered and participated in the 

programme. Fifteen children (8 boys and 7 girls) who completed a second assessment with the IPPT 

formed the cohort. Of the 14 remaining children, 8 were too old (>6 years) for the application of the IPPT, 

3 were not available at the time of reassessment and in 3 the age could not be determined. The commu­

nity leaders and parents were consulted before the start of the programme. Detailed demographic 

information relating to family background and linguistic environment was obtained and was consistent 

with a typical Indian village described on p. 101.
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(b) Method :

All children were given an initial assessment with the IPPT. They then took part in the intervention 

programme for a period of 6 months. The programme ran daily for the first 6 months and thrice weekly 

there after.

Two language teachers, as well as the author and research officer designed a programme based on an 

established one described by Cooper et al (1978). Time tables, teaching schemes and methods of re­

cording progress of individual children were also planned. Regular team meetings were held.

The programme emphasized four areas of cognition embodied in the IPPT: expressive language activi­

ties, receptive language, nonverbal concepts and symbolic processes. Attention control and listening 

skills were included (Cooper et al 1978). Self discipline was promoted through yoga. Community partici­

pation was encouraged. Grandparents narrated stories and anecdotes of local history. Child-to-child 

learning was advocated and selected older children were allowed to participate in the programme.

Fifteen children completed a second assessment at the end of six months participation in the programme. 

Comparisons of percentile achievement in each section of the IPPT was made. Thus each child acted as 

their own control. No untreated control group was available. The findings are presented qualitatively and 

have not been subjected to tests of significance.

(c) Results :

The scores of the 15 children for the different sections of the IPPT before and after intervention are given 

in Table V.1, p. 258. Their centile ranks in each section of the IPPT are given in Table V.2, p. 259.

With the exception of one child (case 12) positive centile gains in all four language sections were made. 

The numbers of children showing gains for each section were as follows: expressive verbal label- 14 

out of 15; comprehension verbal labels - 9 out of 15; expression on questions - 13 out of 15; 

comprehension of Illustrated situations 13 of the 15 children. In the nonverbal sections the gains, 

though not dramatic, did occur: recognition of recess 8 of the 15 and orientation of shape 7 of the 15 

children.

(d) Discussion and Conclusions :

A problem encountered in estimating centile gain in some sections of the IPPT was that a raw score of 0 

did not clearly discriminate lower centiles of ability for younger children e.g. case 4 in comprehension of
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illustrated situations (CQ1 and CQ2, Table V.2, p. 259 ). The ages where a full centile range was available 

varied for each sector.

To establish treatment validity of a test, the effect of a proven treatment programme should be evaluated 

and established by the test in the target group. The abilities embodied in the programme should be those 

measured by the test (Bachman 1990). The steady progress in performance in the cohort is in keeping 

with the findings of the main study that the rural children were not disadvantaged in nonverbal skills when 

compared to the advantaged children ( p. 258 - 259 ).

The trend for an increased rate of progress in the language sections lends a modicum of treatment 

validity to the IPPT.

A much tighter design and a larger sample with an untreated group is required to firmly establish 

treatment validity of the IPPT.

IV.4 SOCIAL FACTORS AND TEST RESULTS:

Comparison of the mean scores in aii the sectors of the test between various socioeconomic 

groups

The mean scores in each sector of the test in all socioeconomic groups were examined to look for any 

statistically significant difference amongst them. The student’s t test was used (Table IV.30 - overleaf).
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TABLE IV. 11 -

COMPARISON OF MEAN SCORES BETW EEN VARIOUS SOCIOECONOM IC  

GROUPS IN  EACH SECTOR OF THE I.P.P.T. ACCORDING TO AGE :

age upper vs 
mths. middle

middle vs 
lower

lower vs 
rural

advan. vs 
lower

advan. vs 
rural

EXPRESSIVE VERBAL LABELS

<=36 13.5,12(NS) 
37-48 23,23(NS) 
49-60 26,25(NS)

12,9(NS)
23,16(S)
26,22(S)

9,4(S) 
16,11(S) 
22,19(S)

13,9(S)
23,16(S)
26,22(S)

13,4(S)
23,12(S)
26,19(S)

COMPREHENSION VERBAL LABELS:

<=36 14,14(NS) 
37-48 14,14(NS) 
49-60 15,14(NS)

10,8(S)
14,12(S)
14,13(NS)

8,7(S)
12,11(S)
13,12(S)

10,8(S)
14,12(S)
14,13(S)

10,7(S)
14,11(S)
14,12(S)

COMPREHENSION SITUATIONS ILLUSTRATED:

<=36 13. 9(S) 
37-48 25,27(NS) 
49-60 30,29(NS)

9, 7(NS) 
27,15(S) 
29,24(S)

7, 3(S)
15,11(S)
24,19(S)

13, 7(S) 
26,15(S) 
29,24(S)

13, 3(S) 
26,11(S) 
29,19(S)

EXPRESSION ON QUESTIONS:

<=36 15,15(NS) 
37-48 29,29(NS) 
49-60 32,31 (S)

15, 8(S) 
29,17(S) 
31,27(S)

8, 4(S)
17,14(S)
27,22(S)

15, 8(S) 
29,17(S) 
31,27(S)

15,4(S)
29,14(S)
31,12(S)

RECOGNITION OF RECESS:

<=36 7, 7(NS) 
37-48 11,10(S) 
49-60 12,12(NS)

7, 8(NS)
10,10(NS)
12,12(NS)

8, 7(S) 
10,10(NS) 
12,11(S)

7, 8(S)
11,10(NS)
12,12(NS)

7, 7(NS)
11,10(NS)
12,11(S)

ORIENTATION OF PIECE:

<=36 8, 7(NS) 
37-48 12,11(NS) 

49-60 13,12(NS)

7, 9(NS)
ll. l l(N S )

12,12(NS)

9, 7(S)
11,11(NS)

12,12(NS)

8, 9(S) 
12,11(NS) 

13,12(NS)

8, 7(NS) 
12,11(S) 

13,12(NS)

S = Significant: N S = Not Significant; Ad van. = Advantaged;
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IV.4.1 BIRTH ORDER IN RELATION TO A CHILD'S PERFORMANCE

In order to look at birth order and mother’s educational level in relation to performance the mean scores 

in expressive verbal labels was taken as the index of performance of each child. The children were 

divided into two groups - B01 (first born) and B02(birth order => third). The mean scores in expressive 

verbal labels within each age group was compared between these two groups (Table IV. 12).

TABLE I V.12

BIRTH ORDER AND MEAN SCORES IN EXPRESSIVE VERBAL LABELS

GRP.s MEAN SCORES 

EXPRESSIVE VERBAL LABELS 

< =36 MTHS. 37-48mths. 49-60 mths.

Advantaged grp.:-

B01 12 24 25

B02 16 23 26

RESULT-T test S NS NS

Lower urban grp.:

B01 9 16 22

B02 8 14 23

RESULT-T test NS NS NS

Rural grp.:

B01 4 6 10

B02 4 12 19

RESULT-T test NS S S

S = Significant; NS = Not significant; (0.05% level)

Children with a birth order of third or more did significantly better than those born first in advantaged 

children aged <=36 month and in rural children aged 37 months and more.
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IV.4.2 MOTHER'S EDUCATION AND A CHILD'S PERFORMANCE ON THE IPPT

The children were divided into groups based on their mother’s educational level - level ME1 (illiterate), 

ME2 (primary or middle school), ME3 (high school) and ME4 (graduate and postgraduate mothers). The 

mean scores in Expressive Verbal Labels was compared (Table I V.13).

TABLE IV.13

MEAN SCORES IN EXPRESSIVE VERBAL LABET.S AND LHERACY LEVEL OF MOTHERS;

Age Mean scores in Expressive Verbal Labels

(mths.) ME1 ME2 ME3 ME4

< = 36 6 7 9 15

37-48 12 19 22 23

49-60 19 24 26 26

Since most illiterate mothers belonged to the disadvantaged class and most of the graduates were from 

the advantaged class the mean scores were also compared within the two groups. For this children from 

advantaged background were divided into two subgroups - Adv ME1 (=< eighth grade) and Adv ME4 

(graduate and postgraduate). The mean scores in Expressive Verbal Labels were compared (Table I V.14).

Similarly, children from disadvantaged backgrounds (urban slums and rural) were subdivided according 

to mothers educational level - D Adv ME1 (illiterate) and D adv ME2 (primary and /or middle school). The 

mean scores in Expressive Verbal Labels were compared (Table IV.15).

TABLE IV.14

MEAN SCORES IN EXPRESSIVE VERBAL LABELS AND MATERNAL EDUCATIONAL LEVELS IN 

THE ADVANTAGED SOCIAL CLASS: (0.05% significance level)

Age Mean scores in Expressive Verbal Label

(mths.) Adv ME1 Adv ME2 Result of T ’ test

<=36 10 15 significant

37-48 22 24 not significant

49-60 26 26 not significant
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TABLE IV.15

MEAN SCORES IN EXPRESSIVE VERBAL LABELS AND MATERNAL EDUCATIONAL LEVELS IN 

THE DISADVANTAGED SOCIAL CLASSES: (0.05% significance level).

Age

(mths)
Mean scores in Expressive Verbal Labels 

D Adv ME1 D Adv ME2 Result of T ’ test

<=36 6 6 not significant

37-48 20 18 significant

49-60 19 24 significant

Children aged <=36 months from advantaged background, whose mothers had a higher educational 

level did significantly better than those whose mothers were less educated; similarly, rural children aged 

37 months and more, whose mothers were literate did significantly better than those whose mothers 

were illiterate.

IV.5 PICTURE INTERPRETATION AND TEST RESULTS:

Responses given in the sections on Expression of verbal labels and Comprehension of illustrated situa­

tions demonstrated a child’s inference of the picture which was influenced mainly by the ability to decode 

pictures and level of language development.

The responses were classified as detailed on p. 246 - 249. The distribution of types of responses in 

relation to age and to socioeconomic class are presented in fig. I V.1 to IV. 12, p. 297 - 308.

There was considerable difference in the responses given by children from the four socioeconomic groups 

within each age bracket. The following general trends in the type of responses were noted ;

No response and correct response :

* Correct responses occurred more frequently with increasing age in all socioeconomic groups (see fig.

IV.1).

* A higher proportion gave correct responses and a lower proportion no response at every age in the 

upper class (see fig.IV.1, IV.2, IV.3).
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Intermediate responses:-

* The use of intermediate type responses - perceptual similarity (Conceptual)(T1A), functional term 

(T1B) generic term(T1C) and naming part of the object (Generic)(T1D) was observed in all age groups 

and all social classes. Some examples of intermediate responses in expressive verbal labels and com­

prehension of illustrated situations are given in Tables I V.16 and IV.17, p. 284 - 286. It was of develop­

mental interest in comparison of Indian with English children. The distribution of these types of re­

sponses according to age and socioeconomic group for each noun label is shown in fig.IV.1 to IV. 12, 

and for total responses in ‘Expressive verbal labels’ and ‘Comprehension of illustrated situations’ in 

Fig.IV.1 and Fig.IV. 12 in (p. 297 - 308), where TIB, TIC andT1D have been amalgamated.

* The difference between socioeconomic groups in the type of response given becomes greater with 

increasing age (see figs. IV II and IV. 12) but was also dependent on the type of noun label (for dog 

fig.IV.1 to IV.3 and for light fig.IV.7 to IV.9).
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SECTION V 

DISCUSSION AND CONCLUSIONS

I THE INDIAN PICTURE PUZZLE TEST

An attempt has been made to develop - the Indian Picture Puzzle Test, a test of early cognitive develop­

ment, emphasizing language, for Indian preschool children taking into account the multilingual, multicultural 

and variegated population.

1.1 PSYCHOMETRIC EVALUATION OF THE IPPT:

If the IPPT is to be used outside the research situation it is necessary that it meet certain psychological 

criteria (McCauley and Swisher 1984, Sumner 1987, Davies 1990, Kline 1986, Harris 1990). As indicated 

above some of these have been met fully, some partially and others still require to be undertaken.

The scientific development has included cultural adaptation, item analysis, standardisation and estab­

lishment of norms for three socioeconomic groups. Other psychometric studies included inter-rater reli­

ability, test-retest reliability, face, content and construct validity.

Item Analysis :

Each item for noun labels and each situation for questions in the IPPT was carefully deliberated and 

piloted. Items familiar to children of all social groups were further considered. Item analysis refined the 

process of final selection. It included the use of item difficulty analysis that discarded uniformly difficult 

or easy items. It also defined items suitable for a particular age group based on their level of difficulty. The 

process of item discrimination was applied to evaluate an item’s ability to distinguish language perfor­

mance in test subjects. Item bias examined presence of significantly different performance on a given 

item by children from each socioeconomic class. These statistical procedures promote the reliability and 

validity of the IPPT.

The mean and standard deviation of raw scores in six sectors has been reported and analysed for each 

of the socioeconomic groups .
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Sample size

The Indian Picture Puzzle Test has been standardised on 616 children to construct norms, as percentile 
charts, for three socioeconomic groups. When individual SES groups are considered the sample size 

conforms to the WHO recommendations i.e. 200 in each group (WHO 1986).

The ideal sample size for use of the total population norms is 1300 (WHO 1986); however, the gross 

differences between the groups makes this usage inappropriate.

Description of the normative sample :

The Kota sample was clearly defined in terms of geographic location, socioeconomic status and home 
background.

Reliability studies :

Ideally reliability studies should be carried out on approximately 10 per cent of the sample population 
(Glascoe et al 1990). The acceptable correlation coefficients for reliability studies recommended by dif­
ferent authors range from 0.7 (Harris 1990), 0.8 (Glascoe et al 1990) to 0.9 or better (Salvia and 
Ysseldyke 1981).

Inter-rater reliability was carried out on 52 (10%) response sheets; coefficients ranged from 0.99 to
0.97 in the language sectors of the IPPT. Variation consequent to different examiners or different record­
ers has not yet been undertaken.

Test-retest reliability was carried out on 23 (5%) subjects; coefficients were between 0.93 and 0.95 in 
the language sections. The test-retest reliability is slightly lower for the sections entitled Orientation of the 
piece and Expressive response to questions (0.763 and 0.748 respectively). The former may reflect the 
rather arbitrary method of evaluating how a child orientates a piece to its recess (refer p....). The latter is 
of greater concern, and probably reflects a number of factors influencing the child - e.g., level of relax­
ation/rapport; practice effect'; variability in the amount children talk on separate occasions.

The psychometric status of the IPPT would be strengthened by a study of inter-examiner reliabil­
ity and a bigger sample for test-retest reliability.

Validity :

Non-empiricai

The IPPT is based upon the Bus Puzzle Test, a standardised screening tool with a high face validity.
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extensively used in the U.K. The IPPT also achieves face validity judging by the responsiveness shown 

by the children, parents and field workers to the test.

The content validity of the IPPT is supported by the use of pictures to test both vocabulary and the level 

of expressive language in well established tests, for example, the Reynell Developmental Language 

Scales (1969), the British Ability Scales (Elliott et al 1978) and the British Vocabulary Test (Dunn et al 

1982). Similarly the use of form boards to explore spatial skills has been established for over half a 

century, for example, the Seguin Form Board in the Merrill-Palmer Preschool Performance Test (1931- 

48) and the Stanford Binet Test (Terman and Merrill 1960).

The additional field studies I and II (p. 136 - 139) enhance construct and content validity. They explored 

the psychological processes underlying the IPPT and thus what it purported to test. In the first field study 

the children named more miniature toys than pictures of the verbal labels of the IPPT. This indicates that 

the verbal labels were in the children’s lexicon and suggests that immature ability to interpret two- 

dimensional pictures had constrained naming. In the second field study advantaged adults were able to 

name all the pictures and situations illustrated, implying that the picture in the IPPT was not ambiguous. 

Therefore, the constructs of the IPPT were clarified and indicated that ability to perceive pictures was 

measured by the test. The third field study in a rural village, (p. 154 ) although on a small sample using 

index children as their own controls implied benefit from an intervention programme embodying the 

abilities of the IPPT. This lends a modicum of treatment validity to the IPPT. Further, more scientifically 

designed treatment validity studies are indicated.

Empirical;

Neither concurrent validity nor predictive validity have yet been undertaken for the IPPT. It is essential 

that the external criterion has itself been validated and standardised. In the current status of test 

standardisation in India (Murlidharan 1992) it is difficult to identify a suitable test. Also, most rural and 

slum children do not attend nursery schools and a teacher’s judgment on their abilities cannot be used as 

an external criterion to derive concurrent or predictive validity. Establishing predictive validity for an ability 

which is sensitive to environment stimulation like language, may pose difficulty as persisting deprivation 

may depress the ability with time.

If in the future the test is modified for surveillance Sensitivity and specificity indices, yield and predictive 

value will need to be derived to assess the productivity of the test as a screening tool.

1.2 PROBLEMS ENCOUNTERED IN  TEST CONSTRUCTION

Problems peculiar to India and mainly reflecting her social, linguistic and economic diversity were en­

countered during construction of the IPPT.
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Developing a culture-specific test :

The complex sociocultural and linguistic features of India’s widely disparate socioeconomic groups need 

to be considered and makes development of a test more formidable than in the West. Only those items 

familiar to all socioeconomic groups were selected for the IPPT. Pilot studies and item analysis particu­

larly item bias helped this endeavour.

Often rural children took much longer to respond to the IPPT test items when compared to advantaged 

children. This was also reported by Satyanath and Satyanath (1990) while testing rural and urban chil­

dren from Madhya Pradesh on a language test.

Sampling :

Sampling presented several difficulties.

Sample representativeness;

For a sample to be truly representative it must depict the variability of a society proportionately. How­

ever, subgroup composition varies in different districts. To overcome this dilemma an equal proportion 

of children were selected from each social class.

Definition of social class

This was challenging in the face of the diverse living standards and styles, quality of education and 

occupation in cities, towns and villages. Family income was difficult to pinpoint due to reluctance to reveal 

revenue, presence of multiple earning members, varying family size and joint family systems. The Market 

Research Society classification (MRS) was employed as it did not consider family income or specific 

lifestyles. MRS is based on the level of education and type of occupation of the head of the family, usually 

the father. Tripathi (1982) and Chatterjee (1982) have also noted that a linear relationship between 

socioeconomic class and psychological behaviour under study cannot be assumed and may cause erro­

neous conclusions. They concur that defining social class is difficult in India and conclude that the method 

used to define it influences the results.

Lack of a postal address and birth records:

Most disadvantaged families do not have a postal address. Thus random selection was achieved through 

enrollment registers in Anganwadi centres in the urban slums. Anganwadi centres are part of the ICDS
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project - an intervention programme for disadvantaged children aged less than six years. Since they 

register all slum children in the vicinity, the selection was truly random.

ICDS does not cover the total number of villages of the Kota district hence all of them were enlisted and 

randomly selected for the study. All non disabled children in the enrolled villages were tested.

Birth records are rarely maintained by the disadvantaged families. Historical events like monsoons, 

festivals and harvest time that can be time locked to a child’s date of birth were used to deduce the age 

when necessary.

The above measures provide a practical way of combating the various problems encountered. 

Standardisation :

The test responses in sections on verbal ability were vastly different in the three socioeconomic sub­

groups. Average scores varied significantly and distribution curves were greatly skewed in the deprived 

populations dictating a need for separate norms for each socioeconomic group.

Multiple languages and bilingualism :

India has over 300 languages and dialects. As Shrivastav (1980) had noted no state is monolingual and 

at least three languages are used in each. Children tested in an unfamiliar language may make semantic 

mismatches (Massey et al 1982). These mismatches occur because of higher anxiety levels in children 

who then fail to respond (Ben-Zeev 1977) and as a result of misinterpretation of responses by the tester.

Many upper class children in Kota studying in English medium nurseries insisted on answering in English 

inspite of the fact that they were requested to speak in any language they felt comfortable with and the 

tester spoke in Hindi. Presumably, they associated the author (tester) with their teachers who conduct 

lessons in English . Noun labels were often incorrect in English but correct in Hindi, when the latter was 

coaxed out of them. Fantini (1978) also noted that bilingual children were sensitive to their interlocutors 

and rigidly used the language they associated with the speaker.

Another problem encountered in the Kota study was common usage of some terms. For example, the 

Hadoti term ‘log’ is commonly used to denote man, woman, girl, or boy. The IPPT considers such a 

response a level lower than the more specific term. The relative importance of a word in a cultural 

subgroup decides when it will develop and how it will be used has previously been noted by Miller (1978), 

Howlin and Rutter (1987) and Halliday (1975) respectively.
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Most children spoke Hindi and Hadoti, the dominant languages/dialects of the region. However there 

were some children who spoke and understood only their mother tongue. These were usually the very 

young children from deprived groups. Some shy children would not respond to Hindi if it was their second 

language. This reiuctance faded once the mother tongue was used.

The phenomenon of ‘mixing’ was seen in all social groups but more so in older upper class children, 

between their mother tongue and Hindi or occasionally English. Apparently the language used in the test 

situation was of significance. Miller (1978) advocated the study of a child’s sociolinguistic background to 

select the most appropriate language for the test. He recommended assessment of ‘collective compe­

tence’ using a mixture of languages. Although, the response given must be equivalent to that expected 

for the original term. This may be difficult as structural or semantic equivalence between languages need 

not be synonymous. Therefore, order of acquisition of those structures or meanings may not be equal. 

Despite the difficulties envisaged in assessing collective competence of a child, it seems a reasonable 

solution to multitudinous dilemmas in testing of bilingual children.

Some problems with multiple languages in a test situation encountered in the Kota study were mitigated 

using the following techniques.

1. A list of the verbal labels was made in the major languages - Gujrati, Marathi, Malyalum, Tamil, 

Bengali.

2. The parent, grandparent or a community worker was instructed simultaneously as an interpreter.

3. The child’s responses were recorded verbatim and cross checked later with a more objective native 

language speaker.

4. The questions the assessor had to ask were simple and the tester learnt their Hadoti translations as 

this was the major local dialect.

Interpreters were sometimes eager for a particular child to do well and would translate an incorrect verbal 

label correctly. This was countered by having two or three interpreters available, made possible as a 

small crowd always gathered at the testing site and most communities living together had a common 

mother tongue. Local interpreters are useful but need to be contained and instructed properly to avoid 

biased results. Technique 3 is an important way to achieve a reasonable balance in such situations.

Cross checking responses with master charts of correct terms in a language is practical in the field. The 

advantage of the IPPT is that the section on comprehension does not involve long complex sentences. 

Technique 4 is simple for professional testers to undertake when working clinically or doing research in a 

region.

The general approach was flexible with an objective of communicating the task to a child. If necessary, 

more than one language was used.
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Problems in the field :

Many logistic problems were confronted in the field. To administer the test without disturbance was 
almost impossible. The novelty of a car, of persons who were overtly different from the villagers and of 
the test situation attracted large crowds who milled around the testing site (photo on pg...). It was very 
difficult to explain the need of seclusion and quiet. Anandalakshmy (1982) described similar problems 
encountered in such studies. He suggested involving a team of field workers who could help in distracting 
and organising the crowds. He noted that high motivation, respect for the individuals and culture under 
study, understanding the human psyche and ingenuity were major factors in gathering reliable data. 
Tripathi (1982) cautioned that ‘dress, diction and deportment’ of the investigator, which was usually 
different from that of the respondents, often inhibited them.

In Kota, rapport was built with the community leaders and parents by talking in their mother tongue and 
using inducements like free medical examinations, cold-drinks for parents and biscuits for children. These 
also acted as distraction tactics. Information on early development, age-appropriate play and toys at­
tracted upper and middle class parents. Henning (1987) has also suggested use of incentives to 
promote cooperation from the respondents.

Many problems encountered with this study could occur in any Third-World research and solu­
tions employed here may be applicable to them.

PH0T0.V.1

CHILDREN AT A TESTING SITE
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II DISCUSSION OF RESEARCH FINDINGS

n .l  SOCIAL FACTORS AND TEST RESULTS

A subsidiary aim of this study was to look for differences in performance of children from various socio­

economic groups. Deprivation is a major concern of researches in India. However, social and economic 

classes are not homogeneous and differ from region to region. This presents important methodological 

issues that include appropriate socioeconomic classification and relevant test tools applicable to varying 

sub populations. Anandalakshmy (1982) and Bevli (1990a) have pertinently pointed out the paucity of 

investigating tools developed specifically for Indian populations. Comparative studies, therefore, need 

cautious interpretation.

Findings in the Kota study showed that preschool children from disadvantaged backgrounds 

were significantly behind their advantaged peers in verbal performance (Table IV.2 see p. 147 ).

Other research studies have vividly shown the disabling effect which disadvantage has on child develop­

ment ( Bernstein 1975, Davie et al 1972, Bevli 1978, Misra and Tiwari 1990).

Initially data in the Kota study was compiled and collated for four socioeconomic groups and the central 

tendency and variation was calculated for each group and compared. Significant differences were found 

between the upper urban, slum and rural groups but not between the upper and middle urban groups 

(Table IV.11, see p. 157 ). Therefore, upper urban and middle urban groups were amalgamated to form 

the advantaged group.

The distribution of various scores in each of the 3 groups was also examined (fig. V I, p. 309 ). The 

distributions in both the rural and slum populations were negatively skewed to a marked degree. While 

the frequency distribution of the scores in the advantaged group was more normal with slight positive 

skew. Clearly, separate norms were necessary for the three groups - the advantaged , slum and rural.

Common norms for the whole population would spuriously label advantaged children above 

average. Also, below average advantaged children in need of deveiopmental intervention would 

be missed.

Interestingly, slum children did significantly better than their rural counterparts. Other Indian re­

searchers have observed similar findings (Bevli 1978, Pushpa 1990 and Pankajam 1990). Rural children 

receive less stimulation from the environment and lead bland lives ( Minturn and Hitchcock 1963). On the 

other hand slum children are exposed to a greater variety of experience. Material deprivation is, in a way.
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compensated by a diverse social life. Rutter (1980) pointed out that different aspects of adverse experi­

ences in early childhood have different effects on child development. Parental education especially that 

of the mother, father’s employment, mother child interaction and number of siblings were some variables 

found to significantly influence development of Indian children (Bevli 1990b, Murlidharan 1990, Pushpa 

1990, Misra and Tiwari 1990)..

Mother’s education and verbal ability: (p. 159 )

A mother’s level of education was related significantly to the mean scores in expressive verbal 

labels in the Kota cohort (Table IV.13 to IV.15). Under three year old advantaged children of graduate 

mothers had significantly higher scores than those of the undergraduate ones; presumably, school envi­

ronment in the older advantaged children played a compensatory role. Conversely, in the disadvan­

taged group, maternal education had a greater impact on children of three and over. Preschool children 

from lower socioeconomic groups rarely attend nurseries in Kota and thus maternal educational level, 

possibly, assumed greater importance. Murlidharan (1990) reported significant correlations between 

mothers’ education and arithmetic and reading scores in primary school children.

Birth order and verbal ability :

The Kota study did not reveal any correlation between birth order and verbal scores in children from the 

urban upper, middle and lower groups. Conversely older rural children (37 to 60 months) who ranked 

third or more in birth order had significantly higher verbal scores than the first born (Table IV. 12, 

p. 158 ). Possibly families with many children provide more verbal stimulation. Rural mothers are involved 

in household chores or are working in the fields in India and seldom talk to young children (Minturn and 

Hitchcock 1963). First born children thus, are relatively deprived of verbal stimulation. Older children 

often act as caretakers for their younger siblings and possibly interact with them more than the adults. 

Similarly, the ordinal position of an Indian child accounted for only 3 per cent variances in performance 

on the Story Pictorial Embedded Test amongst 3rd and 4th graders (Misra and Tiwari 1990). Western 

literature has reported contrary findings. Rutter and Madge (1976) reported that firstborn and only chil­

dren have a slight advantage in intellectual ability and school achievement. Davie et al (1984) observed 

that a higher ordinal position in preschool children contributed to better performance on a language rich 

IQ test. Also that only children and eldest children received more adult attention. A rich language 

environment appears to promote language development, whether provided by adults as in the 

West, or by siblings as is the possible reason for the findings of the Kota study.

Effect of age related to social class :

Until four years of age a widening gap was noted between advantaged and disadvantaged groups in
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verbal ability on noun labels. After that it narrowed but remained disparate (fig. IV.11 & IV.12, p. 307 - 

308). The gap in performance on certain nonverbal tasks increased with age between advantaged and 

disadvantaged young Indian children (Jachuk and Mohanty 1974). Sinha (1977) and Misra and Shukla 

(1984) noted similar findings while studying various aspects of development in Indian children.

Collectively, these findings support the introduction of early intervention, especialiy in language 

since some Western studies have shown that it may help future intellectual development (Reynell 

1980, Huntley et al 1988).

Test response differences related to social class

i) Verbal: (Fig. IV.11 & IV.12, p. 307 - 308)

Advantaged children from the youngest age group gave more spoken responses. Interestingly, many of 

these children gave intermediate types of response ( I IA  to T1D) when compared to the deprived groups. 

The rural group gave the least number of spoken responses.

In the 37 to 48 month age group the percentage of the intermediate types of response reduced in the 

advantaged group but increased in the disadvantaged group. More slum than rural children responded 

positively and the percentage of the intermediate variety (T1A to T1D) was also higher. In fact, the 

response characteristics of the 37 to 48 month old slum children was similar to that of <=36 months old 

advantaged children.

Almost all children responded positively in the oldest age group. The percentage of the intermediate 

varieties of response fell even further in the advantaged group presumably because they moved up to 

the higher level; a rise occurred in such responses in both the disadvantaged groups. Thus many under­

privileged four to five year olds and 12 percent of advantaged four to five years old still decoded pictures 

incorrectly. It seems that representational immaturity concerning pictures persisted in older disadvan­

taged children. The influence of deprivation and age on recognition of pictorial material was also appar­

ent in the studies of Misra and Shukla (1984) and Sinha (1977).

Thus, within each socioeconomic group the number of children responding to the test items increased 

with age. Intermediate types of response were higher in disadvantaged children of all ages. As a per­

centage of total responses they fell in the oldest advantaged children but increased with age in all of the 

disadvantaged groups. The findings show that a child used more language with age, the maturity of 

which also improved with age.

Intermediate responses increased with verbosity but reduced with maturity in language use and 

picture interpretation.
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In the Kota study intransitive verbs were noted at an earlier age than transitive verbs. The verbal labels for 

objects were the earliest. As in the Egan and Brown (1984) and the Bevli (1978) studies, naming or 

describing events were noted in older age group.

ii) Nonverbal :

Spatial abilities explored by the IPPT were recognition of recess and orientation of the insert. There was 

no discrepancy in the average scores of the advantaged and disadvantaged groups. This is in 

contrast to those of verbal abilities discussed in the previous sections.

Other Western and Third world studies of children have shown a similar lack of discrepancy between 

advantaged and disadvantaged children. Vandenberg (1975) concluded that ‘Spatial ability is a cognitive 

skill that is less correlated with social class differences than performance on vocabulary tests or on tests 

of general intelligence’. Similarly, Nuttin (1965) observed in a study of Belgian children from five socio­

economic groups that performances on tests requiring spatial ability were not affected by social class. 

Misra and Tiwari (1990) in their study of 300 Indian primary school children found that boys from urban 

and rural homes did similarly on the Bender Gestalt Test. The probable explanation is that spatial expe­

riences are universal and not reduced by poverty per se.

Spatial scores increased with age in each social group (Table IV.2, p. 147) suggesting a maturing process 

in spatial abilities. Item analysis revealed that recognition of recess and orientation of a piece was not 

useful in judging performance in children over 48 months. Egan and Brown (1984) reported a similar 

finding in English children.

Western literature on language delay and disorder has shown that language deficit correlates with fine 

motor control. Paul et al (1983) suggested that a general apraxic condition affecting both speech-motor 

and fine-motor control might explain an association between clumsiness and developmental language 

disorder. A clear association between language impairment and slow performance on the peg-moving 

task was reported by Bishop and Edmundson (1987). In this task, a child is timed as she moves 10 pegs 

from holes at the back of the peg board to corresponding holes in the front. This association was seen 

between children and also within an individual child over time. Bishop and Edmundson, like Johnston et 

al (1981) and Reitan (1984), interprets the association in terms of neurological immaturity. The difference 

seen in verbal and nonverbal scores between social classes in the Kota study is more likely to reflect 

environmental deficit than underlying neurological immaturity; even though dexterity was not systemati­

cally recorded, there did not appear to be any difference in the prevalence of clumsy hand skills in the 

socioeconomic groups - which would have been likely had the cause of delayed language been neuro­

logical in the deprived groups. Further analysis of verbal and spatial scores would need to be undertaken 

within each social group in order to correlate language delay and spatial ability in the Kota study.

172



Although there were no significant difference in visuo-spatial abilities, significant differences were seen in 

other area of visuoperceptual function.

n.2 PICTURE PERCEPTION AND TEST RESULTS:

A difference was seen in responses to pictures between the Kota cohort and their English peers. Varia­

tions were also seen between social groups. Therefore, the development o f a capacity to recognise 

pictorial representations of objects, persons and situations became an important developmen­

tal parameter of the Indian Picture Puzzle Test. The content of the spoken response judged the level 

of picture assimilation. Three types of response were encountered in the Kota study - no response, an 

intermediate or immature response and the correct response.

The characteristics of the intermediate response for expressive labels were a noun label percep­

tually similar or with a functional resemblance to the test item. For example, ‘coin’ for ‘clock’ and 

‘table’ for ‘bed’. Fenson et al (1988) noted that most of the two years old children in their study could 

match objects to categorically related pictures when a moderate perceptual likeness existed. Few could 

match perceptually dissimilar objects and pictures, though they represented the same superordinate 

category. Some children in the Kota study, in fact, named objects from the same superordinate category 

even if perceptually dissimilar, for example, ‘table’ for ‘chair’. Several reasons could possibly explain this 

phenomenon. The conceptual knowledge of the older children in the sample was more advanced than 

their language; these examples represented ‘overextensions’ of words; socioculturally, children did not 

need nor were expected, to use precise terms in everyday conversations.

The younger children in this study gave a literal description of the picture without assimilating 

the situation it depicted. For example, when asked to describe the situation of ‘mummy cooking’ a child 

answered that ‘mummy is sitting’ or that ‘mummy is holding a plate in her hand’; ‘mummy bathing a baby’ 

was ‘mummy is throwing water on baby.’ Comprehension of situations requires development of represen­

tation of common events, for example, ‘cooking’, combing’ or ‘sleeping’. Mandler (1983) described this 

process as representation of sequences of action and changes of states and referred to them as ‘scene 

schema’ or ‘event schema’. Kirasic et al (1980) found that kindergarten children recognised objects 

better in context than out of context, for example, a picture of a stove was recognised more easily when 

seen in a kitchen than by itself. Nelson (1978) noted that 4 to 5 year old children described events better 

if the situation was more familiar. Similarly, the responses obtained in the Kota study suggested the 

importance of familiarity of a particular object or activity depicted in a picture. For example, the 

stove in the IPPT is an old-fashioned one, the type not frequently seen in upper class homes.There was 

no real difference in the responses of the advantaged and disadvantaged groups as occurred with other 

items (Fig.IV.1 to IV.3, p. 297 - 299). The dress of the woman (mummy bathing a baby) is more similar to 

the attire of villagers and, interestingly, deprived children did better than the advantaged (Fig. IV.4 to IV.6,
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p. 300 - 302). Children from privileged homes are often asked to point to pictures of different animals 

from picture books and identified the dog as zebra, horse, lion and other exotic animals commonly seen 

in picture books in India. T1A to T1D responses to the noun label ‘Dog’ accounted for 20 to 34% of 

responses even in children as old as four to five years. Similarly, as many older rural children identified 

the situation of mother cooking chapati as the privileged children.

For the rest of the noun labels and questions disadvantaged children lagged behind the privileged group. 

Problems in identifying pictures by deprived Indian children have been noted by Misra and Shukla (1984) 

and Sinha (1977) but they did not attempt to study the incorrect responses obtained nor give explana­

tions for them. Bevli (1978) in her study of early language in young Indian children was the only one who 

did record incorrect responses but she did not identify them as a problem of picture perception. Bevli 

classified partially correct responses as that either had some association with the object or those that 

partially resembled the object. Thus for ‘rose’ the partially correct responses were ‘garden’ or ‘leaf’; for 

‘cow’ ‘cat’, or ‘tail’, or ‘bark’; for book’, box’, or ‘house’ and for ‘clock’ ‘wheel’ or ‘coin’. The partially correct 

responses in the Bevli study were similar to the now categorised intermediate types of response in the 

Kota study. Perceptual similarity, was seen with responses like ‘house’ and ‘box’ for ‘book’ and ‘wheel’ and 

‘coin’ for ‘clock’.

Functional similarity was seen in responses like ‘garden’, ‘leaf’ for ‘rose’ and ‘cat’ for ‘cow’. Occasionally 

only parts of the picture were identified like ‘tail’ for ‘cow’ and ‘paper’ for ‘book’ like the T1D type of 

intermediate response with IPPT.

Mandler (1983) noted that very few studies in development of representation have been conducted in 

very young children particularly in Third world countries. No studies could be located from either West­

ern and Indian literature to explain the findings on picture perception in the Kota study.

PICTURE INTERPRETATION:

As noted earlier picture perception is present in infants as young as five months ( Rose 1977, DeLoache 

et a! 1979) The occurrence of intermediate types of response in the Kota sample could not be explained 

in these terms and required further consideration. The data seemed to indicate that the perception 

and the interpretation of pictures were two different processes. Interpretation of pictures seems to 

require a higher level of cognition and a broader experience than picture perception. The work with the 

IPPT in the Kota children has led to a tentative hypothesis concerning Picture interpretation. Picture 

interpretation differs from picture perception in that age and cognition interact with other visuomotor and 

perceptual skills to deduce the representation, so that with increasing age and experience picture decod­

ing ability for pictures improves.

Some factors possibly influencing the development of picture interpretation are discussed below:
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Representational maturity:

Representation of children’s knowledge consists of ‘what is known’ and how that knowledge is structured 

called ‘conceptual representation ‘ and ‘ symbolic representation’ respectively (Piaget 1951). The 

former is based on a system of concepts or mental schema and the latter is the capacity to evoke by a 

sign or a symbolic image an absent object or an action not yet carried out. Recognition of toys and 

pictures of familiar objects are aspects of symbolic understanding (Reynell 1980). These develop in 

parallel by eighteen months of age and are mature by 6 to 8 years (Piaget 1951, Mandler1983).

A gap in both aspects of representation may be the cause of the intermediate types of responses ob­

tained in the Kota study. Representational maturity seems to play an important role in recognition of 

pictures.

Stages of intellectual development

Piaget described the stages of development of intelligence from infancy to adolescence. In the preopera- 

tional stage from 2 to 5 years, a child is said to be ‘. . . perception bound, captured by the surface 

appearance of things unable to dig beneath the surface to represent deeper meaning...’ This egocentric 

stage is characterised by an inability to pick up contextual clues. In the section on ‘comprehension of 

situations illustrated’ in the IPPT, a child’s description of the picture which is literal and in which its 

context has not been assimilated reflects Piaget’s preoperational stage; for example, when a child says, 

“ The girl is doing namaste (with folded hands) “ instead of ‘the girl is sleeping’, the child is disregarding 

the shut eyes, the orientation of the girl lying down and the bed.

Early categorisation/concept development:

Conceptual categorisation of objects plays a role in the way a picture is interpreted.

A concept designates a set of properties that are associated with each other in memory and thus form a 

unit (Clark 1983). These properties can be transitory or permanent, concrete or abstract, perceptual or 

functional. They are combined to form units of representation which provide reference points for catego­

rization. Clarke (1983) noted that young children rely on properties like shape, size, movement, sound 

and taste to categorise.

The members of a category share to varying degrees, features of the family category; some have more 

of these features than others. A member is considered more prototypical the greater the number proper­

ties possessed. Eg., robins are more prototypical of the category ‘birds’ than penguins. Membership is 

dependent upon the emphasis put on individual properties by the observer and will vary with a child’s
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experience and individuality (Rosch and Mervis 1975); the latter possibly accounts for some of the diver­

sity of responses obtained from the Kota cohort.

Mervis and Mervis (1982) noted that basic level categories for adults are not necessarily the same for 

children. This may result in greater difficulty in analysing responses of children on the picture puzzle. 

Hence, a list, classifying and grading probable responses have been appended with the Indian Picture 

Puzzle Test (Tables 111.22 & 111.23, p. 246 - 249).

Some categories may be more accessible than others in that they have specific linguistic expressions as 

labels and therefore appear to represent a conventional classification. Other categories, for example, 

things that are carried on the head such as hats, pots or even luggage, may have more of an ad hoc 

character that makes them harder to remember and to name (Barsalou 1981). Accessibility may also be 

different for various terms in different languages depending on cultural usages. Item analysis, in test 

development, cannot completely circumvent this problem, for example, a boy or a girl is commonly called 

person in the local dialect of Kota and this would influence the score of the locals on the IPPT.

Some of the Intermediate Type of responses in the Kota study indicated use of perceptually similar 

objects such as ball' or ‘coin’ for ‘clock’ and functionally similar objects such as “stool” or “sofa” for ‘chair’.

Children also need to construct conceptual categories for situations (Comrie 1976, Vendler 1967). Two 

such categories are:

a) Processes - Ongoing activities of a limited duration.

Eg., sleeping, running.

b) Events - Activities that result in a change of state.

Eg., running a race, combing hair, cooking food.

Events involve an activity with an outcome or distinct result.

A child requires to have a representation of the everyday process or event in her memory to appreciate 

a situation depicted in a picture. The latter may be the higher level, for example, ‘cooking food’ and 

‘fetching a kite’ is conceptually more advanced than ‘sleeping’ o r‘sitting’. Familiarity with an event in daily 

life probably increases the chance of recognition.

Ability to scan :

The manner in which children look at a picture influences the way they perceive its meaning
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Children make shorter eye movements than adults, and tend to look at fewer informative areas (Mackworth 

and Bruner 1966). There is less use of peripheral scanning leading to rejection of these areas. Further 

more the children appear trapped by a detail, returning repeatedly to it, and to restrict themselves to a 

very small field. Generally, children’s search techniques in examining pictures are piecemeal and less 

successful than adults. They are also highly variable from one to the other and within themselves 

(Mackworth and Bruner 1966, Vinh-bang -cited in Gibson 1967, Abercrombie 1969, Vurpillot 1968) .

Immature scanning skills may have contributed to the findings of the Kota cohort which could be second­

ary to inexperience of being talked to about pictures. This ‘piecemeal’ method of viewing a picture may be 

one explanation for a child ignoring the setting of a situation in the picture when responding to questions 

on it. Eg., “She has a moon in her hand’’ for the lady with a chapati in her hand while she is cooking. A 

child may look at the most salient feature of the object without associating it with the rest of the picture. 

Eg., A child looks at parts of the object without relating it to the whole. Eg.,’’wheel’’ for cycle; “fire" for 

stove; “number” for clock.

Cultural influences :

Cultural diversity influences picture interpretation but not picture perception (Kennedy 1974). Friedman 

and Stevenson (1975) and Cazden (1972) have suggested pictorial devices for showing motion (or pain 

or impact) are merely conventional in Western culture. These may be misinterpreted by people from 

other culture.

Serpell and Deregowski (1980) noted from results of various cross-cultural studies that differences in 

picture perception were related to use of specific skills in a particular society. They referred to picture 

perception as a ‘culturally restricted perceptual skill’. Western children, according to them, learn to per­

ceive pictures in the functional contexts of learning to speak and listening to stories with the help of 

picture books. They quote Dasen’s study on cross-cultural Piagetian psychology on spatial concepts and 

conservation to emphasize the relationship between eco-cultural demands and performance on cogni­

tive and perceptual tasks. The lack of experience with pictorial material in underprivileged societies in 

India probably accounts for the problems the children had with pictures in the Kota studies.

Language: (Lexical development)

Clark (1983) stated that words flag concepts and serve to evoke them. Learning the meaning of words 

is also learning the ideas each word conventionally denotes within a language community. Language 

aids concept formation by helping to code concept categories.

Picture interpretation seems to follow the stages of early development of words. Overextensions and
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underextensions (Clarke 1983), commonly found in young children’s speech, may explain the use of 

noun labels which are perceptually similar to the test item, for example, responses like ‘moon’ for ‘chapati’ 

in the IPPT; similarly, overlaps and mismatches may explain the naming of only parts of objects, for 

example, string’ for the string cot.

Picture perception

A picture can be perceived in two ways. First, one can perceive the picture as an object and secondly, the 

scene or the layout within the picture (Hagen 1974). In the early development of whole-part relationships 

in perceiving pictures (see p. 54), a child focuses on only one dominant aspect of the picture so that she 

may notice the colour but not the shape of an object. Another aspect of whole-part perception has to do 

with the ability of a child to extract relevant or pertinent detail from contexts that contain irrelevant or 

distracting information (Williams 1983). Embedded figures have been used to assess this ability. Williams 

et al (1979) found that six and eight-year-olds were more mature in discerning relevant figures from a 

distracting background than five-year-olds. Familiar items were more easily perceived than unfamiliar or 

abstract items such as geometric shapes.

Maturity of picture perception may influence the amount of information gleaned from a picture.

The Kota study may have highlighted several stages in the development of picture perception/ 

interpretation not previously recognised by researches in the field of child development. These 

stages were more clearly seen in the most disadvantaged children, and presumably are passed through 

too quickly for recognition in European and advantaged Indian children whose early exposure to conver­

sation about pictures in books, magazines etc. is superior. This contention is supported by the discrep­

ancy noted between the Kota groups and by the low incidence of immature responses in Egans cohort.

It seems reasonable to suggest, from the findings of the Kota study, that the ability to pick up distinctive 

features of a picture increases with age. The ability to extract information from the contextual clues of a 

picture to assist recognition of the objects depicted probably improves with age and perhaps with 

experience.

To conclude, it seems that picture interpretation may involve several processes ranging from 

visuomotor ability employed in picture scanning to representational maturity. These different 

components may develop at varying rates in different cultural groups and social classes de­

pending to some extent on experiences and the need to use the particular skill in daily life.
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Practical Implications

The findings on picture interpretation from the Kota study are important to designers of developmental 

tests for Indian children. They affect test construction, interpretation of test findings and are of particular 

relevance to comparative studies between various populations.

SIGNIFICANCE OF PICTURE PERCEPTION IN LITERACY

Early language, pictorial assimilation and literacy are related through a fundamental skill of symbolic 

understanding. There is evidence that the cognitive representations of meanings are organised in a 

semantic system common to pictures and words. Picture perception and interpretation may therefore be 

an important stepping stone to literacy.

Pictorial material is used for didactic purposes, for publicity, marketing, and health advertising like acci­

dent prevention and family planning. Serpell and Deregowski (1980) noted the heavy reliance placed on 

pictures by Western communication systems particularly in education. Pictures are commonly used in 

the Western World in training in early literacy. Pictures and texts play a complex and significant part in 

introducing children to literature and preparing them for literacy. They establish patterns of active reading 

and meaning prediction. Goldstein and Underwood (1981) analysed the functions of illustrations while 

reading. They provide a referent for a specific word, extend contextual support and generate motivation 

for reading by making the text more interesting and comprehensible. Picture books stimulate the creation 

of links between book worlds and everyday life and shape individuals' direction of literary conventions 

(Whitehead 1990).

In view of the persistently low literacy rate in India (52 percent) and the high number of dropouts from 

primary school (60 percent) the results on picture assimilation in the Kota study assume significance. It 

seems necessary to explore the relationship between picture perception in early years and future lit­

eracy. Experience with printed and pictorial material is minimal in illiterate and technologically unsophis­

ticated populations. The message of pictorial material could be misinterpreted or differently perceived 

as the ability of the target population to interpret pictures determines the understanding of the message 

imparted. (Hudson 1967). Adults from deprived populations in the Kota field study (p. 139) showed 

problems with pictures implying a possible critical sensitive period in childhood.

Several cognitive developments and strategies precede the complex process of reading and writing. 

Development of more complex thinking depends on the gradual freeing of thought from its links with very 

specific actions and objects (Werner and Kaplan 1963). Initially, Piaget (1956) suggested, that thinking 

develops from the internalization of actions, movements and images. This is the sensorimotor period 

when iconic representation is noted in the first two years of life. The appearances of gesture, language
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and make believe play suggest the developing ability to represent thought symbolically. Emergence of 

object to picture matching occurs at this stage (Reynell 1980). This stage is increasingly accompanied 

by mark-making, drawing, pretend-writing and eventually recognisable conventional writing (Whitehead 

1990).

Pictures are a representation of events and objects and are two-dimensional symbols of the three- 

dimensional world. When young children recognize pictures of cats in books, and name them or react by 

eagerly setting off to search for their own cat the phenomenon of ‘distanced representational thinking’ is 

clearly happening (Whitehead 1990). Picture recognition, then is part of representative ability. Children 

show us that they know something by doing it, by creating or responding to a picture image of it, or by 

using an abstract symbolic means such as a number or language to represent it.

The stage of reading and writing seems not to develop naturally in children but requires training and 

encouragement. All peoples in the world have a spoken language but not all a written one. Pictures form 

a link between existing cognitive schemas and the emergence of reading and writing. Greater use of 

pictures in preschool education and promoting picture books for young Indian children could enhance 

symbol development and future literacy. The significance of picture perception is best expressed by 

Serpell and Deregowski (1980).

‘. .. An understanding of skills required in picture perception is likely to carry implications for the design 

and distribution of a wide range of educational material, especially in nations of the Third World . . . ’

The IPPT can be used to Identify children and populations who might benefit from intervention, 

it could also be used for assessment of the ability to assimilate picture materiai in chiidren and 

to monitor intervention programmes devised to increase this skiii toward the path to iiteracy

III CONTRIBUTIONS OF THE KOTA STUDY TO THE FIELD OF 

DEVELOPMENTAL MEDICINE

* A test of early cognitive development, emphasizing language, has been constructed and standardised 
for three socioeconomic groups of Indian preschool children. The scientific development included cultural 
adaptation, item analysis, standardisation and establishment of norms for three socioeconomic groups. 
Other psychometric studies include inter-rater reliability, test-retest reliability, face and content validity. 

This could prove particularly useful to professionals, including paediatricians and speech therapists in 

clinical practice.

* An innovative method of scoring has been developed taking the Indian context into consideration i.e.
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immature ability In analysing pictorial representation, multilingual background and limited social Interac­
tion with adults particularly In a structured and dyadic manner.

* The Importance of the representational medium, particularly pictures. In tests of language In the Indian 
population has been highlighted.

* A hypothesis on the development of picture Interpretation In the Indian population has been presented. 

It differs from picture perception In that It Is age and experience dependent.
* The findings on picture perception raise the question of an association of picture literacy with future 
literacy which needs further Investigation.
* The results on the performance skills revealed no significant difference (p<0.05) between various socio­
economic groups. This was contradictory to the findings on the verbal scores Indicating that language 
was more vulnerable to the environment. Intervention programmes enhancing language for the disad­
vantaged groups could be vital to their development.

* Contrary to Western literature, the Kota study revealed that older rural children (37 to 60 months) who 
ranked third or more In birth order had significantly higher verbal scores than the first born. Possibly 
families with many children provide more verbal stimulation. The older sibling acting as a substitute 
caretaker communicate more with the younger children than her parents did with her. This can be 
considered In formulation of chlld-to-chlld programmes, particularly those enhancing language and lit­
eracy .

IV THE FUTURE

Further work Is necessary to strengthen the psychometric properties of the IPPT. Studies of the IPPT In 

clinical practice and as a research tool are needed to substantiate Its envisaged uses. Several avenues 

for research In the field of Developmental Medicine have opened up as a result of this piece of research.

Further work to strengthen the psychometric status of the IPPT

Further work is required on some psychometric properties of the Indian Picture Puzzle Test to refine and 
strengthen Its status and Include the following:

* Further reliability studies, particularly Inter-examiner reliability. Is required. Additional test-retest data Is 
needed; another 27 cases would bring the data set to the advised 10 per cent of sample size.
* Studies of concurrent and predictive validity are Important. As Wall et al (1991) report the problem of 

validation Is complex and difficult In developing countries; however, a reasonable solution needs to be 
found If a newly constructed test like the IPPT Is to be meaningful.

Predictive validity could be determined by following up children who were estimated to be below average 
by the IPPT and observing their later language development and/ or school performance. The Stanford 
Blnet (Kulshrestha 1971) has been standardised on older children and could serve as an external crlte-
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rion for predictive validity.

The ICMR Developmental Test Battery is presently undergoing standardisation nationwide on a large 
sample of the low socioeconomic population. It is a screening instrument with simple culturally appropri­
ate milestones in 5 developmental areas - motor, cognitive, language, social life skills and self-help 
abilities. Once standardised and validated it could be used to determine concurrent validity of the IPPT 

for the disadvantaged group.

Further investigation of treatment validity would be valuable. It will be important to include an untreated 

control group, and increase sample size.

* Productivity statistics which include specificity and sensitivity indices, yield and predictive value need to 

be ascertained, particularly when the test is modified for surveillance by field workers.

* Competent assessors are essential for a test to be effective as a screening tool. Studies are needed to 
determine the qualifications of the tester. It is hoped that doctors, psychologists, speech therapists and 
teachers can be trained to use the IPPT. Inter-examiner reliability studies should include these groups.

* Applicability of the IPPT in the varied ethnic and linguistic populations from different parts of the country 
is important in the context of nationwide usage and requires further study.

Envisaged applications of the IPPT

Once the status of the IPPT is strengthened its uses are envisaged as follows.

Clinical use :

* It will be suitable for use by professionals, including paediatricians in clinical practice for a first stage 
analysis of a child’s cognitive profile. It could also be used to identify children with developmental prob­
lems within each socioeconomic groups and to identify subpopulations in need of intervention.

* Once its predictive validity has been measured the IPPT could be used to design and monitor interven­
tion programmes. The profile of the IPPT in a target population could be used to plan interventions which 

embody aspects of development measured by the test. Such programmes could be incorporated in 

large, ongoing intervention projects like the ICDS.

Research use

* The IPPT could be used to help establish prevalence rates for learning and language problems; to 
compare the effects of child rearing practices on early development particularly language and to com­
pare the cognitive development of subpopulations; to evaluate the effect of early language development
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on later ability for higher abstract thinking and later educational performance; to investigate the develop­
ment of picture perception/interpretation and the question of a critical period.

For surveillance

* Once modified for use by field workers the IPPT could be used for clinical surveillance within subpopu­
lations. As a research tool, the test could also be used to highlight important social, educational and 
health trends; thus plan health and social service resources and influence social and political thinking. 

For example, preschool education may be more important to literacy than adult literacy programmes and 
may deserve greater resources.

Thus the test has potential as a tool for clinical practice, for assisting in the design and moni­
toring of intervention programmes, for research and after modification for child surveillance.

Further avenues of research :

The findings of this thesis have opened up several avenues of research in the field of Developmental 
Medicine and include aspects of test administration in Third world countries.

One notable area is that of the development of picture perception and other perceptual skills because 
pictures are implicit in many psychological tests and play an important role throughout education. The 
relationship of the development of pictorial representation to literacy will make a fascinating area of 
research. Werner and Kaplan (1963), Piaget (1956) and Reynell (1980) have all stressed the importance 
of symbol formation to language development. Its importance to emerging literacy needs to be studied. 
This research further emphasizes vulnerability of language development to environmental factors. Stud­
ies to determine their nature and relative impact assumes importance in the context of widespread 
adversity in India.

Contrary to Western studies, later-born children in the rural sector showed better language development 
than firstborns. Studies to verify these findings and explore possible causes will be of value.
Studies to justify the innovative methods of scoring introduced in the IPPT may be pertinent in the 

context of the widespread use of pictures in other developmental tests and the multilingual climate of 
Third World countries.

Pretest play, food inducements and occasional coaxing were used to obtain responses. Absence of 

these motivational factors affect test-retest reliability in disadvantaged groups (Ziegler et al 1973). Fur­
ther studies are needed to substantiate the usage of incentives in test administration in India.

The author proposes to publish the test after it has been refined and make it available for professional 
use.

183



REFERENCES

Abercrombie, M.L.J.(1969) ‘Eye movements and Perceptual Development’, Clinics in Developmental 
Medicine, 32, 15-24

Acredolo, L.R (1976) Frames of reference used by children for orientation in unfamiliar places. In: G.
Moore and R. Golledge (Eds.) Environmental knowing. Stroudsburg, Pa.: Dowden, 
Hutchinson & Ross.

Ades, A.E. (1990) Evaluating screening tests and screening programmes’ Archives of Disease in Child­
hood, 65: 792-795.

Anandalakshmy, S. (1982) ‘There’s a method to measurement’. In: D. Sinha, R.C.Tripathi,and G. Misra 
(Eds.) ‘ Deprivation - It’s Social Roots and Psychological Consequences.’ New Delhi: 
Concept Publishing Co. pp 37-47.

Anthony, A., Boyle, D., Ingram, T. and Mclsaac, W. (1971) The Edinburgh Articulation Test, Edinburgh 
and London: E. and S, Livingstone.

Aram, D., Nation, J. (1980) ‘Preschool language disorders and subsequent language and academic 
difficulties’ Journal of Communication Disorders, 13, 159-198.

Bachman, L.R (1990) Fundamental Considerations in Language Testing. Oxford: Oxford University 
Press.

Barker, W. (1988) The Value of Developmental Tests. Health Visitor, 61, 12, 373-374.

Barsalou, L.W. (1981) The determinants of graded structure in categories. Unpublished doctoral disser­
tation, Stanford University.

Bates, E. (1976) Language and Context: The Acquisition of Pragmatics, New York: Academic Press.

Bayley, N. (1964) Consistency of maternal and child behaviours in the Berkley Growth Study. Vita 
Humana, 7(2), 73-95.

Belka, D., and Williams, W. H. (1979) ‘ Prediction of later cognitive behaviour from early school 
perceptual-motor, perceptual and cognitive performance’ Perceptual and Motor Skills, 
9,131-141.

Bellman, M. and Cash, J. (1987) The Schedule of Growing Skills in Practice. London: NFER-Nelson.

Berlin, B., Breedlove, D.E., Raven, PH. (1973), ‘General Principles of classification and nomenclature in 
folk biology’ American Anthropologist, 75, 214-242.

Bernheimer, R. (1961) The Nature of Representation. New York: New York University Press.

Bernstein,B., (1958)’Some sociological determinants of perception: An enquiry into sub-cultural differ­
ences.’ BJS 9, 159-74.

 (1959), ‘ A public language: Some sociological implications of a linguistic form. BJS, 10,
311-26.

184



------------------(1960), ‘Language and social class.’ BJS, 11, 271-6.
------------------(1962a) ‘Linguistic codes, hesitation phenomena and inteiligence.’ Lang. Sp. 5, 31-46.
------------------(1962b), ‘Social class, linguistic codes and grammaticai elements.’ Lang. Sp. 5, 221-40.
------------------(1972),’Social class, language and socialisation.’ In: P. Giglioli (Ed.) Language and social

context. Harmondsworth: Penguin.
------------------(1975) ‘Ciass, codes and control, volume 3; Towards a theory of educational transmis­

sions. London: Routledge & Kegan Paui.

Berrueta-Ciement, J.R., Schweinhart, L ,Barnett, W., Epstein, A.,and Weikart, D. (1984) Changed iives: 
the effects of the Perry pre-school programme on youths through age 19. Ypsilanti, 
Michigan: The High/Scope Press.

Bevli, U. K. (1978) Developmentai Norms of Indian Children 2.6 to 5 years as obtained by the Cross 
Sectional and Longitudinal Studies, Report no. 3, National Council Of Educational Re­
search and Training, New Deihi.

------------------(1990a), Researches in Child Development- A Book of Readings. New Deihi: Nationai
Councii of Educational Research and Training, pg.1-6.

------------------(1990b),’A Study of the Effect of Home,School and Individual Variables on the Cognitive
Deveiopment of Indian Children coming from Disadvantaged Environment.’ in: U. Bevii 
(Ed.) Researches in Chiid Development - A Book of readings. New Deihi: National Coun­
cil of Educational Research and Training.

Bishop, D.V.M., (1982)’Tests for Reception of Grammar’, Medical Research Council. Available from the 
Department of Psychology, University of Manchester.

------------------(1987a) ‘Language impaired 4 year olds: distinguishing transientfrom persistent impair­
ment , Journai of Speech and Hearing Disorder, 52, 156-173

------------------Edmundson, A. (1987b) ‘Specific Language Impairment as a Maturational Lag: Evidence
from Longitudinal Data on Language and Motor Development.’ Development Medicine 
and Child Neurology, 29, 442-459.

Blank, M. (1982) Language and School Failure: Some Speculations about the Relationship between 
Orai and Written Language’ In: L. Reagans and D.Farran (Eds.) Language of children 
reared in poverty. New York: Academic Press.

Bioom,L. (1971) ‘Why not pivot grammar’. Journal of Speech and Hearing Disorders 36(1): 40-50.
------------------(1973) One Word at a Time, The Hague: Mouton.

Borowitz, K.C., Giascoe, P.P. (1986) Sensitivity of the Denver Developmental Screening Test in speech 
and language screening. Pediatrics 78, 1075-1078.

Borton, R.W. (1979), The perception of causaiity in infants. Paper presented at the meeting of the 
society for Research in Child Development, San Francisco, March 1979.

Bowerman, M., (1973) ‘Structural relationships in chiidren’s utterances: syntactic or semantic’, in TE.
Moore (ed.) Cognitive Deveiopment and the Acquisition of Language, New York: Aca­
demic Press.

------------------(1976) ‘Semantic factors in the acquisition of roies for word use and sentence construc­
tion’, in D. Morehead and a. Morehead(eds.), Directions in Normal and Deficient Chiid 
Language, Baitimore, Maryiand: University Park Press.

------------------(1978) ‘Semantic and syntactic development: a review of what, when and how in ian-
guage acquisition.’ in: R.L. Schiefelbusch (Ed.) Basis of language Intervention. Balti­
more: University Park Press pp. 98-189.

185



Boykin, A.W. (1977) On the role of context in the standardised test performance of minority group 
children. Cornell Journal of Social Relations, 12, 109-124.

Bradley, R.H.,Caldwell, B.M.,(1984),’174 children; a study of the relationship between home environ­
ment and cognitive development during the first 5 years.' In: A,W. Gottfried (Ed.) Home 
Environment and Early cognitive Development. Orlando: Academic Press.

Braine, M.D.(1963) The ontogeny of English phrase structure: the first phrase'. Language 39: 1-14.
------------------(1976) ‘Children's first word combinations'. Monographs for Society of Research in Child

Development 41: 104.

Brandis, W. and Henderson, D. (1970) Social class, language and communication. Language, Primary 
Socialisation, and Education Monograph Series. London: Routledge & Kegan Paul.

Braunwald, S.R. (1978) Context, word and meaning: towards a communicational analysis.' In: A. Lock 
(ed.) Action, Gesture and Symbol. New York: Academic Press.

Bremner, J.G. (1988) Infancy, Oxford: Blackwell.

Bridges, A. (1980) ‘SVG comprehension strategies reconsidered: the evidence of individual patterns of 
response' Journal of Child Health, 7, 89-104.

Brown, K. (1980) An analysis of environment and genetic influence on individual differences in the 
communicative development of fifty adopted one-year old children. Doctoral disserta­
tion. University of Colorado.

Brown, R. (1958) ‘How shall a thing be called?’. Psychological Review 65:18-25.
------------------and Hanlon, C. (1970) ‘Derivational complexity and order of acquisition', in J R. Hayes

(ed.) Cognition and the development of language. New York: Wiley.

Bruner, J.S., Giver, R.R. and Greenfield, P.M. (1966) Studies in cognitive growth. New York: Wiley.
------------------(1975) ‘The ontogenesis of speech acts’. Journal of Child Language 2: 1-19.
------------------and Sherwood, V.(1976) ‘Early rule structure: the case of peekaboo', in J.S. Bruner, A.

Jolly and K. Sylva (eds.) Play: its Role in Evolution and Development, Harmondsworth: 
Penguin.

------------------(1983), Child's Talk: Learning to Use Language, Gxford: Gxford University Press.

Butler, J. (1989) Child health surveillance in primary care. London:HMSG.

Bzoch, K. and League, R. (1971) The Receptive Expressive Emergent Language Scale (REEL-scale).
Gainesville, FL:Language Education Division, Computor Management Corporation.

Caldwell, B. and Bradley, R. (1978) Home Gbservation for Measurement of Environment. Little Rock, 
Ark.: University of Arkansas.

Cantwell, D. Baker, L. (1977) ‘Psychiatric disorder in children with speech and language retardation: a
critical review.’ Archives of General Psychiatry, 34, 583-591.

Carmines, E.G. and Zeller, R.A. (1979) Reliability and Validity Assessment, London and New Delhi: 
Sage Publications Inc.

186



Carrow-Woodfolk, E. (1985) Test for Auditory Comprehension of Language, rev. edn., London: NFER- 
Nelson.

Cazden, C.B. (1972), Child language and education. New York: Holt, Rinehart, & Winston.

Chapman, R. (1978)’Comprehension Strategies in Children’, In: J.Kavanaugh and W. Strange (Eds.)
Speech and Language in the Laboratory, School and Clinic. Cambridge, Mass.: MIT 
Press.

Chatterjee, B.B. (1982) ‘Methodological Implications of Using the SocioEconomic Status Scale as a 
Control Variable in Disadvantage-Deprivation Studies.’ New Delhi: Concept Publishing 
Co. pp 73-93.

Chazan, M., Laing, A.F., Bailey, M.S., Jones, G. (1980) Some of our Children: The Early Education of 
Children with Special Needs. London: Open Books.

Chomsky, N. (1965) Aspects of Theory of Syntax, Cambridge, Massachussetts: MIT Press.

Clark, E.V. (1973) ‘What’s in a word? On the child’s acquisition of semantics in his first language’. In:
C.T.E. Moore (ed) Cognitive Development and the Acquisition of Language. New York 
and London: Academic Press, pp. 65-110.

------------------ (1983), Meanings and Concepts. ln:J.H. Flavell and E.M. Markman (Eds.) Paul Mussen’s
Handbook of Child Psychology 4th. Edition, Vol. Ill - Cognitive Development. New York: 
Wiley.

Cocking, R.R and McHale, S. (1981) ‘A comparative study of the use of pictures and objects in assess­
ing children’s receptive and productive language’, J. Child Lang., 8, 1-13.

Committee on Children With Disabilities (1986) ‘Screening for Developmental Disabilities’ Pediatrics, 
vol.78, no.3 p.526- 528.

Comrie, B. (1976), Aspect. Cambridge : At the University Press.

Cooper, J., Moodley, M. and Reynell, J. (1978) Helping Language Development - A development 
programme for children with early language handicaps. London: Edward Arnold.

Coplan, J., Gleason, J.R., Ryan, R. (1982) ‘Validation of an early language milestone scale in a high-risk 
population.’ Pediatrics, 70, 677-683.

------------------(1983) Early Language Milestones Scale. Tulsa, OK, Modern Education Corp.

Corballis, M.C. (1982) Mental rotation: Anatomy of a paradigm. In: M. Potegal (Ed.) Spatial Abilities. 
New York: Academic Press.

Coulmas, F. (1984) ‘Linguistic minorities and literacy’ In: F. Coulmas (Ed.) Linguistic Minorities and 
Literacy: language policy issues in developing countries. Berlin: Mouton, p.p. 5-20.

Cravioto, J. and DeLicardie, E. (1972) ‘Environmental correlates of severe clinical malnutrition and 
language development in survivors from kwashiokor or marasmus.’ Nutrition, the ner­
vous system and behaviour. Washington D C.: Pan American Health Organisation.

Cronbach, L.J. (1970) Essentials of Psychological Testing, ed.3. New York: Harper & Row.

187



Crystal, D. (1979) Working with LARSR London: Edward Arnold.

-------------------(1987), Concepts of Language Deveiopment: A realistic perspective, in: W. Yule and M.
Rutter (Eds.) Language Deveiopment and Disorders. Clinics in Developmental Medicine 
No. 101/102, London: Mac Keith Press.

Cromer, R.R (1981) ‘Reconceptuaiising language acquisition and cognitive development’, in R.
Schiefelbusch and D. Bricker (eds) Early Language Acquisition and Intervention, Balti­
more, Maryland: University Park Press.

Curtiss, 8. (1977) Genie: A Psycholinguisic Study of a Modern-Day “Wild Child”. New York: Academic 
Press.

Curtis Jenkin, G.H.C. (1977) ‘Surveillance of preschool children in private practice' In: Drillien C.M., 
Drummond, M.B. (Eds) Neurodevelopmental Problems in Early Childhood. Oxford: 
Blackwell Scientific Publications.

Davie, C.E., Hutt, S.J., Vincent, E., Mason, M. (1984) The Young Child at Home. Windsor: NFER- 
Nelson.

Davie, R., Butler, N., Goldstein, H. (1972) From Birth to Seven: A Report of the National Child Develop­
ment Study. London: Longman.

Davies, A. (1990) Principles of Language Testing. Cambridge, Mass.: Basil Blackwell Ltd.

DeLoache, J.S., Strauss, M.S., Maynard, J. (1979), "Picture perception in Infancy.’ Infant Behaviour and 
Development, 2, 77-89.

Deregowski, J.B., (1968a)’Picture Recognition in Subjects from a Relatively Pictureless Environment.’ 
African Social Research, 5, 356-364.

de Zwert, S.H. (1973), ‘Language acquisition and cognitive development.’ In: TE. Moore (Ed.) Cogni­
tive Development and the Acquisition of Language. New York: Academic Press, pp 9-25.

Diamond, E. (1981) Item Bias Issues: Background Problems, and Where are we Today (AERA, Los 
Angeles)

Donaldson, M. (1978) Children’s Minds. New York: Norton.

Douglas, J.W.B. (1964) The Home and the School. London: MacGibbon & Kee.
------------------,Ross, J.M., Simpson, H.R. (1968)’AII Our Future: a LongitudinalStudy of Secondary Edu­

cation.’ London: Peter Davies.

Drillien,C., Drummond, M. (1983) ‘Developmental Screening and the Child with Special Needs. Clinics 
in Development Medicine No. 86. London: S.I.M.Rwith Heinemann.

------------------, Pickering, R. M. Drummond, M.B. (1988) ‘Predictive Value of Screening for Different
Areas of Development’ Development Medicine and Child Neurology, 30, 294-305.

Dulay, H., Hernandez-Chavez, E. and Burt, K. (1978), ‘The Process of becoming Bilingual’, in S.Singh 
et al (Eds.), Diagnostic Procedures in Hearing, Speech and language. Baltimore: Univer­
sity Park. pp. 251-304.

188



Dunn, L.M.(1965) Peabody Picture Vocabulary Test, Revised. Circle Pines, Minn.; American Guidance 
service Inc.

------------------,Whetton, 0. and Pintilie, D. (1982) The British Picture Vocabulary Scale’, London: NFER-
Nelson.

Dwivedi, C.B. (1970) Bender Gestalt Test for Children. Varanasi: Rupa Psychological Centre.

Edwards, J R. (1989) Language and Disadvantage, ed. 2, London: Cole and Whurr Ltd.

Edwards, P. (1973) Sensory motor intelligence and semantic relations in early child grammar’. Cogni­
tion 2(4): 395-434.

Egan, D., Brown, R. (1984) Developmental assessment : 18 months to 4.1/2 years. The Bus Puzzle 
Test. Child: care, health anddevelopment, 10, 163-179

------------------& Brown, R. (1986) Developmental Assessment: 18 months to 4.1/2 years. The miniature
toys test. Child: care, health and development, 12, 167-181.

Eimas, P., Siqueland, E.R., Jusczyk, P., Vigorito, J. (1971) ‘Speech perception in infants’. Science 171: 
303-6.

Eionson, J. (1986) Language and Speech Disorders in Children. New York: Pergamon.

Elkind, D., Koegler, R., and Go, E. (1964) ‘Studies in perceptual development: Whole-part perception.’ 
Child Development, 35, 81-90.

------------------ (1970) ‘Developmental Studies of Figurative Perception.’ Advances in Child Behaviour
and Development, 4, 2-29.

------------------(1975) Perceptual development in children.’ American Scientist, 63, 533-541.

Elardo, R. and Bradley, R.H. (1981),’The Home Observation for Measurement of the Environment 
(HOME) Scale: A Review of Research.’ Developmental Review, 1, 113-145.

Farnham-Diggory, S. and Gregg, L. (1975) ‘Colour, form and function as a dimension of natural 
classification: developmental changes in eye movements, reaction time and response 
strategies.’ Child Development, 46, 101-114.

Fantini, A.E. (1978) Bilingual behaviour and social cues: case studies of two bilingual children. In: M. 
Paradis (Ed.), Aspects of bilingualism. Columbia SC: Hornbeam Press.

Farran, D C. (1982) Mother-Child Interaction, Language Development, and the School Performance of 
Poverty Children.’ In: L.Feagans and D. Farran (Eds.) The language of children reared in 
poverty. New York: Academic.

Fenn, G. (1979) Word Order Comprehension Test, London: NFER- Nelson.

Fenson, L., Cameron, M.S., Kennedy, M. (1988) ‘Role of Perceptual and Conceptual Similarity in Cat­
egory Matching at Age Two Years.’ Child Development, 59, 897-907.

Ferguson, N., Davies, P., Evans, R. and Williams, P. (1971) ‘ The Plowden Report’s recommendations 
for identifying children in need of extra help.’ Ed. Res. 13, 210-3.

189



Fletcher, P. (1987) Aspects of Language Development in the Preschool Years. In: W. Yule and M. Rutter 
(Eds.) Language Development and Disorders, Clinics in Developmental Medicine No. 
101/102, London: Mac Keith Press.

Frankenburg, W.K. and Dodds, JB (1967) The Denver Development Screening Test. J Pediatrics, 71, 
181.

Friedman, S.L., and Stevenson, M.B. (1975) ‘ Developmental changes in the understanding of implied 
motion in two- dimensional pictures.’ Child Development, 46, 773-778.

Frostig, M., Le Fever, W., and Whittlesey, J. (1966), Administration and Scoring Manual: Marianne 
Frostig Developmental Test of Visual Perception. Palo Alto, CA: Consulting Psycholo­
gists Press.

Fundudis, T, Kolvin,L, Garside, R.(Eds.) (1979) Speech Retarded and Deaf Children: Their Psychologi­
cal Development. London: Academic Press.

Furth, H.G. (1966) Thinking Without Language: Psychological Implications of Deafness’ New York: 
Free Press.

Gesell, A. (1954) The First Five Years of Life. London: Methuen and Co. Ltd.

Genesse, F. (1989) ‘Early bilingual development: one language or two?’, J. Child Lang. 16, 161-179.

Ghent, L. (1956) Perception of overlapping and embedded figures by children of different ages ’ Ameri­
can Journal of Psychology, 69, 575-587.

Gibson, E. (1967) Principles of Perceptual Learning and Development. New York: Appleton-Century- 
Crofts.

Gibson, J.J. (1971) ‘The information available in pictures.’ Leonardo, 4, 27-35.

Giascoe, P.P., Martin, E D., Flumphrey, M. D. (1990) ‘A Comparative Review of Developmental Screen­
ing Tests’ Pediatrics, vol.86, no.4, p. 547-554.

Gleitman, L.R., Wanner, E. (1982) ‘Language Acquisition: the State of the Art’, in E. Wanner and L.R.
Gleitman (eds) Language Acquisition: The State of the Art, Cambridge: Cambridge 
University Press.

Goldbart, J. (1988) Re-examining the Development of Early Communication. In: J. Coupe and J. Goldbart 
(Eds.) Communication before Speech. Kent: Croom Helm Ltd. pp 19-30.

Goldman, R. and Fristoe, M. (1969) The Goldman-Fristoe Test of Articulation, Circle Pines, Minnesota: 
American Guidance Service Inc.

Goldstein, R. and Underwood, G. (1981) ‘The influence of pictures on the derivation of meaning from 
children’s reading material.’ Journal of Research in Reading, vol.4, no.1, 6-16.

Gollin, E.S. (1960) ‘Developmental studies of Visual Recognition of Incomplete Objects.’Perceptual 
and Motor Skills, 11,289- 298.

------------------(1961) ‘Further Studies of Visual Recognition of Incomplete Objects.’Perceptual and
Motor Skills, 13, 307-314.

190



Gottfried, A., Guerin, D., Spencer, J. and Meyer, C. (1984) Validity of Minnesota Child Development 
Inventory in Screening Young Children’s Development Status, Jnl. of Pediatric Psychol­
ogy, 9, 219-230.

Grays. & Klaus,R.(1965) ‘An Experimental Preschool Programefor Culturally Deprived Children.’ 
Child Development, 36. 887-98

Grice, H.R (1975) ‘Logic and Conversation’, P. Cole and J.L. Morgan (Eds) Syntax and Semantics (vol. 
3) Speech Acts, New York: Academic Press.

Grierson, G. (1883) Seven Grammars of the Dialects and Sub- Dialects of the Bihari Languages. Calcutta: 
Bengal Secretariat Press.

Griffiths, P. (1986) Early Vocabulary. In: P. Fletcher and M. Gar man (Eds.) Language acquisition, ed.2. 
Cambridge: C.U.P.

Guildford, J. P., Fruchter, B. (1987) Fundamental statistics in Psychology and Education, New Delhi: 
Mcgraw-Hill International Editions Psychology Series.

Gullo, D. (1981) ‘Social class differences in preschool children’s comprehension of Wh- questions.’Child 
Development 52, 736-40.

Gupta, B.S. (1992) Statistical Outline of India 1992-93 ed. 20. Bombay: Tata Press Ltd.

Hagen, M. (1974) ‘Picture perception: towards a theoritical model.’ Psychological Bulletin, 81,471-497.

Hall, D. (1989) Health for All Children - A Programme for Child Surveillance. Oxford: Oxford Medical 
Publications.

Halliday, M.A.K. (1973) Explorations in the functions of language. London: Edward Arnold.
------------------ (1975) Learning How to Mean - Explorations in the Development of Language, London:

Edward Arnold.

Hardy, J.C. (1987) Measures of Language Development. In: M. Wolraich (Ed.) The Practical Assess­
ment and Management of Children with Disorders of Development and Learning. Chi­
cago: Year Book Medical Publishers Inc. pp. 96-108.

Harris J. (1984) ‘Teaching children to develop language: the impossible dream’, in D.J. Muller (ed.)
Remidiating Children’s Language: Behavioural and Naturalistic Approaches, London: 
Croom Helm.

------------------(1990) Early Language Development. London: Routledge.

Hayes, K.J., and Hayes, C. (1953) ‘Picture perception in a Home- Raised Chimpanzee.’ Journal of 
Comparative and Physiological Psychology, 46, 470-474.

Helander, E. (1993) Prejudice and Dignity: An Introduction of Community-Based Rehabilitation. New 
York: United Nations Development Programme.

Henning , G. (1987) A Guide to Language Testing - Development, Evaluation, Research. Cambridge: 
Newbury House Publishers.

191



Hernstein, R.J. and Loveland, D.H. (1964) ‘Complex Visual Concept in the Pigeon.’ Science, 146, 549- 
551.

Herskovits, M.J. (1948) Man and His Works. New York: Knopf.

Herleker, G. (1986) The 3D-Language Test. Unpublished doctoral thesis. Kanpur University.

Hochberg, J., and Brooks, V. (1962) ‘Pictorial recognition as an unlearned ability: a study of one child’s 
performance.’ American Journal of Psychology, 75, 624-628.

Hoffman, C.D. (1971) ‘Recognition Memory for Pictures: A Developmental Study.’ Paper presented in 
the Eastern Psychological Association Conferance.

Hofmeister, A (1979), Assessment and Treatment Validity’ Journal of Learning Disabilities, v. 12, no.3, 
P206-208.

Houston, S.H. (1970) ‘A Reexamination of some assumptions about the Language of the Disadvan­
taged Child.’ Child Development, 41, 947-963.

Hresko, W.R, Reid, D.K., Hammill, D.D., Herbert, P.O., Baroody, A.J. (1988) Sreening Children for 
Related Early Educational Needs (SCREEN). Austin, TX: Pro-Ed.

Howlin, P. and Rutter, M. (1987) ‘The Consequence of Language Delay for other aspects of Develop­
ment’ In: W. Yule and M. Rutter (Eds.) Language Development and Disorders. Clinics in 
Developmental Medicine No. 101/102. London: Mac Keith Press.

Hudson, W. (1967) ‘The Study of the Problem of Pictorial Perception Amomg Unacculturated Groups.’ 
International Journal of Psychology, 2, 89-107.

Hunt, J.McV. (1969) ‘Has compensatory education failed? Has it been attempted.’ HER, 39, 278-300.

Huntley, R.M.C., Holt, K.S., Butterfill, A. and Latham, C. (1988), ‘A follow-up study of a language 
intervention programme.’ British Journal of Disorders of Communication, 23, 127-140.

Jachuk, K., Mohanty, A.K. (1974) Low SES and Progressive Retardation in Cognitive Skills: A Test of 
Cumulative Deficiency Hypothesis. Indian Journal of Mental Retardation. 7, 36-45.

Jayaram,N. (1990) Sociology of Education in India, Jaipur: Rawat.

Johnston, R.B.,Stark, R.E., Mellits, E D., Tallot, P. (1981) ‘ Neurological status of language impaired 
and normal children.’ Annals of Neurology, 10, 159-163.

Jones, P. (1972) ‘Home Environment and the Development of Verbal Ability.’ Child Development, 43, 
1081-1086.

Kagan, J. (1971). Change and Continuity in Infancy. New York: John Wiley.

Kail, R.V., Pellegrino, J., and Carter, P. (1980) Developmental changes in mental rotation. Journal of 
Experimental Child Psychology, 29, 102-116.

Katzner, A. (1986) Languages of the world. London: Routledge.

192



Kaye,K. and Charney, R. (1980) How mother’s maintain ‘diaiogue’ with two-year olds. In: D. Olson (Ed.) 
The social foundations of ianguage and thought. New York: W.W. Norton.

Keil, F. (1979) The development of the young child’s ability to anticipate the outcomes of simple causal 
events.’ Child Development, 50, 455-462.

Kennedy, J.M. (1974) A psychology of picture perception. New York: Josey- Bass.

Kessler, 0. (1984), ‘Language Acquisition in Biiinguai Chiidren.’ in: N. Milier (Ed.) Biiingualism and 
Language Disabiiity. London: Chapman and Hall.

Khan, N., & Durkin, M. (1995) Prevaiance. in: Zinkin P. & McConachie, H. (Eds) Disabled Children and 
Developing Countries. London: Mac Kieth Press (under publication)

Kidd, D. (1904) The Essential Kafir, London: Biack, 1904.

Kirasic, K.C., Siegei, A.W., Aiien, G.L. (1980) ‘Deveiopmentai changes in recognition-in-context memory’ 
Chiid Deveiopment, 51, 302-305.

Kline, P. (1986) A Handbook of Test Construction. London: Methueun & Co. 159-160

Kolb, B. and Whishaw, I.Q. (1990) Spatial behaviour, in: Fundamentais of Human Psychology. New 
York: WH Freeman & Co.

Kulshreshtha, S.K. (1971) Manual of Stanford-Binet Intelligence Scaie - Hindi Adaptation. Manas Seva 
Sansthan Prakashan, Aiiahabad.

Kumar, A. (1983) ‘A study of factors affecting the status of urban sium dwellers’ The Indian Journal of 
Social Work, vol.XLIV, no.1 p. 1-7.

Labov, W. (1973) The logic of nonstandard Engiish. In: N. Keddie (Ed.) Tinker, taiior The myth of
cultural deprivation. Harmondsworth: Penguin.

Law, J. (1986) What Screen? - A Consumer’s Guide to Eariy ianguage Screening Tests. A taik given at 
the North East London Poiytechnic.

Lawley, D.N.(1950) A method of standardising group-tests. Brit Jr Psychoi. 86-89.

Lazar, I., & Dariington, R. (1982). Lasting effects on eariy education: a report from the consortium for 
iongitudinai studies. Monographs of the Society for Research in Child Development, 
47,(2-3).

Leopold, W. (1978) ‘A child’s learning of two ianguages .’ In: E. Hatch (Ed.) Second language acquisi­
tion: a book of readings. Rowley, MA: Newbury House.

Lieven,E. (1978)’Conversations between mothers and young children: individual differences and their 
possibie implications for the study of ianguage learning’. In: N. Waterson and C.E. Snow 
(Eds.) The Development of Communication, Chichester: Wiley.

Lindholm, K. and Padilla, A. (1978) ‘Language Mixing in Bilingual Children’, J. of Child Lang., 5,327-35.

193



Lock, A.(1980) The Guided Reinvention of Language, London: Academic Press.
Lowe, R.C. (1973) ‘A developmental study of part-whole relations in visual perception.’ The Journal of 

Genetic Psychology, 123,231-240.

Mackworth, N.H. and Bruner, J.S. (1966) Selecting visual information during recognition by adults and 
children. Centre for Cognitive Studies Harvard 1966 - unpublished report.

Majoriebanks, K. (1979) Families and their Learning Environment. London: Routledge.

Mandler, J.M. (1983) Representation, In: J.H. Flavell and Markman M. (Vol. Eds.) Paul H. Mussen’s 
Handbook of Child Psychology Vol.lll - Cognitive Development, pg.420-494.

Maratsos, M.P and Chalkley M.P.(1980) The internal language of children’s syntax: the ontogenesis 
and representation of syntactic categories’, in K.E. Nelson (ed.) Children’s Language, 
vol. 2, New York: Garden Press.

------------------(1983) ‘Some current issues in the study of the
the acquisition of grammar.’ In Flavell, J.H., Markman, E.M.(ed.) Cognitive Development, Vol III, Mussen’s 

Handbook of Child Psychology. (4th Edn.) New York: Wiley.

Mardell-Czudnoswki, C., Goldenberg, D. (1983) Development Indicators for Assessment of Learning- 
Revised (DIAL). Edison, N.J.: Childcraft Educational Corporation.

Marge, M. (1972) ‘The general problems of language disabilities in children.’In: Irwin, J. W., Marge, M.
(Eds.) Principles of Childhood Language Disabilities. New York: Appleton Century Crofts, 
pp 75-98.

Martlew, M. (1983) Prelinguistic Communication. In: W. yule and M. Rutter (Eds.) Language Develop­
ment and Disorders. Clinics in Developmental Medicine No. 101/102. London: Mac Kieth 
Press.

Massey, G.C. Hilliard, A.G. and Carew, J. (1982) ‘Test-Taking Behaviours of Black Toddlers: An Interac­
tive Analysis.’ In: L. Feagans, D.C. Farran (Eds.) The Language of Children Reared in 
Poverty - Implications for Evaluation and Intervention. New York: Academic Press, pp. 
163-178.

McCauley, R. and Swisher, L. (1984) ‘Psychometric Review of Language and Articulation Tests for 
Preschool Children.’ Journal of Speech and Hearing Disorders, vol.49, 34-42.

McGee, M.G. (1979), Human spatial abilities: Psychometric studies and environmental, genetic, hor­
monal, and neurological influences. Psychological Bulletin 86:889-918.

McNamara, J. (1972) ‘Cognitive basis of language learning in infants’. Psychological Review 79:1-14.

McTear, M.F. (1985) Children’s Conversation, Oxford: Blackwell.

Mead, G.H. (1934) Mind, Self and Society, Chicago: University of Chicago Press.

Mehler, J., Lambertz, G., Juscyzk, P. & Amiel-Tison, C. (1986) ‘Discrimination de la langue maternelle 
par le nouveau-ne’ Académie des Sciences 3, 637-40.

Meisels, S.J. (1989) ‘Can Developmental Screening Tests Identify Children Who Are Developmentally 
at Risk?’ Pediatrics, vol.83, no. 4, p.578-585.

194



Mervis, C.B. and Mervis, G.A. (1982) Leopards are kitty-cats: Object labeiling by mothers for their 
thirteen-month-olds.’ Child Deveiopment, 53, 267-273.

Mierer, J.H. (1978) ‘Introduction’ in: Bernard Brown (Ed.) Foundation: Long Term Gains from Eariy 
intervention, USA: Westview Press Inc., pp 1-10.

Mikes and Viahovic (1966) Studies of child language development.’ cited in C.A. Ferguson and D A.
Siobin (Eds.) (1973) Studies of Chiid Language Development. New York: Holt, Rinehart 
& Winston.

Miller, N. (1978), ‘The Bilingual Child in the Speech Therapy Clinic’, British Journal of Disordered 
Communication, 13, 1, 17-30.

------------------(1984), Biiingualism and Language Disabiiity - Assessment and Remediation. London:
Chapman and Hall.

Minturn, L. and Hitchcock, J.T. (1963), ‘The Rajputs of Khalapur, India’. In: Whiting, B. (Ed.) Six Cul­
tures: Studies of Chiid Rearing. New York: Wiiey.

Misra, G. and Shukla, A. (1984), ‘Recognition of Pictorial Material as a Function of Deprivation and 
Age.’ International Journal of Behavioural Development, 95-103.

------------------and Tiwari, B.K. (1990) ‘Environment and Cognitive Development’ In: U.K. Bevli (Ed.)
Researches in Child Development - A Book of Readings. New Deihi: National Council of 
Educational Research and Training.

------------------(1991) ‘Sociocultural influences on moral behaviour’ The Indian Journal of Social Work,
vol.LII, no.2, p.181.

Mittler, P. (1972) ‘Psychological Assessment of Language Abilities’ In: M. Rutter (Ed.) The child with 
delayed speech. London : Spastics International Medical Publications. Clinics in Devel­
opmental Medicine 43 pg. 106-119.

------------------and Serpell, R. (1985) Services: An international perspective.’ in: A.M. Clarke, A.D.B.
Clarke & J. Berg (Eds.) Mental Deficiency the changing outlook.’ (4th. ed.). London: 
Methuen.

Mooney, C.M. (1957) Age in the development of closure ability in children.’ Canadian Journal of Psy­
chology, 11, 219-227.

Moore, E.G.J. (1982)’Language Behaviour in the Test Situation and the Intelligence Test Achievement 
of Transracialiy and Traditionally Adopted Black Children.’ In: L. Feagans and D. Farran 
(Eds.) The language of children reared in poverty. New York: Academic.

Murlidharan, R. (1990) ‘ A Study Of The Effect Of Process Variables On Children’s Achievement in 
Primary Schools’ In: U.K. Bevli (Ed.) Researches in Child Development - A Book of 
Readings. New Delhi: National Council of Educational Research and Training, pg. 179- 
193.

------------------(1992) Eariy Chiid Development Instruments in India - A Review. Landers Cassie (Ed.)
Measuring the Development of Young Children: A Comparative Review of Screening and 
Assessment Techniques - Finai Report. New York: UNICEF

Murrell, M. (1966) Language acquisition in a trilingual environment: notes from a case study’, Studia 
Linguistica 20, 9-35.

195



Nadel, S.R (1937) ‘A Field Experiment in Racial Psychology.’ British Journal of Psychology, 28, 195- 
211 .

Narayan, L. (1986) ‘Work with children in slums’ The Indian Journal of Social Work, vol.XLVI, no.4, p. 
483-495.

Nelson, K., Carskaddon, G., Bonvillian, J.D. (1973) ‘Syntax acquisition: impact of experimental varia­
tion in adult verbal interaction with the child.’ Child Development, 44, 497-504.

------------------ (1978) How children represent knowledge of their world in and out of language: A prelimi­
nary report. In: R.S. Siegler (Ed.) Children’s thinking: What develops? Hillsdale, N.J.: 
Erlbaum.

Nelson, D.L., Reed, V.S. and McEvoy, C.L. (1977) Learning to order pictures and words: A model of 
sensory and semantic encoding. Journal of Experimental Psychology: Human Learning 
and Memory, 3, 485-497.

Newcombe, N. (1982) Sex-related differences in spatial ability: problems and gaps in current approaches. 
In: M. Potegal (Ed.) Spatial Abilities. New York: Academic Press.

Nissen, H.W., Machover, S. and Kinder, E.F. (1935) ‘ A Study of Performance Tests given to a group of 
native African negro children.’ British Journal of Psychology, 25, 308-355.

Nuttin, J. (1965) The intellectual ability of youth in different socioeconomic classes. Mededel. Kon. 
Vlaamse Akad. K1. Lett. 27(7).

Ochs, E. (1983) Conversational competence in children’, in E. Ochs and B. Scheiffelin (eds).

O’Connor, N., and Hermelin, B. (1961) “Like and Cross-Modality Recognition in Subnormal Children.” 
Quarterly Journal of Experimental Psychology, 11, 48-52.

Ogbu, J. (1982) ‘Societal forces as a context of ghetto children’s school failure.’ In: L.Feagans and 
D.Farran (Eds.) The Language of children reared in poverty. New York: Academic.

Oksaar, E. (1971) Code switching as an interactional strategy for developing bilingual competence’. 
Word 27, 377-85.

Olson, R.K. and Boswell, S.L. (1976) ‘Pictorial Depth Sensitivity in Two-Year-Old Children.’ Child 
Development, 47, 1175-1178.

Page, H.W. (1970) ‘Pictorial Depth Perception: A Note.’ South African Journal of Psychology, 1, 45-48.

Pankajam, G. (1990) Impact of Preschool Education on Language Development of Children.’ In: U.K.
Bevli (Ed.) Researches in Child Development - A Book of Readings. New Delhi: National 
Council of Educational Research and Training, pg. 86-113

Paul, R., Cohen, D.J., Caparulo, B.K. (1983) ‘A longitudinal study of patients with severe developmental 
disorders of language learning.’ Journal of the American Academy of Child Psychiatry, 
22, 525-534.

Pfaff, C. (1979)‘Constraints on Language Mixing: Intrasentential Code-Switching and Borrowing in Span­
ish/English’, Language, 55, 291-318.

196



Phatak, P. (1970) Mental and Motor Growth of Indian Babies (1 to 30 months), Final Report, Dept, of 
Child Development, Faculty of Home Science (Mimeographed). Baroda University, Baroda.

Piaget, J. (1926, revised 1952) The language and thought of the child. London: Routledge & Kegan Paul.
------------------ (1952) The origins of intelligence in children. New York: International Universities Press.

------------------and Inhelder, B. (1956), The child's conception of space. London: Routledge & Kegan
Paul.

------------------ (1970) ‘Piaget’s Theory’, in PH. Mussen (ed) Carmichael’s Manual of Child Psychology,
3rd edn.. New York: Wiley.

Prakash, B., Doshy, A. (1983) ‘ Urban poor - analysis and action’ The Indian Journal of Social Work, 
vol.XLIII, no.4,p.453- 465.

Pringle, M.K. (1974) ‘The Needs of Children’ London: Hutchison & Co. Ltd. pp 15-32.

Puckering, C. and Rutter, M. (1987) ‘Environmental influences on Language development.’ In: W. Yule 
and M. Rutter (Eds.) Language Development and Disorders. Clinics in Developmental 
Medicine No. 101/102. London: Mac Kieth Press.

Pushpa, M. (1990) ‘ Social Deprivation and Cognitive Styles’ In: U.K. Bevli (Ed.) Researches in Child 
Development - A Book Of Readings. New Delhi: National Council of Educational Re­
search and Training, pg. 194-202

Rag havendra, P. and Leonard, L. (1989) ‘ The acquisition of agglutinating languages: converging 
evidence from Tamil.’ J. of child Lang. 16, 313-322.

Razran, G. (1961) The observable unconcious and the inferable concious in current Soviet psycho­
physiology: interoceptive conditioning, semantic conditioning and the orienting reflex.’ 
Psychological Review, 68. 81 -85.

Redlinger, W.E. and Park, T. (1980) ‘Language mixing in young bilinguals.’ J. Child Lang. 7, 337-52.

Reitan, R. M. (1984) Aphasia and Sensory Perceptual Deficits in Children.Tucson, Az: Neuropsychology 
Press.

Rescorla, L. (1980) ‘ Overextensions in early language development.’ Journal of Child Language, 7, 
321-335.

Reynell, J. (1969) Reynell Development Language Scales. Windsor N.F.E.R.
------------------ and Madge, N. (1976), Cycles of Disadvantage. London: Heineman.
------------------ (1977) Reynell Development Language Scales (Revised). Windsor N.F.E.R.
------------------ (1978) ‘Report of Study on an Intervention Programme for Preschool Children with Lan­

guage Handicaps.’
------------------ (1980), Language Development and Assessment. Studies in Developmental Paediatrics

volume I, Lancaster, England: MTP Press Ltd. International Medical Publishers.

Richards, M.P.M. (ed) (1974) The Intergration of the Child into a Social World, Cambridge: Cambridge 
University Press.

Richman, N., Stevenson, J., Graham, P. (1982) Preschool to School: A Behavioural Study. London: 
Academic Press.

197



Reichman, J. Healey, W.C. (1983) ‘Learning disabilities and conductive hearing loss involving otitis 
media.’ Journal of Learning Disabilities, 16, 272-278.

Roberts, 0. J. and Khosla, T. (1972) ‘An evaluation of developmental examination as a method of detect­
ing neurological, visual and auditory handicaps in infancy', British Journal of Preventive 
and Social Medicine, 26, 94- 100.

Robinson, W.R (1965) ‘The elaborated code in working class children.’ Lang. Sp. 8, 243-52.

Rosch, E., and Mervis, C.B. (1975) Family resemblances: Studies in the internal structure of catego­
ries. Cognitive Psychology, 7, 573-605.

Rose, S.A. (1977) ‘Infants Transfer of Response between Two- dimensional and Three-dimensional 
Stimuli.’ Child Development, 48, 1086-1091.

Rosenblatt, D. (1980) Play’. In: M. Rutter (Ed.) Developmental Psychiatry. Baltimore:University Park 
Press, pp. 292-305.

Rosenbloom, L. (1994), ‘Communication disorders’ Recent Advances in Paediatrics no. 12, T.J.David 
(ed), Edinburgh: Churchill Livingstone.

Rutter, M. and Madge, N. (1976) Cycles of Disadvantage. London: Heineman.
------------------ (1980) ‘The Long-term Effects of Early Experience’ Develop. Med. Child Neurol. 22, 800-

815.
------------------ (1985),’Family and school influences on cognitive development.’ Journal of Child Psychol­

ogy and Psychiatry, 26, 683-704.
------------------ (1987)’The ‘What’ and ‘How’ of Language Development: A note on some outstanding

issues and questions’. In: W. Yule and M. Rutter(ed.) Language Development and Disor­
ders, - Clinics in Developmental Medicine No. 101/102, London: MacKeith Press.

------------------ ,Lord, (1987) ‘ Language Disorders associated with Psychiatry Disturbance’ In: W. Yule, M.
Rutter (eds.) Language Development And Disorders, -Clinics in Developmental Medi­
cine No. 101/102, London: MacKeith Press.

Ryan, TA. and Schwartz, C. (1956) Speed of perception as a function of mode of representation.’ 
American Journal of Psychology, 69, 60-69.

Salvia, J. and Ysseldyke, J. (1981) Assessment in special and remedial education (2nd.ed.). Boston: 
Houghton Mifflin.

Satyanath, S. and Satyanath, TS. (1990) Testing Language Proficiency in India; Some Problematic 
Issues’ In: Language Proficiency - Defining, Teaching and Testing, L.A. Arena (Ed.). New 
York: Plenum Press.

Schaffer, H.R. (1977) Studies in Mother- Infant Interaction, London: Academic Press.

Serpell, R. and Deregowski, J.B. (1980) The skill of pictorial perception: An interpretation of cross- 
cultural evidence. International Journal of Psychology, 15, 145-180.

Sharma, A.K. (1989) ‘What the poor think of their poverty - a socio-psychological study’ The Indian 
Journal of Social Work, vol.L, no.2, p.170-182.

198



Shatz, M. (1983) ‘Communication’, In: J.H. Flavell and E. M. Markman (Eds.) Paul Mussen’s Handbook 
of Child Psychology, ed. 4, Cognitive Development Vol.lll, New York: Wiley.

Shelton, T. (1987) Psychometric Issues in Assessment. In: M. Wolraich (Ed.) The Practical Assessment 
and Management of Children with Disorders of Development and Learning. Chicago: Year 
Book Medical Publishers Inc. pp. 46-63.

Shephard, R.N. and Metzler, J. (1971) ‘Mental rotation of three- dimensional objects’. Science, 171, 
701-703.

Sheridan, M.D. (1976), Stycar Language Test Manual. Windsor, Berks: NFER.

Shrivastav, R.N. (1980), ‘Societal bilingualism and problems in organising language teaching in India.’ 
Indian Journal of Applied Linguistics, vol.2, 13-27.

------------------(1984a),’Linguistic minorities and national languages.’ In: F. Coulmas (Ed.) Linguistic Mi­
norities and Literacy: language policy issues in developing countries, Berlin: Mouton.

------------------(1984b),’Literacy education for minorities:A case study from India.’ In: f.Coulmas (Ed.)
Linguistic minorities and Literacy: language policies in developing countries, Berlin: Mou­
ton.

ShuyR., and Staton, J. (1982) ‘Assessing Oral Language Ability in Children’ In: Feagans, L. and Farran,
D. (Eds.) The Language of Children Reared in Poverty, pg. 181, New York: Academic 
Press.

Sigel,I.E., McBane, B. (1967) Cognitive competence and level of symbolization among 5-year-old 
children. J. Hellmuth(ed), The Disadvantaged Child, Vol.1. Seattle: Special Child Publi­
cations.

Silva, P., McGee, R., Williams, S. (1983) ‘Developmental language delay from 3 to 7 years and its 
significance for low intelligence and reading difficulties at age seven.’ Developmental 
Medicine and Child Neurology, 25, 783-793.

Sinha, D. (1977) Some Social Disadvantages and Development of Certain Perceptual Skills’. Indian 
Journal of Psychology. 52, 115-132.

------------------(1982) ‘Towards an Ecological Framework of Deprivation’. In: D. Sinha, R.C. Tripathi, G.
Misra (Eds.) ‘Deprivation - Its Social Roots and Psychological Consequences’. New Delhi: 
Concept Publishing Co. pp 25-35.

------------------,and Shukla, P. (1990) ‘Deprivation and Development Of Skill For Pictorial Depth Percep­
tion.’ In: Bevli (Ed.) Researches in Child Development - A Book of Readings, pg.144. 
New Delhi: NCERT.

------------------(1988) ‘The family scenario of a developing country and its implications for mental health:
the case of India’ In: RR.Dasen, J.W.Berry, & N. Sartoruous (Eds) Health and Crosscultural 
Psychology: Towards application. New Bury Park, Calif.: Sage Publications.

Skinner, B.F. (1957) ‘Verbal Behaviour’, New York: Appleton- Century-Crofts.

Skutnabb-Kaagas, T. (1981) Bilingualism or Not: The Education of Minorities. Avon: Multilingual Mat­
ters.

Slater, A. (1989) Perceptual Development. In: A. Slater and G. Bremner (Eds.) Infant Development. 
Hove and London: Lawrence Erlbaum Associates.

199



Slobin, D.l. (1973) ‘Cognitive prerequisites for the development of grammar’, in G.E.Ferguson and D.l.
Slobin (eds) Studies of Child Language Development, New York; Holt, Rinehart & Win­
ston.

------------------ and Welsh, C.A. (1973) ‘Elicited imitation as a research tool in developmental
psycholinguistics’, ln:C.A. Ferguson and D.l. Slobin (Eds.) Studies of Child Language 
Development. New York: Holt, Rinehart and Winston.

------------------ (1982), Universal and particular in the acquisition of language. In: E. Wanner and L.R.
Glietman (Eds.) Language Acquisition: the state of the art. Cambridge: C.U.R

------------------and Bowerman, M. (1986),Crosslinguistic Evidence for the Language Making Capacity/
What Shapes children’s Grammar?ln: D.l. Slobin (Ed.) The Crosslinguistic Study of Lan­
guage Acquisition Vol.2: Theoritical Issues. Hillsdale, N.J.: Lawrence Erlbaum Associ­
ates, Inc.

Smith, E.E., and Medlin, D.L. (1981) Three views of concepts. Cambridge, Mass.: Harvard University 
Press.

Snow, C.E.,Arlman-Rupp, A., Hassing, Y, Jobse, J., Joosten, J. and Vorster J. (1976) ‘Mother’s speech 
in three social classes.’ Journal of Psycholinguistic Research, 5, 1-20.

Snow, C.E. (1982) ‘Knowledge and the Use of language.’ In: L. Feagans & D.C. Farran (Eds.) The 
Language of Children Reared in Poverty. New York: Academic Press.

Snyder-McClean, L. and McClean, J.E. (1987) Effectiveness of Early Intervention for Children with 
Language and Communication Disorders, In: M.J. Guralnick, F.C. Bennet (Eds.) The 
Effectiveness of Early Intervention for At-risk and Handicapped Children. New York: Aca­
demic Press.

Sommers, R.K. Eridge, S. and Peterson, M.K. (1978) ‘How Valid are Children’s Language Tests?’ , The 
Journal of Special Education, vol.12/no.4, 393-407.

Sonksen, P.M.(1978) Neurodvelopmental and Pediatric Findings associated with significant disabilities 
of Language Development. M.D. Thesis. London.

------------------(1983) ‘Screening: Language: Review’ Proceedings of MEIV working group Screening
Procedures in Child Health.

Srinivasan, R. (1969) A Comparative Study of Language Abilities and Scholastic Achievement of Sec­
ondary School Children belonging to Certain Social Catergories. Ph.D. thesis, Delhi 
University.

Stein Z.A., & Susser, M.W. (1992) Mental retardation. In: Last JM, Tyler CW (Eds) Public Health and 
Preventive Medicine, 13th edition. Norwalk, CT: Appleton & Lange p. 963-972.

Sternberg, R.J. and Powell, J.S. (1983) The Developmental of Intelligence, In: J.H. Flavell and E.M.
Markman (Eds.) Mussen’s Handbook of Child Psychology ed.4 Cognitive Development 
Vol.III. New York: John Wiley & Sons.

Sturner, R., Kunze, L., Funk, S. and Green J. (1993) ‘Elicited Imitation: It’s Effectiveness for Speech 
and Language Screening’, Developmental Medicine and Child Neurology, 35, 715-726.

Subhramanyan, Y.S., Sondhi, P. (1990) ‘Child porters: psychosocial profile of street children’The Indian 
Journal of Social Work, vol.LI, no.4, p.577-582.

200



Sumner, R. (1987) The Role of Testing in Schools. Windsor: NFER- Nelson.

Sylva, K. (1994) ‘School influences on children’s development’ Journal of Child Psychology and Psychia­
try, vol.35, no.1, p.135-170.

Swain, M. and Wesche, M. (1975) ‘Linguistic interaction: case study of a bilingual child’. Language 
Sciences 17, 17-22.

------------------ (1977) Bilingualism, monolingualism and code acquisition. In: W. Mackey and T. Anderson
(Eds.), Bilingualism in early childhood. Rowley MA: Newbury House.

Teale, W. H. (1992),’Home Background and Young Children’s Literacy Development’, In: W. H Teale 
and E. Sulzby (Eds.) Emergent Literacy - Writing and Reading. Norwood, New Jersey: 
Ablex Publishing Co.

The Market Research Society Manual (1990): Harmonisation of Demographics’ The Market Research 
Society of India, Thomas Puliyel, M.G. Road, Bombay.

Tamjane, S.N. (1965) Basic Vocabulary of Marathi-Speaking Primary School Children. Nagpur Univer­
sity Training College, NCERT funded project.

Thomson, G.H.(1932) ‘The standardisation of group tests and the scatter of intelligent quotients ’ Brit. 
Journ. Psychol., II: 92 and 125.

Thurstone, L.L. (1938) Primary Mental Abilities. Psychometric Monographs No. 1.

Tizard, B., Hughes, M., Carmichael, H. and Pinkerton, G. (1983) ‘Language and Social Class: Is Verbal 
Deprivation a Myth?’ J. Child Psychol. Psychiat. vol.24. No. 4 pp.533-542.

Tough, J. (1977) ‘The Development of Meaning - A Study of Children’s Use of Language’ London: 
George Allen & Unwin Ltd.

------------------- (1982) Language, Poverty, and Disadvantage in School. In: L. Feagans and D. Farran
(Eds.) The language of children reared in poverty. New York: Academic.

Tragler, A. (1985), ‘An appraisal of health care in slums of Bombay’The Indian Journal of Social Work, 
vol.XLV, no.4, p.505-515.

Trehub, S. (1973) Auditory-linguistic sensitivity in infants. Ph.d. dissertation, McGill University, Montreal.

Tripathi, L.B. (1982) ‘Some Methodological Problems of Deprivation Studies’. In: D. Sinha, R.C.Tripathi, 
G. Misra (Eds.) ‘Deprivation - Its Social Roots and Psychological Consequences ’ New 
Delhi: Concept Publishing Co. pp 49-67.

Tuomi, S., Ivanoff, P. (1977) ‘Incidence of speech and hearing disorders among kindergarten and Grade 
I children.’ Special Education in Canada, 51, (4), 5-8.

Vaidyanathan, (1984) Language Developmental Scale in Children. Unpublished Doctoral thesis. Nair 
Hospital, Bombay.

Vandenberg, S.G. (1975) Sources of Variance in Performance of Spatial Tests. In: J. Eliot and N.
Salkind (Eds.) Children’s Spatial Development. Charles Thomas Publishers, pg. 57-66.

201



Vendler.Z., (1967) Linguistics in philosophy. Ithaca, N.Y.: Cornell University Press.
Vihman, M. (1982) The acquisition of morphology by a bilingual child : a whole-word approach.’ Applied 

Psycholinguistics 3, 141-60.
------------------(1985) ‘Language differentiation by the bilingual infant.’ J. of Child Lang. 12, 297-394.

Volterra, V. and Taeschner, T. (1978) ‘Acquisition and Development of Language by Bilingual Children’, J. 
of Child Lang., 5, 311-26.

Vurpillot, E. (1968) ‘The development of scanning strategies and their relation to visual differentiation.’ 
Journal of Experimental Child Psychology, 6, 632-650.

Vygotsky, L.S. (1978) Mind in Society, Cambridge, Massachusetts: MIT Press.

Wachs, TD. and Gruen, G.E. (1982) ‘Early Experience and Human Development.’ New York: Plenum.

Walker, D. (1989) ‘Early Language Milestone Scale and language screening of young children ‘, 
Pediatrics ,83, 284-288.

Wall, D., Clapham, C. and Alderson, J.C. (1991) Validating Tests in Difficult Circumstances’ In: C.
Alderson and B. North (Eds.) Language Testing in the 1990s,pp. 209-225. London & 
Basingstoke: Macmillian Publishers Ltd.

Watson, P. (1972) Can racial discrimination affect IQ? In: K. Richardson, D. Spears and M. Richards 
(Eds.), Race, culture and intelligence. Harmondsworth: Penguin.

WCEFA (1990) Meeting Basic Learning Needs: A vision for the 1990s Background document World 
conf. on Educ. for All - 5-9 March 1990 Thailand.

Wechsler, D. (1967) WPPSI Wechsler Preschool and Primary Scale of Intelligence. New York: The 
Psychological Corp.

Werner, H. & Kaplan, B.(1963) Symbol formation :an organismic- developmental approach in language 
and expression of thought.New York : Wiley

Whitehead, M.(1990) Language and Literacy in the Early Years, Paul Chapman Publishing, London.

Whitmore, K. and Bax, M. (1988) ‘Screening or Examining’, Developmental Medicine and Child Neurol­
ogy, 30, 673-682.

WHO (1986) ‘Protocols for the development and field testing of techniques for monitoring physical 
growth and psychosocial development’ Division of Family Health and Division of Mental 
Health, Geneva: WHO/MCH/MNH/86.1 pg.9.

WHO (1992) Assessment of people With Mental Retardation’ Division of Mental Health, Geneva: 
WHO/MNH/PSF/92.3.

Whorf, B. L. (1956) ‘Science and linguistics’ In: J.B. Carroll (ed.) Language, Thought and Reality: 
Selected Writings of Benjamin Lee Whorf. Cambridge, Mass: MIT Press.

Williams, H.G., Temple, I., and Bateman, J. (1979), ‘Atest battery to assess intrasensory and intersensory 
development of young children.’ Perceptual and Motor skills, 48, 643- 659.

------------------(1983) Perceptual and Motor Development. Englewood Cliffs, N.J.: Prentice-Hall.

202



Wohlwill, J.F. (1973) The Concept of Experience: S or R.’In: K.L. Reiget (Ed.) Intelligence: Alternative 
Views of a Paradigm. Mllchen: S. Krager.

Wood head, M. (1976) Intervening In Disadvantage. Windsor: NFER Publishing Co. Ltd.

Wright, M. (1980) ‘Compensatory education for the preschoolers: A non technical report on the U.W.O. 
preschool project.’ Canadian Journal of Early Childhood Education 1 (1), 3-15.

------------------ (1983) ‘Compensatory education In the preschool.’ YpsllantI, Michigan: Fllgh/Scope Press.

ZIgler, E., Abelson, W. and Seitz, V. (1973) ‘Motivational factors In the performance of economically 
disadvantaged children on the Peabody Picture Vocabulary Test.’ Child Development, 
44, 294-303.

Zimmerman, R. and Hochberg, J.E. (1965) Pictorial Recognition In the Infant Monkey.’ Proceedings of 
the Psychonomic Society, 1963, 46 (Abstract). Reported In J.E. Flochberg, Perception, 
Englewood Cliffs, N.J.: Prentlce-Flall.

203



DESIGN AND STANDARDISATION OF A DEVELOPMENTAL 

TEST FOR INDIAN CHILDREN 

THE INDIAN PICTURE PUZZLE TEST

A thesis submitted to the University of London for the 
degree of Doctor of Philosophy in the Faculty of Medicine

By

RAJESHREE UDANI SINGHANIA

WOLFSON CENTRE 
NEUROSCIENCES UNIT  

INSTITUTE OF CHILD HEALTH 
LONDON

JULY 1995

204



VOLUME II 

APPENDIX

INDEX OF CONTENTS IN VOLUME I

205



APPENDIX

TEXT

206



STANDARDISATION

THE MARKET RESEARCH SOCIETY - SOCIOECONOMIC

CLASSIFICATION (1990)

The classification of SES is based on the level of education of the head of the family and his/her occupation. 

Income is not considered.

Levels of Education;

There are seven education levels in all :

1) Illiterate 5) Some college education but

2) School to 4 years not graduates (Diplomas)
3. School from 5 to 9 years 6) Graduation/Post graduation 

4) High School (General)
7) Graduatlon/Postgraduatlon

(Professional)

Levels of Occupation;

Level 1 - Unskilled workers: E.g. peons, messengers, safaiwalas, cooks, waiters, stewards, helpers In shops, 

domestic servants, hamals, unarmed security guards, ward boys etc

Level 11 - Skilled Workers: Workers who handle machinery or require special training/diplomas e.g. drivers, 

mechanics, repairmen, electricians, wiremen, wrapers, firemen, tailors, fitters etc. Occupations considered 

equivalent are jawans and constables In police and security forces.

Level 111 - Petty Traders: Traders and persons engaged in providing personal services (e.g.dhobi) who have no 

pucca establishment I.e. hawkers, street vendors, owners of some pan bid I shops, urban owners of livestock.

Level IV - Shop owners : Those engaged in providing retail, restaurant, personal services and operating from 

a pucca establishment. The category encompasses most shop owners,grocers, general merchants, as well as 

miscellaneous categories like money lenders, real estate agents, petty landlords who have no other occupation.

Level V - Businessmen/Industrialists: Wholesalers, hoteliers industrialists,builders contractors I.e. self 

employed persons not classified as petty traders, shopowners or professionals.
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Level VI - Self employed professionals: Independent professionals such as lawyers, architects, cinematog­

raphers, actors, authors, doctors.

Level VII - Clerical/Salesmen: The category Includes white collar workers such as clerks, salesmen, shop 

assistants, fleldworkers.

Level VIII - Supervisory level: Those in supervisory/regulatory positions who are not senior enough to be called 

officer/executives’ e.g. Head Constables, Head Clerks, Station Masters, Civil Over seers. Occupations considered 

equivalent : school teachers teaching at 9th standard level or below.

Level IX-X - Executives - junior level and middle/senior level: In case of government servants, officers/ex­

ecutives are those who are Gazetted Officers or of equivalent level. In case of public/private sector companies, 

these are people who are In the management cadre of the company.

TABLE I I U l  A - MRS CLASSIFICATION

Occupation lllit. 4yrs 5-9 yrs
Education 

High Dip. G.Coll. Pr.Coll.

Unskilled worker 8 8 7 6 6 6 6

Skilled worker 8 8 7 6 5 4 4
Petty trader 8 7 7 6 6 6 6

Shop owner 7 6 5 4 3 2 2

Businessmen/

Industrialist

5 5 5 3 3 2 1

Self employed 

professionals

6 6 6 5 4 2 1

Clerical/Salesmen 6 6 6 5 4 3 3
Supervisory level 6 6 6 5 4 3 2
Officers/Execut 

Ives - Junior

3 3 3 3 3 2 1

Officers/Execut 

ives - Middle/Senior

2 2 2 2 2 1 1

The ’businessmen’ category is to be broken up further according to size of business
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Table I IU l  B

Education of CWE
No. of Illiterate School School SSCI Some Graduate/ Graduate/
Employees upt04 5-9 HSC college Post Post-Grad

years years (dipl.) Graduate Profess­
ionals

1 2 3 4 5 6 7

None 7 7 5 4 3 2 1
1 -4 6 6 3 3 3 2 1
5 -9 4 4 3 3 3 2 1
10 -H 2 2 2 2 2 1 1

CWE : Chief Wage Earner
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SAMPLE SIZE

A method for determining sampie size (Lawley D.N. 1950) using variance of the per centiles is described below:

V =_pq where p Is the percentile (20% = 0.2)

nf2 q is 1-p = (0.8)

n is the number in the group 

f is the density at the point 

(number - interval width)

If the variance V is taken as 1 i.e. V = 1 then n = d o

f2

This means that the standard error ( S.E.) is also taken as 1.

Example : Taking one year/socioeconomic groups as an example.

Year 2 : Socioeconomic group = Middle class (M

Total number n = 26

Score % age Cumulative % age

5 3.8 15.4

6 3.8 19.2 20th percentile

7 3.8 23.1

mean f = 1/3 (3.8 + 3.8 + 3.8) = .-38 = .04

ÎÔÔ
p = 0.2

q = 0.8 
f = 0.4

n required for SE (Standard Error ) = 1 v= 1 is given 

by n 0.2x0.8 = 100 in that group.
(.4)2

That would mean we need 400 children in each year interval from all socioeconomic classes. So far year 2,3,4 & 

5 we need 4 x 400 = 1600 children

The sample size for the study should be 1600.
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INTERPOLATION OF CENTILES

One of the standard methods used for interpolation of centiies is given below (Guilford and Fruchter 1987):

m = Lm + (PX - F) x w where

fm

m = percentile value

pm = lower limit of the class interval containing the centile points.

PX = percentile value item (centile point)

F = Cumulative frequency of the class interval below Lm

fm = frequency of the interval containing the centile point,

w = class interval..
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TABLE 11.1 LANGUAGES PER COUNTRY

No.of languages No. of countries 

of the world

Percentage of countries

1 6 4%

2 22 14%

3 -5 27 19%

6-50 24 16%

11 -50 46 30%

Over 50 28 18%

source - Coulmas (1984)
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TABLE V.2

STATEWISE DISTRIBUTION OF LANGUAGES

Name of the State/ 

Territory

No.of Indian mother 

tongues spoken

No.of foreign 

mother tongue 

spoken

Total

Andhra Pradesh 186 24 210

Assam 162 30 192

Bihar 121 32 153

Gujrat 106 32 138

Jammu & Kashmir 90 13 103

Kerala 69 41 110

Madhya Pradesh 233 25 258

Madras 100 59 159

Maharashtra 410 53 463

Mysore 128 42 170

Nagaland 89 6 95

Orissa 50 8 58

Punjab 135 26 161

Rajasthan 78 11 89

Uttar Pradesh 117 25 142

West Bengal 236 37 273

Delhi 92 49 141

Himachal Pradesh 203 7 210

Goa, Daman and Diu 15 13 28

Pondichery 36 19 55

Dadara & Nagar Haveli 23 3 26

L.Mm. & Islands 12 2 14

A. & N.Islands 65 8 73

Manipur 82 5 87

Tripura 107 5 112

NEFA 162 6 168

(source: Census of India -1961)
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HINDI

NIA - New Indo Aryan language

Script - Devanagiri

Stress - not phonemic

Morphology & syntax : no article two genders word order - subject object verb (Katzner 1986)

Characteristic

It is the most widely spoken Indian language. There are two hundred and twenty five million speakers of 

Hindi in the world. It thus forms one of the leading languages in the world.

Yet only one third of Indians understand it. It is also the most common inter-regional ‘contact’ language

of India. Other countries using Hindi are Fiji, Mauritius , Trinidad , Guyana, Suriname.

It has descended from Sanskrit with Sanskrit characters. It is akin to Urdu which has Perso Arabic script. 

Hindustani/Hindavi is the old Hindi which is a precusor to both Hindi and Urdu and was spoken for over 

4 centuries.

Hindi developed into a National language because the British cultivated it during the 18th and 19th 

century.

In India, Hindi serves as a majority language in six states with the following percentages; Rajasthan 

(91.13 %), Haryana (89.24 %), Uttar Pradesh (88.54%) Himachal Pradesh (86.87 %), Madhya Pradesh 

(83.3 %) and Bihar (79.77 %) as well as in two Union Territories Delhi (75.97 %) and Chandigarh (55.96 

%). It is the numerically second most important language in the Punjab (20 %) and West Bengal (6.13 

%) and is third in number in no less than five states Jammu Kashmir, Maharashtra, Andhra Pradesh 

Tripura and Assam. Thirty eight per cent of India has Hindi as its mother tongue.

Hindi is a contact language in more than one third of the entire bilingual population and takes on the 

communicative load on the all India scene.
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RESEARCH DESIGN AND METHODOLOGY

TABLE m .l

MODEL I

DISTRIBUTION CE RAW SCORES AND DEVELOPMENTAL AGE IN EACH SECTION OF MODEL I

THE TEST N = 27

CA

Expressive 
verbal labels 
Raw DA

Comprehension 
of verbal labels 
Raw DA

Comprehension 
of questions 
Raw DA

Expression on 
questions 
Raw DA

scores scores scores scores

44 18 30 8 27 3 28 9 34
40 21 31 7 26 4 30 15 40
39 21 32 8 27 4 30 13 36
41 24 36 8 27 5 33 13 36
39 22 33 6 25 4 30 11 34
37 20 31 8 27 5 33 13 36
33 21 32 8 27 4 30 11 34
33 24 36 7 26 6 36 12 35
37 18 30 8 27 6 36 17 46
33 20 31 8 27 4 30 11 34
39 25 42 9 30 4 30 11 34
37 16 28 8 27 6 36 15 40
39 24 36 9 30 6 36 15 40
35 20 31 9 30 6 36 14 39
36 26 43 7 26 4 30 11 34
42 24 36 8 27 6 36 17 46
42 27 48 9 30 6 36 16 45
40 24 36 9 30 5 33 16 45
42 25 42 9 30 6 36 15 40
33 15 29 7 26 6 36 16 45
47 22 33 9 30 4 30 12 35
55** 23 35 9 30 5 33 14 39
53** 20 31 9 30 5 33 10 33
50** 25 42 8 27 5 33 14 39
42 15 29 8 27 5 33 11 34
41 24 36 9 30 5 33 16 45
42 27 48 9 30 6 36 17 46

Ages are given in months
CA = Chronological age ** children over the upper age limit (48 mths) of the English sample 
DA = Developmental age - estimated from raw scores applied to the 50th centile curve in the Egan 

Bus Puzzle Test
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TABLE n u

EXPRESSIVE VERBAL LABEL : Distribution of types of response ( N ) for each item 

N (% ) = 27(100)

Dog Car Bus Boy Mummy Post
box

Police
man

Bag Bicycle Total

no

reply

1

(4)

0 0 3

(11)

2

(7)

10
(37)

8

(30)

6
(22)

2

(7)

32

(13)

Generic

term

0 0 0 1

(4)

1

(4)

6

(22)

7

(26)

3

(11)

1

(4)

19

(8)

Functional
term

1

(4)

0 0 0 3

(11)

2

(7)

2

(7)

1

(4)

0 9

(4)

Proper

term

25

(73)

27

(100)

27

(100)

23

(85)

21

(78)

9

(33)

10

(37)

17

(62)

24

(89)

363

(75)

TABLE III3

COMPREHENSION OF QUESTIONS -N(%) = 27 (100 )

- Questions
1 2 3 4 5 6

Correct 22 26 24 16 26 18

response : (81) (96) (89) (59) (96) (67)
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TABLE III.4

EXPRESSION ON QUESTIONS iDistribution of types of responses (N ) for each item 

N (% ) = 27 (100)

Question Number

1 2 3 4 5 6 Total

No reply 6 1 2 9 7 7 32(20)

Gesture 2 1 0 1 3 3 10(6)

1 -2 word sentence 1 6 11 4 8 8 38(23)

3 or more word 

sentence 18 19 14 13 9 9 82(51)
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MODEL II:

TABLE

VERBAL LABELS IN THE ADAPTED SCENES:-

1. Street Scene

Vehicle
Person

Animal

Objects

bus, car, cycle
mummy, girl, coolie, policeman, sweeper, green grocer, baby 

dog
trunk, steps, waterpump, bucket.

2. Courtyard Scene

Vehicle bus, car, cycle

Person mummy, girl, postman, baby

Animal dog

Objects water pump, steps, school bag, bucket, tree

3. Railway Scene

Vehicle train, cycle
Person mummy, girl, coolie, guard, baby

Animal dog
Objects water pump, clock, bench, trunk, steps, bucket.

4. Inside the house 

Vehicle cycle

Person baby, boy, postman, girl, mummy.

Animal dog

Objects stove, chair, cot, light, fan, mirror, tap, bucket.
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MODEL II

Table 1II.6:

.QUESTIONS ON ILLUSTRATED SITUATIONS IN THE ADAPTED SCENCES:-

1. Street Scene

Level I

Level II

Level

Level IV.

Level V

Level VI

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

1.Ques 
Ans.

2.Ques. 
Ans.

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

What Is mummy doing ? 
Bathing baby

Why do we have steps ?
To go up / come down

What Is the boy doing ?
Riding a bike.

What Is mummy doing ? 
Buying vegetables.

What Is the sweeper doing? 
Sweeping the floor.

What is the coolie doing ? 
Loading the bags on the bus.

What Is the man doing? 
Pumping water.

What is the policeman doing ? 
Directing traffic.

2. Courtyard Scene

Level I 

Level II 

Level III 

Level IV 

Level V 

Level VI

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

What is mummy doing?
Bathing baby.

Why do we have steps ?
To go up.

What is the boy doing?
Writing (Reading/Drawing/Painting)

What is mummy doing ?
Buying vegetables.

What is the girl doing ?
Pointing to the balloons (asking for the balloons)

What is the postman doing ? or What does a postman do 
Delivering letters.
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3. Railway Station

Level

Level II

Level

Level IV

Level V

Level VI

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

What is mummy doing ?
Bathing baby

Why do we have steps ?
To go up / come down

What is the Chaiwalha (man at the tea stall) doing ? 
Making tea.

What Is the family doing ?
Boarding the train.

What is the little girl doing ?
Pointing to the toys.

What are clocks for ?
Telling the time.

What is the guard doing ?
Signaling for the train to go

4. inside a home

Level I 

Level II 

Level III

Level IV 

Level V 

Level VI

Ques
Ans.

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

Ques.
Ans.

What is the girl doing ? 
Sleeping.

What is the boy doing ? 
Studying/reading.

What is the lady doing ? 
Combing her hair.

What is mummy doing? 
Cooking.

What are taps for ?
To get water.

What Is a fan for ?
To cool the room.

What is the postman doing ? 
Delivering letters.
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TABLE m.8 ;

A DETAILED DESCRIPTION OF VERBAL LABELS INCLUDED IN MODEL m  

Verbal labels : (PHOTO III.8T0 111.20, p 315, 316)

1. DOG : A black and white dog is shown eating some food in the left hand corner of the courtyard, close 
to the cot. He has his tongue stuck out and some food is lying in front of him. size = ( 7 cm x 3 cm ). it is 

a lift out piece.

2. GIRL : A girl with her back to the viewer is shown in the right hand corner of the courtyard. She is 
watching and pointing to a boy climbing the tree. Size = 9 cm x 3cm. it is a lift out piece.

3. LADY : A woman is shown sitting under the tree and bathing a baby. She is wearing a sari and is 
holding a mug of water in her hand with which she is pouring water. Size = 8x4 cm. it is a lift out piece.

4. BED ; A string cot is lying in the courtyard near the dog. A girl is shown sleeping on it. Size = 9x4cm. 

it is a lift out piece.

5. TREE : There is a tree in the right side of the courtyard with a kite stuck in the branches. A boy is trying 
to climb the tree. Size = 18x12cm. it is a lift out piece.

6. KITE : A kite is stuck in the branches size (3x2mm). it is part of the tree.

7. MIRROR : A lady is standing in front of the mirror combing her hair in the left hand section of the 
house. She has her back to the viewer and her face is visible in the mirror. The mirror is a square 
hanging on the wail. Size = 3x3.2 cm. it cannot be lifted out.

8. CYCLE : A postman sits on a cycle on the right hand side of the courtyard. Size = 10x2 cm. it is a lift 
out piece.

9. POSTMAN : He sits on the cycle and holds some envelops in his hand. He has a few parcels strapped 

on to the cycle and carries a shoulder bag. Size = 7.5x12.5 cms. It can be lifted out with the cycle.

10. BUCKET : It is lying under the taps on the outside of the house. The mother is bathing her baby near 
the bucket. Size = 3x2 cm. It is a lift out piece.

11. FAN : A ceiling fan is hanging inside the house. It has three vanes. Size = 7x5 CM. It is a lift out piece.

12. CLOCK : There is a round clock hanging on the wall inside the house on the right side of the fan. Size 

= 3cm. It is a lift out piece.
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13.BABY: A small nude baby is sitting besides the mother near the bucket. Size = 4x3 Cm. it is a lift out piece.

14.B0Y: A boy lies on his stomach in the courtyard, reading a book. Some books and a school bag lie besides 

him. Size = 10x5 cm. it is a lift out piece.

15.CHAIR: There is a wooden chair with a straight back, inside the house. Size = 5.5x3 cm. it is a lift out piece.

16.ST0VE: An old model of a stove used in poorer homes lies in the kitchen in the house. Pots and pans are 
lying around. A woman is making a chapati, in front of the stove. A pan is seen with flames under it sitting on the 

stove. Size = 2.8 x 3cm. it is a lift out piece.

17.STEPS: A couple of steps are seen leading up in to the house. Size = 11.1x1.5 cms. it is not a lift out piece.

18.TAPS: A couple of taps, attached to a water pipe are seen on the outer wail of the house. Water gushes out 

from one to fill a bucket underneath. Size = 1.2x1.6 cms.it is not a iiftout piece.

19.LIGHT: A bulb with a red shade hangs in the left hand corner of the house. Size = 2.5x2 5 cms. it is not a 

iiftout piece.
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Table m.9

A DETAILED DESCRIPTION OF ILLUSTRATED SITUATIONS INCLUDED IN MODEL III 

(PHOTO ra.8 TO m .20, p 315, 316)

1. ‘What Is mummy doing ?’ - Bathing baby.

A lady is sitting by the tree with a bucket near her. She has a tumbler in one hand with which she is 
pouring water on a baby who she is steadying with her other hand.

2. ‘What is girl doing ?’ - Sleeping.

A girl lies on her side on the string bed with her head on a pillow. She has her hands folded by her head 
and her eyes are shut.

3. ‘What is dog doing ?’ - Eating.

A dog sits near the steps in the courtyard. He has his tongue out and there is some food lying in front of 
him.

4. ‘What are taps for T  - for water.

A set of taps are attached to a water pipe on the outer wall of the house with water gushing out of one of 
them. A bucket is being filled underneath.

5.’ What boy doing ? ‘ - Reading.

A boy is lying on the floor of the courtyard with a book in his hand. A couple of books and a schoolbag lie 
close to him.

6. ‘What is the lady doing ?’ - Combing her hair.

A lady stands with her back to the viewer, facing a mirror. She has a comb in her hand and is seen 
combing her hair. Her face is seen in the mirror.

7. What are steps for ?’ - To go up.

A couple of steps lead in to the house.

8. Why do we have a fan ? -To cool the room.

A fan hanging from the ceiling in the house is pointed to for this question.
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9. ’What is a clock for ?’ - To show time.

The clock on the wall In the house is pointed to.

10. What is mummy doing ?’ - Cooking or making a chappati.

A woman sits in front of a stove with a chapatti in her hands. She Is surrounded with traditional cooking utensils.

11. What is boy doing ?’ - Retrieving his kite.

A boy Is shown clasping the tree as he tries to climb it. A kite is stuck in the branches above.

12. ’What is postman doing ?’ - Delivering letters.

A postman is extending his arm to give letters. He is sitting on a cycle and carries a postbag on his shoulder.

13. ’Why do we have mirrors ?’ - To see ones reflection.

The mirror hanging on a wall in the house is referred to.

14. ’What might be in the schooibag ?’ - Books, pencils, rubber...

The schooibag lying next to the boy is referred to.
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Table 111.10 :

DISTRIBUTION OF RAW SCORES, RANGE, MEAN ( ), AND STANDARD

DEVIATION { \ ACCORDING TO AGE AND SOCIOECONOMIC GROUP.

AGE
(mths) Upper

URBAN
Middle Lower

RURAL

EXPRESSIVE VERBAL LABELS :

< =36 
37-48 
49-60

0-31(15){9.71} 
9-38(27){6.02} 

17-35(30) {4.09}

0-32(13.7){9.86}
11-37(27.0) {6.33}
12-37(30.0) {5.82}

0-32(9.0){10.66} 
0-32(19.5) { 9.66} 
0-37(26.0) {8.72}

0-18(5) {6.34} 
0-36(13){10.69} 
3-32(22){ 6.84}

COMPREHENSION VERBAL LABELS :

< =36 
37-48 
49-60

3-19(11.0) {5.20} 
9-19(16.0) {2.58} 

14-19(17.5){1.29}

0-19(11){4.72} 
11-19(16) {2.20} 
10-19(17) {2.25}

0-17 (8) {5.36} 
3-18(13) {3.08}
1-19(15){3.45}

0-14 (7) {3.91} 
0-18(11) {3.99} 
7-18(14) {2.57}

COMPREHENSION ILLUSTRATED SITUATIONS:

< =36 
37-48 
49-60

0- 9(3.5) {3.06} 
0-14(9.0) {3.17} 
4-14(11.0){2.55}

0-12(3.5){3.21}) 
3-14(9.0){2.62}
1-14(11.0) {2.89}

0-13(2){3.73} 
0-12(5) {3.71} 
0-14(8){3.51}

0- 6(1){1.54}
0-10(3){3.06}
1-12(6){3.19}

EXPRESSION ILLUSTRATED SITUATIONS:

< =36 
37-48 
49-60

0-41(19){14.37} 
0-47(38){ 8.79} 

28-49(42) {4.75}

0-40(19){14.30} 
16-44(37) {6.16} 
4-47(39){10.41}

0-43(9){13.45}
0-45(25){15.31}
0-47(36){10.20}

0-40(5){10.83}
0-44(18){15.41}
1-44(30){10.79}

RECOGNITION OF RECESS:

< =36 
37-48 
49-60

0-13(8){3.95}
9-13(12){1.17}
8-13(13){1.04}

0-13(7) {2.77} 
8-13(11){1.49} 

10-13(12) {0.95}

0-12(8){3.64} 
6-13(11) {2.09} 

10-13(13){0.76}

0-13(8){3.74}
8-13(12){1.45}
8-13(12){1.4}

ORIENTATION OF PIECE;

< =36 
37-48 
49-60

0-13(7){3.46} 
8-13(11){1.37} 
7-13(12){1.59}

0-12(7){3.05} 
5-13(10) {2.22} 
8-13(12){1.42}

0-12(7){3.32}
6-13(9){1.96}
8-13(12){1.17}

1-13(7) {3.57} 
6-13(10){1.76} 
8-13(11){1.72}
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IT E M A N A L Y S IS

TABLE m  i l  -A

ITEM DISCRIMINATION RANK ORDER ACCORDING TO AGE GROUP

EXPRESSION VERBAL LABELS

< = 36 mths. 37-48 mths. 49-60 mths.

ITEM IDI ITEM IDI ITEM IDI

FAN .82 TAP .80 CHAIR .67

CYCLE .79 TREE .78 BUCKET .58
BABY .74 BUCKET .74 MIRROR .56

BOY .68 CLOCK .69 TREE .56

GIRL .68 CHAIR .65 TAP .56

CHAIR .61 GIRL .65 STOVE .51
KITE .61 FAN .61 FAN .38

CLOCK .58 BABY .57 LIGHT .38
BED .58 KITE .56 CLOCK .38

LADY .55 BED .56 BABY .38

DOG .47 CYCLE .52 STEPS .38
TAP .45 MIRROR .50 GIRL .33
TREE .45 LADY .46 KITE .33

BUCKET .34 DOG .41 LADY .31
LIGHT .32 BOY .39 BOY .27

STOVE .18 LIGHT .35 CYCLE .27

MIRROR .18 STEP .33 BED .22

STEP .11 STOVE .28 DOG .20
POSTMAN .02 POSTMAN .09 POSTMAN .02

IDI - Item Discrimination index
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TABLE III.11 - B

ITEM DISCRIMINATION :■ RANK ORDER ACCORDING TO AGE GROUP

COMPREHENSION VERBAL LABELS

< = 36 mths. 37-48 mths. 49-60 mths.

ITEM IDI ITEM IDI ITEM IDI

CHAIR .84 MIRROR .74 POSTMAN .80

BED .76 TAP .74 MIRROR .78
BUCKET .76 STOVE .70 STEPS .71

KITE .74 STEPS .70 STOVE .49
FAN .74 LIGHT .67 CHAIR .44

CLOCK .74 BUCKET .59 LIGHT .42
TAP .66 CHAIR .52 TAP .38
BABY .61 POSTMAN .52 BUCKET .29
TREE .61 KITE .43 KITE .18
GIRL .55 BED .24 TREE .16
LADY .55 CLOCK .24 DOG .07
DOG .55 TREE .22 CLOCK .04
STOVE .55 DOG .07 GIRL .04
BOY .53 FAN .19 LADY .04
CYCLE .42 BABY .17 FAN .02
LIGHT .42 LADY .07 BED .02
MIRROR .34 GIRL .06 BOY .02
STEPS .34 CYCLE .06 BABY .02
POSTMAN .32 BOY .03 CYCLE .00
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TABLE m  i l . C

ITEM  DISCRIMINATION RANK ORDER ACCORDING TO AGE GROUP

COMPREHENSION OF QUESTIONS ON ILLUSTRATED SITUATIONS

< = 

QUES.

aemths.

IDI

37-48mths. 

QUES. IDI

49-60mths. 

QUES. IDI

01 0.87 013 0.90 01 0.75

03 0.68 01 0.76 05 0.71

08 0.66 04 0.74 010 0.69
014 0.63 014 0.74 09 0.69

04 0.58 05 0.70 07 0.65

05 0.47 07 0.70 04 0.62

O il 0.47 OlO 0.63 013 0.62
07 0.39 09 0.61 06 0.60

09 0.34 06 0.59 012 0.58
06 0.29 08 0.57 08 0.49
013 0.26 03 0.52 02 0.49
02 0.24 O il 0.46 014 0.27
010 0.18 02 0.43 O il 0.22
012 0.18 012 0.37 03 0.18
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TABLE III.11 - D

ITEM  DISCRIMINATION RANK ORDER ACCORDING TO AGE GROUP

RECOGNITION OF RECESS :

< = 

ITEM
36 mths 

IDI
37-48

ITEM
mths

IDI
49-60 mths

ITEM IDI

BUCKET 0.72 CHAIR 0.62 BABY 0.36
GIRL 0.68 STOVE 0.54 CHAIR 0.23
TREE 0.68 GIRL 0.40 DOG 0.21
CYCLE 0.65 BABY 0.33 LADY 0.18
CLOCK 0.61 DOG 0.28 STOVE 0.13
LADY 0.58 FAN 0.23 CYCLE 0.10
DOG 0.50 LADY 0.21 GIRL 0.10
FAN 0.44 BUCKET 0.26 FAN 0.08
BOY 0.43 CYCLE 0.15 CLOCK 0.08
STOVE 0.43 CLOCK 0.13 BUCKET 0.05
BED 0.40 BED 0.08 BOY 0.00
CHAIR 0.34 BOY 0.08 BED 0.00
BABY 0.30 TREE 0.00 TREE 0.00
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TABLE III.1 1 -E

ITEM DISCRIMINATION RANK ORDER ACCORDING TO AGE GROUP

ORIENTATION OF PIECE

< = 36 mths 37-48 mths 49-60 mths
ITEM IDI ITEM IDI ITEM IDI-

LADY 0.68 CHAIR 0.51 STOVE 0.67

BUCKET 0.65 STOVE 0.47 FAN 0.46
CHAIR 0.61 FAN 0.36 DOG 0.36
BABY 0.58 BABY 0.36 CHAIR 0.28
BOY 0.58 GIRL 0.36 BABY 0.28
CYCLE 0.58 LADY 0.31 BUCKET 0.23
GIRL 0.57 CYCLE 0.28 LADY 0.18
FAN 0.55 DOG 0.26 BED 0.18
STOVE 0.55 BED 0.26 GIRL 0.15
DOG 0.55 BOY 0.26 CYCLE 0.13
TREE 0.47 BUCKET 0.24 BOY 0.08
BED 0.43 CLOCK 0.10 CLOCK 0.03
CLOCK 0.25 TREE 0.08 TREE 0.00
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IT E M  D IS C R IM IN A T IO N  -  FU R TH ER  A N A LYSIS  

Items falling In the first 5 ranks for any age group were tabulated.

TABLE1IU2-A

ITEM DISCRIMINATION OF VERBAL LABELS -list of items falling in first five ranks in each age group

EXPRESSION COMPREHENSION

ITEM Age (mths) ITEM Age (mths)

< = 3 6 37-48 49-60 < = 36 37-48 49-60

FAN * . CHAIR * *

CYCLE * - - BED * - -
BABY * - - BUCKET * * -
BOY * - - KITE * - -
GIRL * *4- - FAN * - -
TAP - * * MIRROR - * *

TREE - * * TAP * -
CLOCK - * - STOVE * *

CHAIR - * LIGHT * -
BUCKET - * * POSTMAN - - *

MIRROR - - * STEPS * *

-KEY:- * within first 5 ranks; - not present in first 5
+ ’ CHAIR’ and ’GIRL’ ranked equal fifth are therefore both included
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TABLE 111.12 - B

COMPREHENSION OF QUESTIONS ON ILLUSTRATED SITUATIONS 

List of questions faliing in first five ranks in each age group

AGE (mths)
QUESTION < = 3 6 37-48 49-60

1. Cl - WHAT iS MUMMY DOiNG * * *

2. 03 -
(Bathing baby)
WHAT iS GiRL DOiNG *

3. cs -
(Sieeping)
WHAT iS DOG DOiNG *

4. 013-
(Eating)
WHAT iS BOY DOING *

5. 04 -
(Retrieving kite)
WHAT iS BOY DOiNG * *

6. 05 -
(Reading)
WHAT IS LADY DOiNG * *

7. 010-
(Combing hair)
WHAT IS CLOCK FOR *

8. 09 - WHY DO WE HAVE STEPS - - *

9. 014- WHAT MIGHT BE IN THE 

SCHOOL BAG

* * -

10. 07 - WHAT IS A FAN FOR - - *

KEY:- * Within first 5 ranks; - Not present in first 5
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TABLE 111.12 - C

RECOGNITION OF RECESS AND ORIENTATION OF PIECE - list of items

falling in first five ranks in each age group;

ITEM
RECOGNITION OF RECESS 

AGE mths. ITEM
ORIENTATION OF PIECE 

AGE mths.

< = 36 37-48 49-60 < = 36 37-48 49-60

BUCKET *
- - LADY * - -

GIRL * ★ - BUCKET * - -

TREE * - - CHAIR * * *

CYCLE * - - BABY * * *

CLOCK * - - BOY * - -

STOVE - * * STOVE - * *

BABY - * * FAN - * *

CHAIR - * * GIRL - * -

DOG - * * DOG - - *

LADY - * - - - - -

KEY:- * within first 5 ranks; - not in first 5 ranks
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TABLE 111.14 - A

SUMMARY OF CHI SQUARE ANALYSIS FOR ITEM BIAS BETWEEN SOCIOECONOMIC GROUPS

AT 5 % SIGNIFICANCE LEVEL

EXPRESSIVE VERBAL LABELS

Maximum score = 38

VERBAL LABEL
FIRST

BIAS AT ABILITY LEVELS (SCORE INTERVALS) 
SECOND THIRD FOURTH

Fan NS (0-16) NS (17-22) NS (23-26) NS( = 26)
Light S (0-21) NS (22-26) NS (27-30) NS( = 30)
Clock NS (0-18) NS (19-24) NS (25-26) NS( = 27)
Mirror NS (0-15) NS (16-23) NS (24-27) NS( = 28)
Step NS (0-16) NS (17-22) NS (23-26) NS( = 27)
Chair S (0-24) S (25-28) NS (29-31) NS( = 32)

Stove NS (0-25) NS (26-29) NS (30-32) NS( = 32)
Dog NS (0-16) NS (17-22) NS (23-27) NS( = 28)
Bed NS (0-20) NS (21-24) NS (25-26) NS( = 27)
Tap NS (0-23) NS (24-27) NS (28-32) NS ( = 33)
Bucket NS (0-21) NS (22-24) NS (25-27) NS( = 28)
Boy NS (0-17) NS (18-23) NS (24-26) S ( = 26)
Girl NS (0-16) NS (17-22) NS (23-26) NS( = 27)
Lady NS (0-16) S (17-22) NS (23-26) NS( = 27)
Baby NS (0-19) NS (20-25) NS (26-28) NS( = 29)
Tree NS (0-23) NS (24-26) NS (27-31) NS( = 32)
Kite S (0-18) NS (19-23) NS (24-26) NS( = 27)
Cycle S (0-15) NS (16-23) NS (24-27) NS( = 28)
Postman Err(0-15) Err (16-23) Err (24-27) S ( = 28)

Key: S - Significant; NS - Not significant; Err - Error due to too few children in each ability groups.
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TABLE III.14 - B

SUMMARY OF CHI SQUARE ANALYSIS FOR ITEM BIAS BETWEEN

SOCIOECONOMIC GROUPS AT 5 % SIGNIFICANCE LEVEL

COMPREHENSION OF VERBAL LABELS

Maximum score = 19

VERBAL LABEL BIAS AT ABILITY LEVELS (SCORE INTERVAL) 
FIRST SECOND

FAN NS (0-14) NS = 15)
LIGHT NS (0-15) NS = 16)

CLOCK NS (0-14) NS = 15)

CHAIR S (0-14) NS = 15)
MIRROR NS (0-16) NS = 16)

STOVE NS (0-15) NS = 16 )

STEPS NS (0-16) NS = 16)

DOG NS (0-14) NS = 15)

BED NS (0-14) NS = 15)

BUCKET NS (0-14) NS = 15)

TAP NS (0-15) s ( = 16)

BOY NS (0-14) NS = 15)

GiRL NS (0-14) s ( = 15)

LADY NS (0-13) NS = 14)

BABY NS (0-14) NS = 15)

TREE NS (0-14) S = 15)

KITE NS (0-14) NS = 15)

CYCLE NS (0-13) NS = 14)

POSTMAN S (0-13) S = 14)

Key; 8 - Significant; NS - Not significant

236



TABLE 111.14 - C

SUMMARY OF CHI SQUARE ANALYSIS FOR ITEM BIAS BETWEEN 

SOCIOECONOMIC GROUPS AT 5 % SIGNIFICANCE LEVEL 

COMPREHENSION OF QUESTIONS ON ILLUSTRATED SITUATIONS 

Maximum score = 14

QUESTION BIAS AT ABILITY LEVELS ( SCORE INTERVALS) 
FIRST SECOND THIRD FOURTH

01 What is mummy doing 
(Bathing baby)

S (0-4) S (5-8) S (9-10) NS ( = 11)

02 What are taps for 
(For water)

NS (0-5) NS (6-8) NS(= 9) NS ( = 10)

03 What is girl doing 

(Sieeping)
NS (0-4) NS (5-6) NS (7-9) NS ( = 10)

04 What is boy doing 
(Reading)

NS (0-5) NS (6-8) NS ( = 9) NS ( = 10)

05 What is lady doing 
(Oombing hair)

S (0-6) NS (7-8) NS ( = 9) NS ( = 10)

06 What are mirrors for 
(to see reflection)

NS (0-8) NS( = 9) NS ( = 10) NS ( = 11)

07 What is a fan for NS (0-6) NS (7-8) NS ( = 9) NS ( = 10)
08 What is dog doing 

(Eating)
NS (0-5) NS (6-7) NS (8-9) NS ( = 10)

09 What are steps for 
(Togo up)

S (0-6) NS (7-8) NS ( = 9) NS ( = 10)

010 What is a clock for NS (0-6) NS (7-8) NS ( = 9) NS ( = 10)
O il What is mummy doing 

(Oooking)
NS (0-6) NS (7-8) NS ( = 9) NS ( = 10)

012 What does a postman do NS (0-5) NS (6-7) NS (8-9) NS ( = 10)
013 What is boy doing 

(Retrieving kite)
NS (0-6) NS (7-8) NS ( = 9) NS ( = 10)

014 What might be in 

the schooibag
NS (0-6) NS (7-8) NS ( = 9) NS ( = 10)

Key S - Significant: NS - Not significant
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TABLE III.14 - D

SUMMARY OF CHI SQUARE ANALYSIS FOR ITEM BIAS BETWEEN

SOCIOECONOMIC GROUPS AT 5 % SIGNIFICANCE LEVEL

RECOGNITION OF RECESS

Maximum score 13

-LIFT OUT PIECE BIAS AT ABILITY LEVEL (SCORE INTERVAL) 
FIRST SECOND

FAN NS (0-11) NS (11)
LOCK NS (0-11) NS (11)
HAiR NS (0-11) NS (11)
STOVE NS (0-10) NS (10)
DOG NS (0-10) NS (10)
BED NS (0-11) NS (11)
BUCKET NS (0-11) NS (11)
BOY NS (0-11) NS (11)
GiRL NS (0-11) NS (11)
LADY NS (0-11) NS (11)
BABY NS (0-11) NS (11)
TREE NS (0-11) NS (11)
CYCLE NS (0-11) NS (11)

Key: 8 - Significant; NS - Not significant
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TABLE III.14 - E

SUMMARY OF CHI SQUARE ANALYSIS FOR ITEM BIAS BETWEEN

SOCIOECONOMIC GROUPS AT 5 % SIGNIFICANCE LEVEL

ORIENTATION OF LIFT OUT PIECE

Maximum score 13

LIFT OUT PIECE BIAS AT ABILITY LEVEL (SCORE INTERVAL) 
FIRST SECOND

FAN NS (0-11) NS (11)
CHAiR NS (0-10) NS (10)
CLOCK NS (0-11) NS (11)
STOVE NS (0-11) NS (11)
DOG NS (0-10) NS (10)
BED NS (0-11) NS (11)
BUCKET NS (0-10) NS (10)
BOY NS (0-11) NS (11)
GiRL NS (0-10) NS (10)
LADY NS (0-11) NS (11)
BABY NS (0-11) NS (11)
TREE NS (0-11) NS (11)
CYCLE NS (0-11) NS (11)

Key: S - Significant: NS - Not significant
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TABLE 111.16 A

TEST OF SIGNIFICANCE OF EACH ITEM OF CATEGORY 2 / CATEGORY 3 RESPONSES IN  DISADVAN-

TAGED CHILDREN (ALL AGE) - AT 5% LEVEL OF SIGNIFICANCE )

Item Chi square 

value

Significance

Fan 4.13 S
Clock 5.00 S
Chair 11.36 S
Mirror 30.00 S
Stove 5.58 S
Bed 2.63 NS
Dog 4.58 S
Bucket 20.00 S
Boy 6.44 S
Girl 7.2 S
Lady 7.6 S
Baby 14.6 S
Tree 6.62 S
Cycle 7.29 S

Key: S - Significant; NS - Not significant.
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TABLE III.16 B

TEST OF SIGNIFICANCE OF EACH ITEM OF CATEGORY 2 / CATEGORY 3 RESPONSES IN  DISADVAN-

TAGED CHILDREN (ALL AGE) - AT 5% LEVEL OF SIGNIFICANCE )

Item Chi square 

value
Significance

Fan 0.05 NS
Ciock 0.09 NS
Chair 0.72 NS
Mirror 0.02 NS
Stove 2.77 S
Bed 3.17 S
Dog 0.37 NS
Bucket 0.01 NS
Boy 1.59 S
Girl 0.14 NS
Lady 0.05 NS
Baby 0.05 NS
Tree 1.59 S
Cycle 1.35 S

Key: S - Significant; NS - Not significant.
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TABLE III.17

TYPES OF RESPONSES IN EXPRESSION VERBAL LABELS IN ADULTS LOWER AND RURAL GROUP

SES
CLO CK FAN

ITEMS
MIRROR CHAIR STOVE DOG BED BUCKET TREE KITE C YCLE GIRL BOY LADY BABY

LOW ER

TO 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0

T1A 0 0 6 0 5 1 0 2 0 0 0 0 0 0 2

T IB 1 1 1 1 1 1 1 5 1 1 1 2 2 1 1

T2 16 16 8 16 10 15 16 10 16 16 16 15 15 16 14

RURAL

TO 0 0 6 1 2 1 0 1 0 4 0 0 0 0 0

T IA 3 1 2 0 1 1 0 1 0 1 1 1 1 0 2

T IB 0 0 0 2 0 1 0 1 0 0 1 4 3 0 0

T2 8 10 3 8 8 8 11 8 11 6 9 6 7 11 9

*  SES : S O C IO E C O N O M IC  GROUP

*  T O  , TIA, TIB, T2 : TYPES O F RESPONSES
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TABLE III.18

LEVELS OF RESPONSES IN COMPREHENSION OF ILLUSTRATED SITUATIONS IN ADULTS OF

LOWER URBAN AND RURAL GROUPS

0.1 0.3 0.4 0.5
Number of responses 

0.6 0.7 0.8 0.10 0.11 0.13 0.14

LOWER TO 0 0 0 0 0 0 0 0 0 0 0
T1 0 0 2 1 0 0 0 0 0 0 0
T2 3 0 0 1 0 1 2 0 0 1 0
T3 14 17 15 15 17 16 15 17 17 16 17

RURAL TO 0 0 1 3 2 0 1 0 2 0 1
T1 0 2 5 1 0 0 1 0 1 1 0
T2 8 1 1 0 1 0 1 0 0 3 1
T3 3* 8* 4* 7* 8* 11 8* 11 8* 7* 9

Significantly lower than lower urban adults
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TABLE III.19

DISTRIBUTION OF RAW SCORES, RANGE, MEAN () AND STANDARD DEVIATION 

{ I IN ADULTS ON THE INDIAN PICTURE PUZZLE TEST ACCORDING TO SOCIOECONOMIC GROUPS.

Sectors 

of IPPT

Urban

advantaged Lower

Rural

Expressive
verbal
labels

29-30(30){0.24} 25-30(28){1.64} 20-30(25){3.74}

Comprehension
verbal
labels

15-15(15) {0} 14-15(14.8) {0.38} 11-15(13.6){1.3}

Expression on 

questions 31-35(33){1.32} 31-36(33.4){1.68} 24-33(28.7){3.5}

Comprehension 

of Illustrated 
situation

32-33(32.8) {0.42} 29-33(32){1.25} 20-33(26.8) {4.91}
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TABLE 11120

TEST OF SIGNIFICANCE BETWEEN AVERAGE SCORES IN VARIOUS SOCIOECONOMIC GROUP

T DP RESULTS

EXPRESSION VERBAL LABELS

Advantaged vs Lower group 3.99 32 S (0.001)
Lower vs Rural group 3.99 26 S (0.001)
Advantaged vs Rural group 8.36 26 S (0.001)

COMPREHENSION OF ILLUSTRATED SITUATIONS.

Advantaged vs Lower group 1.35 32 NS (0.2)
Lower vs Rural group 6.41 26 S (0.001)
Advantaged vs Rural group 8.27 26 S (0.001)

245



TABLE n i. 22

CLASSIFICATION OF RESPONES ON IPPT EXPRESSIVE VERBAL LABELS

1- Fan

T2-> Fan, w r
TlA-> Light, ^  ^ ( That which gives air )

TlB-> (Flower ) N W  (Bird) •q«r>(l ( ) Butterfly ici cl 41

2- Light

T2-> Bulb, Light,

TlA-> Fan, Lamp

TlB-> (bell) t)41, (umberlla) (balloon) el?){l (basket)

3- Chair

T2-> Chair

TlA-> (Stool) Table, «hi (something to sit on )
TlB-> Nil

4- Clock

T2-> Clock, Watch

TlA-> That which shows time
TlB-> #TT, (bail) -SI4 V1 (telephone dial) (number)

^tll, (coin) (Flower)

5- Stove
il-> Cas, stove.

TlA-> 31FT, (fire) (utensil to cook) cT4T (Pan)

l lB-> (Bucket), ^  (stool)

6- Steps

T2-> M4R14I, ^41, stairs, ladder

TlA-> 44, (To go up) 4̂1*1
TlB-> 41=1 K, (wall) Line, sofa, bench

Key

TlB-> Physical Resemblence

TlA-> Functional Term 

T2-> Actual Term

246



7- Dog
T2-> doggie. dog

TlA-> Rabbit, Rat, pig» W
(Domestic Animal)

riB-> ( crocodile ), Lion, Zebra

(Wild Animal )

8- Bed
T2-> WE,
TlA->

(To sleep on) (Mattress)

TlB-> Table, net

9- Tree
T2-> Tree

TlA-> (Jungle), Tdt (Leaf)

T lB ->  TWT, (Fan), Cl me (Wood)

10- Kite
T2-> ïï?Fr, Kite
TlA-> (no response encountered which would fall in this category )

l lB ->  (Bird) (Flower)

11- Taps
T2-> tap, ncimi

TlA-> wash basin, 4 4̂1 (mug to wash with)

TlB-> pistol. snake
(the pipe and tap in the picture resembles this (atleast 20 % of the answers given)

12- Bucket
T2-> Bucket,

TlA-> (mug). tub

TlB-> (pot). TT, glass

13- Woman

T2-> 3ÎI<d, Aunty, Wlf, Mummy

(sex and age right )

TlA-> (girl), 7.14Ï, (queen), (man), ciemi, (boy), (cmid)

(either sex or age correct)

TlB-> (God), monkey, «1^1

(neither sex nor age correct)
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14- Baby

T2-> 4-^1, baby,

TlA-> ( a small man)
TlB-> <. (monkey)

15- Girl

■l'2-> ^ # 1 ,  girl,

(both sex and age right)

llA -> (aunty). ^  (aunty), <154)1, 'iTl <d, (woman).

4- 4̂1, 3|i441 (man)

(either sex or age right)
TlB->

(neither sex or age correct)

16- Boy
i'2-> boy, ((154)1, W

(sex and age right)

TlA-> (man). (girl)

(either sex or age right)
TlB-> 3 ^

(neither sex nw age right)

17- Cycle
T2-> bicycle, cycle. motor cycle
TlA-> ïïrfl", scooter

TlB-> (wheels)

18- Postman
r2-> d 1 f̂ A| 1, (postman)

TlA-> Police, paperwala ( News paper boy )

llB -> (r|d«hl, W  (pappa). 'ill 4 41, 4^1 (brother)

19- M irror

T2-> #9TT, (Mirror)

TlA-> 4)l
TlB-> T. V.

(window) (square)

f^«il (box). ball
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TABLE n i.  23

CLASSIFICATION OF RESPONES ON IPPT

COMPREHENSION OF ILLUSTRATED SITUATIONS

O. 1 What is mummy doing? .
A. 1 Bathing baby.
Level III (actual activity named correctly) 
T3-> ? - ÏÏWT T #  t

^  %

Level 11 (Describes mother’s action associated with bathing
but does not name it )

T2-> ? - hi41 sM  <i\ ^ (throwing water on body )

% (using mug)

ï ïp f t l (water is there)

Level 1 (Describes action incorrectly i.e. not associated with bathing

but relates with baby)
Tl-> ? - (she is feeding baby)

(baby is with mummy)
(they are sitting together)

Level 0 1. N. R.
2. Meaningless response

ihl îTêr t  1?
What is a tap for?

Level 111 (Actual function of tap giving water)
A, 2 To give water.
T3-> ? - ïïpft STRTT %

Tpft ^  t
Y - cil Hl̂ fi 4101 B

Level 11 (Describes activities done with tap but does not name function)
T2-> ? - (We wash hands)

(Wash cloths)

(Fill bucket with water)
Y - *1̂ 10 (Bath)

Level 0 Nil
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O. 3 qw ^  ^  T #  %? (What is girl doing?)
A. 3 (Sleeping)
Level III (Names actual function correctly)

T3->

Level II (Describes action as he sees it, not naming the actual activity but the one associated with)

T2-> ? - vhM < 1 (is on the bed)

9J|| % (has placed head on pillow)

Level 1. (Decribes an action as percieved in the picture but not associated with sleeping)

T l->  ? - * l ’ \^\ 1 (is doing namaste i. e, joining hands together)

MIMI 4̂  <̂9 % (is looking at father/boy)
Tit t (is reading)

Level 0. N. R. /meaningless.

O. 4 93*1 *11 *T T r̂ 1? What is boy doing?
A. Reading.
Level III (Names actual or related activity)
T3-> ? - TWT % / ï ï ^ l f  ^  W t

Home work ^  T5T %

Y - Painting T5T I”
\ -

Level II Describes what he percieves the boy doing with an object in his hand. (i. e. does not recognise
book & does not describe action)

T2-> ? - Paper «Ft TWT % (is looking at paper)
calculator VI1 ^ (is using a calculator)

V Video W r W  % (is using remote control of a video player)

Level 1 (no detailed or specific action described)
Tl-> ? - (is lying down)

ÊvT 7 ^  % (is playing)

V *14 * (  161 5 ( is doing some work)

Level 0 N. R. 9)T TirArar
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Qzl 45 4̂ -41 441 4><. B? What is mummy doing?
A. 5 Combing her hair.
Level III (Actual activity correctly named)
T3-> ? - «nw T #  % 

%

Level II (Associates action of combing with hair but does not name the activity)

T2-> (comb)

(She is pulling her hair)

 ̂-  WM ^  % (She is doing some thing with her hair)
Y - (She is looking at her self in the mirror)

Level I (Describes the action percieved but not naming combing)

T l->  (She is standing )

? -  Tit % (She is going shopping)
 ̂ ^  . /\h4^ W" % (She is looking out of window or at T. V. )

(** She has a name in her hand )
** This is a very interesting common answer. A comb looks like a name in Hindi - 414

0-6 What are mirrors for?
A. 6 To see oneself.

Level III (Actual function)

T3- ? - # 4 "  ^
1 f , ÿ  9TW

Level II (The activities that are carried out infront of a mirror without knowing why)
T2-> ? . ■qlcî) 441^ B (She is plaiting her hair)

~i- 6)4)'B (Combing hair)

 ̂ <M4l̂ B (to put make-up or Bindi)

Level I (Mistakes it for glass or bottle as bottle in Hindi is

and glass in Hindi is also «blri )

TI-> (We drink medicine from bottle)

X- ^41^ B (We apply oil from bottle)

914̂1 B (glass can hurt me)
Y - ^ W Y B (glass can break)

Level 0. 1. N. R. Meaningless response.
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0-7
What is a fan for?

A. 7 Cools us/gives breeze.
Level III ( Actual function)
T3-> wwrW Ï I

■R- ^  %
V  t

î4î %
\ ^  WhlT %, ^  f

Level II (other outcome thing caused by rotation of a fan)

T2-> ? -  ?#TT 1 (dries perspiration)

(mosquitoes fly off)

V  dt=En?ii^l (when we sleep we put it on)
If- (will cut my finger in a fan)

Level I (Describes the rotation of a fan)

Tl-> ? -  y^4dl i (it rotates)

X- ^ (we put it on)
 ̂-  Ligti'»t^l^^ (the light comes on)

0-8 What is dog doing?
A.8 eating/licking/drinking

jTil <WI +T'<^rl?
Level III (Actual activity named)
T3-> ? - I

V

Level II ( Describes what he percieves the dog doing but does not name eating)
T2-> ? - # r  Pl+M <̂ \ ? (is putting out his toungue)

^  T5T t (it smelling ground)

;iëi % (is vomating)

Level I (other actions of the dog, but not connected with eating)

Tl-> ? - (is barking)

(is barking)

(is sitting)

<?(3 % (is watching girl)

H- W  % (walking)
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0-9 Why do we have steps? 
A. 9 To go up.
Level III (Actual function)

T3-> ? - ^

Level II ( other activities done on steps which are specific to Indian culture) 

T2-> ? - ^5^ ^  (we sit on steps)

 ̂-  QôA ^  (w e sit on steps)

 ̂ ÏÏT f  (we play on the steps)

V - <̂9141 ( dry cloths on steps )

Level I (Activities on steps which are non specific)

Ti-> ? - tN t F̂TFTT (We clean the steps)

(We go to shops)
(We walk on steps)

OlO Why do we have a Clock?
A.IO Shows time
Level III (Associated with time, clock or having to reach some where)

T3-> ? - (we see time)
1 - Time <̂9̂  % % R>o*ii 4'41 % (to see what time it is)

 ̂-  Time f^ani ^3ir %?
<̂9̂  % % '4HI % (to see when we have to reach school or station)

K- tild (to see if it is 6 or 7 O’clock)

Level II (Associated with actual handling of the clock)
n -  ? - ^ (we look at it)

(we wear it/on the wrist)
 ̂-  3f̂ rnf 4'4iJ) %i (The alarm goes off)

Y - Time«R^ (We wind it up)

(It goes tic toe tic toe)

Level I (Describes the clock as he sees it)
Tl- ? - * *  telephone ^  snw (I dial the phone)

 ̂ ^  TRT ^  t  (I have a watch/ we have a clock at home)
 ̂ ^  Hltl % (I have money)

** clock face resembles telephone dial 
* clock face resembles a coin
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O. 11 What is mummv doing?

A. 11 Cooking

Q. 11 %
Level III (Associated with cooking)

T3-> (Cooking chappati)

(Cooking food)
Y - %

Level II (Associated with working in the kitchen œ  utensils other than cooking)

T2-> ? - (She is washing utensils)

■R- t (She is working)
(She is washing plates)

Y - «Irfd ^ I 4 i I * ( She is washing utensils)
* When the chappati is mistaken for a plate

Level I (Describes the picture but not associated with kitchen or cooking)
* Kind of drum played with hands.

Tl-> ? ” * ^ 4 -5 4  % (She is playing a * dum-dum)
 ̂-  qivJll % ( She is playing an instrument)
 ̂ ^  T #  t (She is looking at a plate)

Y - (She has a moon in her hand)

H” (She is joining her hands)
T0-> ? -  N. R.

 ̂-  WM" oY % (She is washing her hands)
 ̂ f̂ïïT % (She is putting * Mehndi on her hands)

♦ a red dye.

O. IIA Where she will put it (roti)?
A. 11 On the stove.
Level ni (Associated with stove or chakli )*
T3-> ?- i (on the * tava)

♦ a flat utensil to cook chappti/roti

 ̂ WT ( will put it on the stove)

 ̂ (on the * chakli)

♦ A small block on which the roti/chappati is rolled 

( Pointing to )

T2/T1 1- No responses
TO- (Points to any other place or indicate jabbing at the picture)
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0-12 -siR)4i WT «r><al %? What does a postman do?
A. Delivers letters 
Level III ( Actual job)

T3->- Bigï sfiznr % 
0̂1 %

Level II (Associated with letters but uses wrong verb)
T2-> ? - Q-qoi B (sells letters)

'i- % (sends letters)

Level I (i) describes picture with reference to postman.
(ii) or mistakes postman for policeman or paper boy or just a man.

Tl-> ? -  ^dl % (is giving books)

X- calculator ^ (* is using calculator)

* When child mistakes the letters in postman hand for a calculator
^ - q v i l d l  •qvimi B (he is cycling)
V - b41  ̂ \<âC1T % (looks after us)

paper dMdl^ (delivers news papers)

D .ia 441 %? What is boy doing?
A. Fetching kit^climbing tree to fetch kite)
Level III (Associates the boy’s desire for kite )
T3-> ? -  q ^ r ; d d i < w l (fetching kite)

( wants kite)
 ̂-  Q'f 4 {  ïïd'̂ ïï % BiTir (climbing tree to get kite )

V - chH<

K- 4 g % (and points to kite)

Level II ( Associated with climbing tree, but does not indicate boy’s desire fcM" the kite)
T2-> ? -  vJjM 161 4 X. 4 6  i6l S (is climbing tree)

( is climbing tree for mango/guava/flower)

Level I ( Associates boy with the tree, but does not name ’climbing’ or the boy’s desire for the kite.
Tl-> ? - 4  ̂ ^  <61 S / Ĥ4Î1 % <61 % (boy is touching the tree)

 ̂ (115 <61 % ( is cutting the tree)
V  ^5 M4)5 T6T| ( is holding the tree)

TO- ? - N. R.

 ̂ Ï6T % ( is playing)
 ̂ t ( is standing)
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o. 14 What does the boy have in his school bag?

A. Yes if child answers even one object correctly.
A. No if no objects named or those named which are not associated with school
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CONSTUCTION OF NORMS

TABLE IIU 4

CONSTRUCTION OF NORMS - EXPRESSIVE VERBAL LABELS (COMPUTED AGE = 28^ MONTHS

ADVANTAGED CHILDREN):

Scores No. of 
children

%Frequency Cumulative
Frequency

0.00 1.00 3.70 3.70
1.00 0.00 0.00 3.70
2.00 2.00 7.41 11.11
3.00 0.00 0.00 11.11
4.00 2.00 7.41 18.51
5.00 1.00 3.70 22.22
6.00 1.00 3.70 25.92
7.00 1.00 3.70 29.63
8.00 0.00 0.00 29.63
9.00 0.00 0.00 29.63

10.00 1.00 3.70 33.33
11.00 3.00 11.11 44.44
12.00 2.00 7.41 51.85
13.00 0.00 0.00 51.85
14.00 1.00 3.70 55.55
15.00 2.00 7.41 62.96
16.00 3.00 11.11 74.07
17.00 0.00 0.00 74.07
18.00 2.00 7.41 81.48
19.00 1.00 3.70 85.18
20.00 0.00 0.00 85.18
21.00 1.00 3.70 88.89
22.00 2.00 7.41 96.29
23.00 0.00 0.00 96.29
24.00 0.00 0.00 96.29
25.00 1.00 3.70 100.00
26.00 0.00 0.00 100.00
27.00 0.00 0.00 100.00
28.00 0.00 0.00 100.00
29.00 0.00 0.00 100.00
30.00 0.00 0.00 100.00

TOTAL ( 27.00 ) TOTAL (100.00)

19.5,22.5,25.5,28.5,31.5,34.5,37.5,40.5,43.5,46.5,49.5. 52.5,55.5,58.5 & 61.5 
for advantaged, slum and rural groups in each section of the test.

257



TABLE V .l

RAW SCORES ON IPPT : BEFORE AND AFTER INTERVENTION

Case

no.

Agel

mth

Age2

mth EVL1 EVL2 CVL1 CVL2

RAW SCORES 

CQ1 CQ2 EQ1 EQ2 RR1 RR2 DPI OP2

1. 44 51 3 27 10 14 9 30 10 33 13 13 12 10

2. 39 46 0 27 8 13 0 30 0 33 10 13 8 13

3. 60 67 24 27 13 14 13 30 17 33 12 13 12 13

4. 36 43 0 20 3 13 0 11 0 10 4 13 7 13

5. 42 49 16 27 15 12 24 29 30 33 10 12 12 11

6. 36 42 13 25 8 12 0 27 0 31 8 13 8 13

7. 58 64 30 30 14 15 26 31 29 33 9 12 8 12

8. 26 32 0 22 12 12 0 19 0 24 11 12 12 12

9. 47 53 19 26 15 12 24 28 23 30 13 13 12 12

10. 60 66 22 29 15 13 22 31 27 31 13 13 13 13

11. 36 42 9 24 6 13 0 29 0 31 10 10 8 9

12. 30 36 0 0 2 5 0 0 0 0 8 5 12 6

13. 57 63 17 27 9 13 7 26 5 30 12 12 10 12

14. 29 35 0 16 9 7 0 6 0 6 9 2 8 1

15. 42 47 0 18 10 10 5 8 9 15 11 13 11 13

KEY: EVL = Expression verbal labels CVL = Comprehension of verbal labels

CQ = Comprehension of Illustrated EQ = Expression on questions on situations

situations

RR = Recognition of recess OP = Orientation of piece

1 denotes the tests done before the start of the programme and 2 those done after a period of 5 to 7 

months.

258



TABLE V .2

CENTILE SCX)RES ON THE IPPT - BEFORE AND AFTER INIERVENTION:

Case no. Agel Age2

BVLl EVL2

CENTILE 

CVLl CVL2

SCORE

CQl CQ2 BQl EQ2 RR]. RR2 OPl OP2

1 . 44 51 20 90 >20 90 20 90 20 90 90 90 90 90
2 . 39 46 10 90 50 90 50 90 50 90 50 90 50 90
3 . 60 67 75 90 50 90 20 90 20 90 75 90 75 90
4 . 36 43 20 75 10 >75 50 >50 50 50 10 90 50 90
5. 42 49 75 >90 90 50 90 >90 90 >90 50 75 90 >75
6 . 36 42 75 >90 >2 0 75 <50 90 <50 >90 <50 >90 50 >90
7 . 58 64 >90 >90 90 >90 75 90 <90 >90 20 90 <20 90
8. 26 32 20 >90 90 90 75 >90 75 >90 90 >90 >90 >90
9. 47 53 >50 >90 90 50 90 >90 >50 90 90 90 90 90

10 . 60 66 50 90 90 50 50 >90 <75 75 90 90 90 90
11. 36 42 75 >90 20 >75 <50 >90 <50 >90 75 <75 50 50
12 . 30 36 20 >20 20 20 50 <50 50 <50 50 <20 90 <50
13 . 57 63 >2 0 90 >10 75 <20 75 10 75 75 75 <75 90
14. 29 35 <50 >90 >75 50 <75 75 <75 <75 <90 20 <75 <10
15. 42 47 20 >75 75 50 50 50 50 50 75 90 75 >90

KEY : EVL = Expression verbal labels CVL = Comprehension of verbal labels
CQ = Comprehension of illustrated EQ = Expression on questions on sitviations

situations
RR = Recognition of recess OP = Orientation of piece

1 marked the tests done before the start of the programme 

and 2 were done after a period of 6 to 7 months.
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SCORES AT EACH C E N TILE  RANK

TABLE 1V.3A

SCORES AT EACH CENTILE RANK - EXPRESSION VERBAL LABELS

ADVANTAGED GROUP

AGE Scores at each cent î le  rank (CENT - centile; SM - smoothed centile ) [

MTHS jlOCENT 10_SM |20 CENT20 SH 
1 1

[50 CENT50 SH 
1 1

[75 CEN 75 SM [90 CENT90 SM [ 
1 1 1

22.50 1 0.00 1 0.00 j 0.00 i 1.00 i 6.50 i 7.25 [11 .50 [13.50 [17.00 [17.75 i

25.50 1 0.00 1 0.67 1 2.00 1 2.17 1 8.00 1 8.83 [15 .50 [14.33 [18.50 [18.83 1

28.50 1 2.00 1 1.17 1 4.50 1 3.83 [12.00 [11.33 [16 .00 [16.83 [21.00 [21.50 1

31.50 1 1.50 1 2.83 1 5.00 1 6.17 [14.00 [15.50 [19 .00 [19.83 [25.00 [24.00 1

34.50 1 5.00 1 4.67 1 9.00 1 9.00 [20.50 [19.17 [24 50 [23.00 [26.00 [26.00 1

37.50 1 7.50 1 8.83 113.00 |13.17 [23.00 [22.17 [25 50 [25.33 [27.00 [26.67 1

40.50 114.00 |12.50 117.50 |16.83 [23.00 [23.00 [26 00 [25.67 [27.00 [27.00 1

43.50 116.00 |15.67 |20.00 119.33 [23.00 [23.33 [25. 50 [26.00 [27.00 [27.33 1

46.50 117.00 117.67 |20.50 |20.83 [24.00 [24.00 [26. 50 [26.33 [28.00 [27.67 1

49.50 |20.00 |19.00 |22.00 [21.83 [25.00 [25.00 [27. 00 [27.00 [28.00 [28.17 1

52.50 120.00 |20.67 |23.00 |23.00 [26.00 [25.67 [27. 50 [27.33 [28.50 [28.33 1

55.50 |22.00 |20.67 |24.00 |23.67 [26.00 [26.17 [27. 50 [27.67 [28.50 [28.50 1

58.50 120.00 120.33 |24.00 [24.00 [26.50 [26.33 [28. 00 [27.83 [28.50 [28.50 1

61.50 119.00 |19.50 |24.00 [24.00 [26.50 [26.50 [28. 00 [28.00 [28.50 [28.50 1
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TABLE 1V.3B

SCORES AT EACH CENTILE RANK - EXPRESSION VERBAL LABELS - LOWER GROUP

AGE Scores at each centile rank (CENT - centile; SM - smoothed cen tile ) |

MTHS. jlOCENT 10_SM 20 CENT20 SM 
1

|50 CENT50 SM 
1 1

|75 CEN 75 SM 190 CENT90 
1 1

SM i

22.50 1 0.00 1 0.00 0.00 0.00 i 0.00 i 0.00 1 7.20 1 7.35 i 13.00 jl3 . 10 1

25.50 1 0.00 1 0.00 0.00 0.00 1 0.00 1 0.73 1 7.50 1 7.50 113.20 |13. 73 1

28.50 1 0.00 1 0.00 0.00 0.00 1 2.20 1 2.07 1 7.80 1 9.17 |15.00 115. 40 1

31.50 1 0.00 1 0.00 0.00 0.00 1 4.00 1 4.47 |12.20 |12.83 118.00 |19. 17 1

34.50 1 0.00 1 0.00 0.00 0.00 1 7.20 1 8.07 |18.50 116.73 |24.50 |22. 50 1

37.50 1 0.00 1 0.00 0.00 0.33 113.00 |12.07 119.50 119.33 |25.00 |24. 63 1

40.50 i 0.00 1 0.00 1.00 1.00 116.00 115.33 |20.00 |20.50 124.40 |24. 80 1

43.50 1 0,00 1 0.17 2.00 3.33 117.00 117.67 |22.00 122.17 125.00 |25. 47 1

46.50 1 0.50 1 0.50 7.00 5.33 |20.00 119.67 |24.50 123.83 127.00 126. 50 1

49.50 1 1.00 1 1.83 7.00 8.33 |22.00 |21.33 |25.00 |25.17 127.50 |27. 33 1

52.50 1 4.00 1 3.33 11.00 10.50 |22.00 |22.00 |26.00 |25.83 127.50 |27. 67 1

55.50 1 5.00 1 7.67 13.50 14.17 |22.00 |23.00 |26.50 |26.50 |28.00 |28. 17 1

58.50 114.00 jll.OO 18.00 16.33 |25.00 |24.00 127.00 |26.83 |29.00 |28. 67 1

61.50 114.00 114.00 17.50 17.75 |25.00 |25.00 |27.00 127.00 129.00 129. 00 1
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TABLE IV.3C

SCORES AT EACH CENTILE RANK - EXPRESSION VERBAL LABELS RURAL GROUP

AGE

MTHS.

Scores at each centile rank (CENT centile; SM - smoothed cen tile ) (

|10CENT 10 SM 20 CENT20 SM 
1

|50 CENT50 SM 
1 1

|75 CEN 
1____

75 SM 90 CENT90 SM ( 
1 1

22.50 1 0.00 1 0.00 0.00 0.00

1
1
1 0.00 
1

1
1
1 0.00 
1

1...........
1
1 0.00 
1

0.00 0.00 0.75 (

25.50 1 0.00 1 0.00 0.00 0.00
1
1 0.00 
1

1
1 0.00 
1

1
1 0.00 
1

0.00 1.50 2.90 (

28.50 1 0.00 1 0.00 0.00 0.00
1
1 0.00 
1

1
1 0.00 
1

1
1 0.00 
1

1.67 7.20 6.23 (

31.50 1 0.00 1 0.00 0.00 0.00
1
1 0.00 
1

1
1 1.07 
1

1
1 5.00 
1

4.50 10.00 10.67 j

34.50 1 0.00 1 0.00 0.00 0.00
1
1 3.20 
1

1
1 3.13 
1

1
1 8.50 
1

9.17 14.80 13.93 (

37.50 1 0.00 1 0.00 0.00 0.00
1
1 6.20 
1

1
1 5.80 
1

1
114.00 
1

12.67 17.00 17.60 (

40.50 1 0.00 1 0.00 0.00 0.00
1
1 8.00 
1

1
1 7.73 
1

1
|15.50
1

16.00 21.00 20.00 j

43.50 1 0.00 1 0.00 0.00 0.00
1
1 9.00 
1

1
1 9.67 
1

1
|18.50
1

17.40 22.00 22.00 j

46.50 1 0.00 1 0.00 0.00 0.67
1
112.00 
1

1
112.33 
1

1
118.20 
1

18.57 23.00 23.33 j

49.50 1 0.00 1 0.33 2.00 2.67
1
116.00 
1

1
|15.00
1

1
119.00 
1

18.90 25.00 24.00 j

52.50 1 1.00 1 3.00 6.00 7.33
1
117.00 
1

1
117.00 
1

1
119.50 
1

20.17 24.00 25.33 j

55.50 1 8.00 1 5.33 14.00 10.67
1
118.00 
1

1
118.33 
1

1
122.00 
1

22.00 27.00 26.00 i

58.50 1 7.00 1 6.33 12.00 12.50
1
|20.00
1

1
|19.83
1

1
(24.50
1

23.83 27.00 27.00 j

61.50 1 4.00 1 5.50 11.50 11.75
1
|21.50

1

1
|20.75

1

1
(25.00

1

24.75 27.00 27.00 i
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TABLE IV.3D

SCORES M  EACH CENTILE RANK- EXPRESSION VERBAL LABELS
TOTAL SAMPLE (n = 616)

AGE IScores at each centile rank (CENT - centile; SM- smoothed centile )

MTHS 10CENT 10_SM |20 CENT20 SM 
1 1

|50 CENT50 SM 
1 1

|75 CEN 75 SH |90 CENT90 SM 
1 1

22.50 1 0.00 0.00 j 0.00 i 0.00 i 0.00 j 0.00 I 7.00 6.90 i 13.00 jl3 .00

25.50 I 0.00 0.00 1 0.00 I 0.00 1 0.00 1 2.67 I 6.80 9.20 I 13.00 114.47

28.50 I 0.00 0.00 1 0.00 I 0.00 1 8.00 1 4.50 |13.80 11.87 117.40 I 17.47

31.50 1 0.00 0.00 1 0.00 I 0.00 I 5.50 I 7.50 |15.00 15.93 I22.00 |21.47

34.50 I 0.00 0.00 1 0.00 I 0.33 I 9.00 I 9.77 I19.00 19.00 |25.00 |24.33

37.50 I 0.00 0.00 j 1.00 I 2.67 |14.80 |14.27 |23.00 22.27 I26.00 126.27

40.50 I 0.00 0.00 1 7.00 I 5.60 119.00 I 18.27 |24.80 24.27 I27.80 |27.20

43.50 1 0.00 0.00 1 8.80 I 7.93 |21.00 |20.50 |25.00 25.20 I27.80 I27.87

46.50 1 0.00 1.67 I 8.00 |10.60 |21.50 |21.67 |25.80 25.67 |28.00 |28.20

49.50 1 5.00 3.50 115.00 |12.50 |22.50 122.17 |26.20 26.13 |28.80 |28.27

52.50 I 5.50 7.67 |14.50 |15.50 |22.50 |23.00 I26.40 26.53 |28.00 |28.43

55.50 |12.50 9.83 117.00 |15.83 |24.00 |23.50 |27.00 26.77 |28.50 |28.17

58.50 |11.50 12.17 I 16.00 I16.67 |24.00 |24.07 I26.90 27.03 I28.00 128.17

61.50 |12.50 12.00 I 17.00 |16.50 |24.20 |24.10 I27.20 27.05 |28.00 |28.00
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TABLE IV.4A

SCORES M  EACH CENTILE RANK 2  COMPREHENSION OF VERBAL LABELS

ADVANTAGED GROUP

AGE

MTHS.

Scores at each centile rank (CENT - centile; SM - smoothed cen tile ) [

jlOCENT 10SM |20 CENT20 SM 
1 1

|50 CENT50 SM 
1 1

[75 CEN 75 SM [90 CENT90 SM j 
1 1 - 1

22.50 1 1.00 I 1.25 j 3.00 j 3.10 j 4.50 j 5.75 I 8.00 1 9.25 [12.00 [12.10 I

25.50 1 1.50 I 2.00 1 3.20 1 4.13 I 7.00 I 7.17 [10.50 [10.10 [12.20 [12.33 I

28.50 I 3.50 1 3.67 1 6.20 1 5.90 jio .oo 1 9.40 [11.80 [11.77 [12.80 [13.07 I

31.50 I 6.00 I 5.83 1 8.30 I 8.33 |11.20 [11.13 [13.00 [12.87 [14.20 [13.93 I

34.50 I 8.00 1 7.67 |10.50 I 9.87 |12.20 |12.13 [13.80 [13.60 [14.80 [14.60 1

37.50 1 9.00 1 9.00 |10.80 |10.83 I 13.00 |12.80 [14.00 [14.07 [14.80 [14.87 1

40.50 I 10.00 1 9.83 |11.20 |11.33 I 13.20 |13.23 [14.40 [14.20 [15.00 [14.87 I

43.50 110.50 jlO.57 112.00 |11.80 |13.50 113.40 [14.20 [14.27 [14.80 [14.87 I

46.50 |11.20 |11.30 |12.20 I 12.33 |13.50 |13.60 [14.20 [14.27 [14.80 [14.87 I

49.50 112.20 |11.87 |12.80 112.67 |13.80 [13.83 [14.40 [14.37 [15.00 [14.93 I

52.50 |12.20 |12.40 113.00 I 13.00 114.20 [14.07 [14.50 [14.57 [15.00 [15.00 I

55.50 |12.80 |12.60 113.20 |13.23 I 14.20 [14.20 [14.80 [14.70 [15.00 [15.00 1

58.50 |12.80 1 8.53 113.50 I 8.90 |14.20 [14.20 [14.80 [14.80 [15.00 [15.00 I

61.50 1 6.40 I 6.75 I14.20 [14.20 [14.80 [14.80 [15.00 [15.00 I
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TABLE IV .48

SCORES AT EACH CENTILE RA.“rC ■ COMPREHENSION OF VERBAL LABELS - LOUER GROUP

AGE Scores at each centile rank (CENT - centile ; SM " smoothed cent le) 1
1

MTHS. IIOCEMT
1____

10_SM 20 CENT20 SM 
1

|50 CENT50 SM 
1 1

75 CEN 75 SM |90 CEN 90
1

SM 1 
1

22.50

1..........
1
1 0.00 
1

1 0.00 0.70 0.85

1
1
1 4.60 
1

5.05 6.40 6.80 I 7.80 7.

1
1

90 1 
1

25.50
1
1 0.00 
1

1 0.33 1.00 1.73
1
1 5.50 
1

5.43 7.20 7.53 1 8.00 9.
1

27 1 
1

28.50
I
1 1.00 
(

! 0 4̂ T ‘ 1 2.83
1
! 6.20 6.97 9.00 9.00 |12.00 10.

1
83 1 

1
31.50

1
1 0.30 
1

1 0.70 4.00 4.17
1
1 9.20 
1

8.53 10.80 10.50 112.50 12.
1

57 1 
1

34.50
I
1 0.80
1

I 1.70 5.00 5.67
1
|10.20
1

10.03 11.70 11.63 |13.20 13.
1

17 1 
1

37.50
1
1 4.00 
1

1 3.60 8.00 7.10
1
|10.70
1

10.70 12.40 12.37 113.80 13
1

60 1 
1

40.50
1
1 6.00 
1

1 5.93 8.30 8.63
1
|11.20
1

11.37 13.00 12.87 |13.80 13
1

87 1 
1

43.50
1
1 7.80 
1

1 7.67 9.60 9.30
1
|12.20
1

12.07 13.20 13.27 |14.00 14
1

00 1 
1

46.50
1
1 9.20
1

I 8.90 10.OU 10.27
1
|12.80
1

12.67 13.60 13.53 |14.20 14
1

13 1 
1

49.50
1
1 9.70 
1

1 9.57 11.20 10.80
1
|13.00
1

13.00 13.80 13.80 |14.20 14
1

.33 1 
1

52.50 j 9.80 
1

I 9.43 11.20 11.13
i
|13,20
1

13.13 14.00 13.93 |14.60 14
1

.43 1 
1

55.50
1
1 8.80 
1

I 9.33 11.00 11.13
1
113.20
1

13.30 14.00 14.03 |14.50 14
1

.60 1 
1

58.50
1
1 9.40
1

1 9.40 11.20 11.33
1
|13.50
1

13.40 14.10 14.10 |14.70 14
1

.67 1 
1

61.50
1
|10.00

i
1 9.70 
1

11.80 11.50
1
|13.50 13.50 14.20 14.15 |14.80 14

1

1
75 1 

1
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TABLE IV.4C

SCORES AT EACH CENTILE RANK - COMPREHENSION OF VERBAL LABELS - RURAL GROUP

AGE Scores at each centile rank (CENT - centile; SM - smoothed centile )

MTHS. 10CENT 10_SM |20 CENT20 SM 
1 1

|50 CENT50 SH 
1 1

|75 CEN 75 SM |90 CENT90 SM | 
1 1 1

22.50 0.00 0.00 i 0.00 i 0.50 j 2.50 i 3.50 I 5.00 I 6.75 j 9.00 i 9 .60 I

25.50 0.00 0.00 1 1.00 I 0.73 I 4.50 I 3.93 1 8.50 I 7.33 j 10.20 1 9 .73 I

28.50 0.00 0.33 1 1.20 I 1.73 I 4.80 1 5.43 I 8.50 1 8.50 jio .oo jio .07 j

31.50 1.00 0.80 1 3.00 I 2.47 I 7.00 I 6.60 I 8.50 1 9.00 I 10.00 j io .73 j

34.50 1.40 2.07 1 3.20 I 4.13 I 8.00 I 8.00 jio .oo 1 9.90 I 12.20 jl1 .67 I

37.50 3.80 3.07 I 6.20 I 5.63 1 9.00 I 9.07 |11.20 jll.OO jl2 .80 jl2 .73 j

40.50 4.00 4.27 I 7.50 I 7.23 |10.20 jio .oo |11.80 jl1 .67 j 13.20 jl3 .33 j

43.50 5.00 4.33 I 8.00 I 7.90 |10.80 |10.73 |12.00 jl2 .20 I 14.00 jl3 .80 I

46.50 4.00 4.33 I 8.20 I 8.13 |11.20 |11.17 |12.80 j 12.67 j 14.20 jl4 .07 j

49.50 4.00 4.67 I 8.20 I 8.13 |11.50 |11.50 113.20 jl3 .17 j 14.00 jl4 .07 I

52.50 6.00 6.33 I 8.00 I 8.73 |11.80 112.00 |13.50 j 13.40 ju .o o jl4 00 j

55.50 9.00 8.07 jio .oo I 9.60 I12.70 112.33 113.50 jl3 .50 114.00 jl4 00 j

58.50 9.20 9.07 |10.80 |10.53 I12.50 112.47 |13.50 j 13.50 j14.00 jl4 00 I

61.50 9.00 9.10 jl0.80 |10.80 I12.20 I12.35 |13.50 jl3 .50 jl4 .00 |14. 00 j
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TABLE IV.4D

SCORES ^  EACH CENTILE RANK- COMPREHENSION OF VERBAL LABELS

TOTAL SAMPLE (n  = 616)

AGE

MTHS

1 Scores at each centile rank (CENT - centile ; SM- smoothed cen tile ) j

jlOCENT 
1____

10SM 20 CENT20 SH 
1

50 CENT50 SM
i

|75 CEN 75 SM |90 CENT90 SM j 
1 1 1

22.50

1-------

1
1 0.00 
1

0.00 1.40 i 1.40 4.00

1
1
1 4.00 
1

I 6.70 6.60 jl1 .50 11.45 j

25.50
1
1 0.00 
1

0.00 1.40 1 1.93 4.00
1
1 5.13 
1

I 6.50 8.07 jl1 .40 11.63 j

28.50
1
1 0.00 
1

0.67 3.00 I 3.20 7.40
1
1 6.90 
1

jll.OO 9.67 jl2 .00 12.30 j

31.50
1
I 2.00 
1

1.40 5.20 I 4.80 9.30
1
1 9.03 
1

jl1 .50 11.67 jl3 .50 13.10 j

34.50
1
1 2.20 
1

3.40 6.20 I 6.47 10.40
1
|10.23
1

jl2 .50 12.47 jl3 .80 13.90 j

37.50 I 6.00 5.40 8.00 I 7.90 11.00
1
|11.13
1

j 13.40 13.13 j 14.40 14.23 j

40.50
i
1 8.00 
1

7.50 9.50 I 9.10 12.00
1
|11.87
1

jl3 .50 13.57 jl4 .50 14.47 j

43.50
1
1 8.50 
1

8.50 9.80 1 9.77 12.60
1
|12.47
1

jl3 .80 13.70 jl4 .50 14.50 j

46.50
1
1 9.00 
1

9.03 10.00 110.40 12.80
1
|12.90
1

jl3 .80 13.93 jl4 .50 14.60 j

49.50
1
1 9.60 
1

9.37 11.40 110.97 13.30
1
|13.17
1

j 14.20 14.13 jl4 .80 14.70 j

52.50
1
1 9.50 
1

9.70 11.50 |11.63 13.40
1
113.40 
1

jl4 .40 14.33 jl4 .80 14.80 j

55.50
1
I 10.00 
1

9.83 12.00 |11.67 13.50
1
113.43 
1

jl4 .40 14.33 jl4 .80 14.53 j

58.50
1
110.00 
1

10.00 11.50 |11.63 13.40
1
113.37 
1

jl4 .20 14.27 ju .o o 14.53 j

61.50
i
110.00 

I

10.00 11.40 jl1.45 13.20
1
113.30 

1

j 14.20 14.20 jl4 .80 14.40 j
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Table IV .5A

SCORES AT EACH CENTILE RANK - RECOGNITION OF RECESS - ADVANTAGED GROUP

AGE

mths.

1 Scores at each centile rank (CENT -centile ; SM - smoothed centile  [

10CENT 10_SM |20 CENT20 SM 
1 1

[50 CENT50 SM 
1 1

[75 CEN 75 SM [90 CENT90 SM j 
1 1 1

19.50 0.00 0.00 i 0.00 0.60 i 4.00 i 4.00 I 6.20 1 6.20 j 7.20 i 7.50 j

22.50 0.00 0.27 1 1.20 1.33 I 4.00 I 4.93 I 6.20 I 6.73 1 7.80 i 8-17 1

25.50 0.80 0.27 I 2.80 2.67 I 6.80 I 6.00 I 7.80 1 7.60 1 9.50 1 9.03 1

28.50 0.00 2.27 I 4.00 4.43 I 7.20 I 7.40 I 8.80 I 8.87 1 9.80 [10.50 I

31.50 6.00 4.10 I 6.50 5.93 I 8.20 1 8.20 [10.00 [10.10 [12.20 [11.50 1

34.50 6.30 6.50 I 7.30 7.47 I 9.20 I 9.53 [11.50 [11.23 [12.50 [12.40 I

37.50 7.20 7.50 I 8.60 8.57 [11.20 [10.63 [12.20 [12.03 [12.50 [12.60 I

40.50 9.00 8.47 I 9.80 9.47 [11.50 [11.57 [12.40 [12.37 [12.80 [12.70 I

43.50 9.20 9.13 jio .oo 9.90 [12.00 [11.90 [12.50 [12.47 [12.80 [12.83 I

46.50 9.20 9.20 I 9.90 9.97 [12.20 [12.13 [12.50 [12.50 [12.90 [12.87 I

49.50 9.20 9.47 110.00 10.37 [12.20 [12.20 [12.50 [12.50 [12.90 [12.90 I

52.50 10.00 10.07 |11.20 10.90 [12.20 [12.20 [12.50 [12.50 [12.90 [12.90 I

55.50 11.00 10.67 [11.50 11.40 [12.20 [12.20 [12.50 [12.60 [12.90 [12.93 I

58.50 11.00 ERR [11.50 11.67 [12.20 [12.30 [12.80 [12.70 [13.00 [12.97 I

61.50 - ERR [12.00 11.75 [12.50 [12.35 [12.80 [12.80 [13.00 [13.00 I
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Table IV.5B

SCORES AT EACH CENTILE RANK - RECOGNITION OF RECESS -  LOWER URBAN GROUP

AGE I Scores at each centile rank (CENT - centile; SM - smoothed centile )

MTHS. 10CENT 10_SM |20 CENT20 SM 
1 1

|50 CENT50 SM 
1 1

|75 CEN 75 SM |90 CENT90 SM [ 
1 1 1

22.50 I 0.00 0.00 j 0.00 j 0.40 j 3.20 j 4.60 j 7.80 8.40 jl0 .50 jl0 .15  j

25.50 1 0.00 0.00 j 0.80 j 0.87 j 6.00 j 5.47 j 9.00 8.77 j 9.80 j 10.43 j

28.50 1 0.00 0.83 j 1.80 j 2.70 j 7.20 j 7.40 j 9.50 9.57 jll.OO j 10.87 j

31.50 I 2.50 2.50 j 5.50 j 4.77 j 9.00 j 8.73 jl0 .20 10.40 jl1 .80 jl1 .67  j

34.50 1 5.00 4.77 j 7.00 j 7.23 jio .oo j 9.93 jl1 .50 11.23 jl2 .20 jl2 .17  j

37.50 I 6.80 6.60 j 9.20 j 8.47 jl0.80 jl0.53 jl2 .00 11.83 jl2 .50 jl2 .40  j

40.50 1 8.00 7.43 j 9.20 j 9.13 jlO.80 jl1.13 jl2.C0 11.93 jl2 .50 jl2 .50  j

43.50 I 7.50 7.77 j 9.00 j 9.13 jl1.80 jl1.60 jl1 .80 12.10 jl2 .50 jl2 .60  j

46.50 I 7.80 8.10 j 9.20 j 9.80 j 12.20 j 12.07 j 12.50 12.37 jl2 .80 jl2 .77  j

49.50 I 9.00 8.93 jl1.20 110.53 j 12.20 j 12.20 jl2 .80 12.70 j 13.00 j 12.93 j

52.50 jio .oo 9.73 jl1.20 jl1.13 j12.20 j 12.20 jl2 .80 12.80 jl3 .00 j 13.00 j

55.50 j10.20 10.07 jll.OO jl1 .07 jl2.20 jl2.20 jl2 .80 12.80 jl3 .00 j 13.00 j

58.50 jio .oo 10.07 jll.OO jl1 .07 j12.20 jl2.20 jl2 .80 12.80 j 13.00 j 13.00 j

61.50 jio .oo 10.00 jl1.20 jll.1 0 jl2.20 jl2.20 jl2 .80 12.80 j13.00 j 13.00 j
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Table IV.5C

SCORES AT EACH CENTILE RANK - RECOGNITION OF RECESS -  RURAL GROUP

AGE 1 Scores at each centile rank (CENT - centile; SM smoothed cen tile ) |

mths. 10CENT 10_SM 20 CENT20 SM 
1

50 CENT50 SM 
1

|75 CEN 75 SM |90 CENT90 SM j 
1 1 - 1

22.50 1 0.00 0.00 0.50 i 1.00 2.80

1
1
1 4.90 
1

I 7.20 8.20 i 9.20 10.20 [

25.50 I 0.00 0.33 1.50 1 1.33 7.00
1
1 5.67 
1

1 9.20 8.63 |11.20 10.40 i

28.50 I 1.00 1.27 2.00 I 2.77 7.20
1
1 7.67 
1

I 9.50 9.57 |10.80 11.07 j

31.50 I 2.80 2.10 4.80 1 3.60 8.80
1
1 8.07 
1

jio .oo 9.77 |11.20 11.07 j

34.50 1 2.50 2.60 4.00 1 4.93 8.20
1
1 8.67 
1

I 9.80 10.10 |11.20 11.47 j

37.50 I 2.50 2.93 6.00 I 6.27 9.00
1
1 9.00 
1

|10.50 10.60 |12.00 11.80 j

40.50 I 3.80 4.27 8.80 1 7.93 9.80
1
1 9.87
I

|11.50 11.27 I 12.20 12.23 (

43.50 I 6.50 5.77 9.00 I 8.93 10.80
1
|10.60
1

|11.80 11.83 112.50 12.50 (

46.50 I 7.00 6.50 9.00 I 9.33 11.20
1
|11.27
1

|12.20 12.17 (12.80 12.70 (

49.50 I 6.00 7.00 10.00 I 9.60 11.80
1
|11.53
1

|12.50 12.30 (12.80 12.80 (

52.50 I 8.00 7.67 9.80 jlO.10 11.60
1
J11.73
1

I 12.20 12.40 (12.80 12.80 j

55.50 I 9.00 8.73 10.50 |10.27 11.80
1
|11.80
1

|12.50 12.40 (12.80 12.80 j

58.50 1 9.20 9.23 10.50 I10.67 12.00
1
|12.00
1

|12.50 12.50 (12.80 12.80 j

61.50 1 9.50 9.35 11.00 |10.75 12.20
1
|12.10

1

|12.50 12.50 (12.80 12.80 (
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TABLE IV.5D

SCORES ^  EACH CENTILE RANK- RECOGNITION OF RECESS
TOTAL SAMPLE (n  = 525)

AGE IScores at each centile rank (CENT - centile; SM- smoothed centile )

MTHS jlOCENT 10_SM (20 CENT20 SM 
1 1

(50 CENT50 SM 
1 1

(75 CEN 75 SM (90 CENT90 SM 
1 1

22.50 I 0.00 0.00 i 1.20 j 1.60 j 4.20 j 5.50 j 7.00 8.00 i 9.80 (10.30

25.50 I 0.00 0.00 I 2.00 j 2.00 j 6.80 j 6.17 j 9.00 8.47 (10.80 [10.47

28.50 I 0.00 1.40 I 2.80 j 3.60 j 7.50 j 7.60 j 9.40 9.47 (10.80 [11.13

31.50 I 4.20 2.67 I 6.00 ( 5.10 j 8.50 j 8.47 (10.00 10.13 (11.80 (11.67

34.50 I 3.80 4.73 I 6.50 j 6.83 j 9.40 j 9.43 (11.00 10.83 (12.40 (12.23

37.50 1 6.20 5.73 I 8.00 j 7.77 (10.40 (10.20 (11.50 11.57 (12.50 (12.57

40.50 I 7.20 7.13 I 8.80 j 8.73 (10.80 (10.80 (12.20 12.07 (12.80 (12.70

43.50 I 8.00 7.80 I 9.40 j 9.23 (11.20 (11.17 (12.50 12.40 (12.80 (12.80

46.50 I 8.20 8.40 I 9.50 j 9.80 [11.50 (11.63 (12.50 12.50 (12.80 (12.80

49.50 1 9.00 8.90 (10.50 (10.33 (12.20 (11.97 (12.50 12.53 (12.80 (12.80

52.50 I 9.50 9.50 [11.00 [10.90 (12.20 (12.20 [12.60 12.53 [12.80 (12.80

55.50 jio .oo 9.83 (11.20 (11.07 (12.20 (12.20 [12.50 12.57 (12.80 (12.80

58.50 (10.00 10.00 (11.00 [11.20 (12.20 [12.20 (12.60 12.53 (12.80 (12.80

61.50 110.00 10.00 [11.40 [11.20 (12.20 (12.20 (12.50 12.55 [12.80 (12.80
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Table IV .6A

SCORES AT EACH CENTILE RANK - ORIENTATION OF THE PIECE
ADVANTAGED GROUP

AGE J Scores et each ce n tile  rank (CENT - c e n tile ; SM smoothed c e n tile )  |

MTHS. 10CENT 10SM 20 CENT20 SM 
1

50 CENT50 SM 
1

|75 CEN 75 SM |90 CENT90 SM j 
1 . 1 1

19.50 I 0.00 0.00 0.00 i 1.60 4.20
1
1 4.00 
1

I 5.80 5.40 j 8.00 I 8.40 I

22.50 I 0.00 0.33 3.20 I 1.90 3.80
1
1 4.83 
1

1 5.00 6.20 j 8.80 j 8-77 j

25.50 1 1.00 0.33 2.50 I 2.50 6.50
1
1 5.10 
1

1 7.80 7.10 j 9.50 I 9.43 j

28.50 I 0.00 0.93 1.80 I 2.83 5.00
1
1 6.43 
1

1 8.50 8.77 jio.oo jl0 .23  j

31.50 I 1.80 2.20 4.20 I 4.07 7.80
1
1 7.00 
1

|10.00 9.63 jl1 .20 jl0 .90  i

34.50 I 4.80 4.20 6.20 I 5.80 8.20
1
1 8.60 
1

I 10.40 10.47 jl1 .50 jl1 .5 7  j

37.50 I 6.00 5.87 7.00 I 7.23 9.80
1
1 9.40 
1

jll.OO 10.97 jl2 .00 jl2 .00  I

40.50 I 6.80 7.00 8.50 I 8.23 10.20
1
|10.17
1

jl1 .50 11.43 jl2 .50 j 12.33 I

43.50 I 8.20 7.73 9.20 I 8.83 10.50
1
110.40 
1

jl1 .80 11.77 jl2 .50 jl2 .5 7  I

46.50 1 8.20 8.13 8.80 1 8.93 10.50
1
110.67 
1

jl2 .00 12.00 j 12.70 jl2 .63  j

49.50 1 8.00 8.13 8.80 I 9.13 11.00
1
|11.10
1

i 12.20 12.23 j 12.70 jl2 .73  j

52.50 I 8.20 8.47 9.80 I 9.67 11.80
1
|11.53
1

jl2 .50 12.40 |12.80 jl2 .7 7  j

55.50 I 9.20 9.07 10.40 I 10.33 11.80
1
|11.87
1

jl2 .50 12.50 jl2 .80 jl2 .80  I

58.50 I 9.80 ERR 10.80 I ERR 12.00
1
|12.00
1

jl2 .50 12.50 jl2 .80 jl2 .80  I

61.50 ERR I ERR 12.20
1
|12.10

1

jl2 .50 12.50 jl2 .80 j 12.80 I
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Table IV.6B

SCORES AT EACH CENTILE RANK - ORIENTATION OF THE PIECE
LOUER URBAN GROUP

AGE 1Scores at each c e n tile  rank (CENT - ce n tile ; SM smoothed c e n tile )  j

mths. 10CENT 10SM 20 CENT20 SH 
1

50 CENT50 SH 
1

|75 CEN 75 SM |90 CENT90 SM j 
1 1 1

22.50 I 0.00 0.00 0.00 i 0.50 5.50

1
1
1 5.50 
1

I 8.00 8.10 j 9.50 9.20 j

25.50 1 0.00 0.00 1.00 1 1.27 5.50
1
1 5.60 
1

1 8.20 8.33 j 8.90 9.53 j

28.50 I 0.00 1.00 2.80 I 3.03 5.80
1
1 6.17 
1

I 8.80 8.83 j 10.20 10.03 j

31.50 I 3.00 2.83 5.30 1 4.77 7.20
1
1 7.33 
1

1 9.50 9.50 jll.OO 10.67 j

34.50 1 5.50 4.90 6.20 I 6.17 9.00
1
1 8.57 
1

|10.20 10.03 jl0 .80 11.00 j

37.50 1 6.20 5.97 7.00 1 6.73 9.50
1
1 9.43 |10.40 10.37 jl1 .20 11.17 j

40.50 1 6.20 6.27 7.00 I 7.07 9.80
1
1 9.73 
1

|10.50 10.63 jl1 .50 11.50 j

43.50 I 6.40 6.53 7.20 I 7.47 9.90
1
1 9.97 
1

jll.OO 10.97 jl1 .80 11.93 j

46.50 1 7.00 7.20 8.20 I 8.07 10.20
1
|10.23
1

jl1 .40 11.40 jl2 .50 12.27 j

49.50 I 8.20 8.00 8.80 1 8.83 10.60
1
|10.60
1

jl1 .80 11.67 jl2 .50 12.50 I

52.50 1 8.80 8.80 9.50 1 9.43 11.00
1
110.93 
1

jl1 .80 11.80 jl2 .50 12.50 j

55.50 I 9.40 9.23 10.00 I 9.90 11.20
1
|11.27
1

jl1 .80 12.03 jl2 .50 12.60 j

58.50 1 9.50 9.63 10.20 |10.23 11.60
1
|11.53
1

jl2 .50 12.27 jl2 .80 12.70 j

61.50 jio .oo 9.75 10.50 I 10.35 11.80
1
111.70

1

jl2 .50 12.50 jl2 .80 12.80 j
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Table IV.6C

SCORES AT EACH CENTILE RANK - ORIENTATION OF THE PIECE
RURAL GROUP

AGE Scores at each cen tile  rank (CENT - c e n tile ; SM smoothed c e n tile )  (

MTHS" 10CENT 10_SM 120 CENT20 SH 
1

50 CENT50 SH 
1

(75 CEN 75 SH (90 CENT90 SH j 
1 1 1

22.50 0.00 0.40 I 1.40 i 1.80 3.50

1
1
1 4.25 
1

j 6.40 7.10 j 8.50 i 9.50 i

25.50 0.80 0.73 1 2.20 I 2.07 5.00
1
1 4.97 
1

j 7.80 7.73 [10.50 (10.07 j

28.50 1.40 1.47 I 2.60 I 2.77 6.40
1
1 6.00 
1

j 9.00 8.60 (11.20 [10.70 j

31.50 2.20 2.20 I 3.50 1 3.43 6.60
1
1 6.73 
1

j 9.00 8.83 (10.40 [10.93 j

34.50 3.00 3.07 I 4.20 I 4.23 7.20
1
1 7.10 
1

j 8.50 9.00 (11.20 (10.87 j

37.50 4.00 3.83 I 5.00 I 5.00 7.50
1
1 7.73 
1

( 9.50 9.40 (11.00 (11.13 (

40.50 4.50 4.83 1 5.80 I 6.20 8.50
1
1 8.60 
1

(10.20 10.23 (11.20 (11.33 (

43.50 6.00 5.50 1 7.80 I 7.20 9.80
1
1 9.50
i

(11.00 10.90 (11.80 (11.73 j

46.50 6.00 6.60 I 8.00 1 8.27 10.20
1
110.33 
1

[11.50 11.43 (12.20 (12.17 j

49.50 7.80 7.10 I 9.00 1 8.50 11.00
1
|10.57
1

(11.80 11.70 (12.50 (12.40 j

52.50 7.50 ERR I 8.50 1 8.67 10.50
1
(10.50
1

(11.80 11.87 [12.50 (12.50 (

55.50 ERR I 8.50 I 8.60 10.00
1
(10.57
1

[12.00 11.93 (12.50 (12.50 j

58.50 6.50 ERR I 8.80 I 8.70 11.20
1
(10.80
1

(12.00 12.00 (12.50 [12.50 (

61.50 6.00 6.25 I 8.80 1 8.80 11.20
1
(11.20

(

(12.00 12.00 (12.50 (12.50 j
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TABLE IV .60

SCORES #J EACH CENTILE RANK- ORIENTATION OF THE PIECE
TOTAL SAMPLE (n  = 525)

AGE 1 Scores at each centîle rank (CENT - centile; SM- smoothed cen tîle ) |

HTHS jlOCENT 
1____

1D_SM 20 CENT20 SM 
1

50 CENT50 SM 
1

|75 CEN 75 SM |90 CENT90 SH| 
1 1 1

22.50

1
1
1 0.00  
1

0.20 1.20 i 1.85 4.20

1
1
1 4.50  
1

1 6.50 7.50 i 9.20 9.5oj

25.50
1
1 0.40  
1

0.47 2.50 1 2.17 4.80
1
1 4.93 
1

1 8.50 7.93 1 9.80 9.83 j

28.50
1
1 1.00 
1

1.63 2.80 1 3.37 5.80
1
1 6.03 
1

1 8.80 9.10 110.50 10.57j

31.50
1
1 3.50
1

2.83 4.80 1 4.37 7.50
1
1 7.03 
1

jio .oo 9.67 |11.40 10. 97}

34.50
1
1 4.00  
1

4.33 5.50 1 5.60 7.80
1
1 8.10 
1

|10.20 10.23 jll.O O 11.3oj

37.50
1
1 5.50  
1

5.10 6.50 1 6.33 9.00
1
1 8.77  
1

|10.50 10.50 jl1 .5 0 11. 43}

40.50
1
1 5.80  
1

6.03 7.00 1 7.23 9.50
1
1 9.57  
1

|10.80 10.77 jl1 .8 0 11. 60}

43.50
1
1 6.80  
1

6.60 8.20 1 7.90 10.20
1
|10.07
1

jll.O O 11.10 jl1 .5 0 11. 93}

46.50
1
1 7.20  
1

7.33 8.50 1 8.57 10.50
1
|10.50
1

|11.50 11.50 jl2 .5 0 12. 17}

49.50
1
1 8.00  
1

7.80 9.00 1 8.97 10.80
1
|10.83
1

|12.00 11.90 jl2 .5 0 12. 53}

52.50
1
1 8.20  
1

8.23 9.40 1 9.30 11.20
1
|11.07
1

|12.20 12.13 jl2 .6 0 12. 63}

55.50
1
1 8.50  
1

8.43 9.50 1 9.57 11.20
1
|11.30
1

|12.20 12.30 jl2 .8 0 12. 73}

58.50
1
1 8.60  
1

8.37 9.80 1 9.77 11.50
1
|11.40
1

|12.50 12.40 jl2 .8 0 12. 80}

61.50
1
1 8.00  

1

8.30 10.00 1 9.90 11.50
1
|11.50

1

|12.50 12.50 jl2 .8 0 12. 80}
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TABLE IV.7A

SCORES AT EACH CENTILE RANK-

COMPREHENSIOM OF ILLUSTRATED SITUATIONS - ADVANTAGED GRP.

Age £ 
mth

•cores at each centile rank (CENT - centile ; SM - smoothed cen tile) (

jlOCENT
1____

10 SM |20 CENT20 SM 
1 1

|50 CENT50 SM 
1 1

(75 CEN 75 SM (90 CENT90 SM j

19.50
1

0.00
1

0.00
1
1 0.00 
1

0.00
1
1 0.00 
1

1
1 0.00 
1

( 0.00 j 1.50 I 0.00
1 1 

6.75 (

22.50
1
1 0.00 
1

0.00
1
1 0.00 
1

0.00
1
1 0.00 
1

1
1 3.00 
1

( 3.00 j 8.50 [13.50 (14.75 [

25.50
1
1 0.00
1

0.00
1
1 0.00 
1

1.00
1
1 6.00 
1

1
1 5.50 
1

(14.00 (10.67 (16.00 [15.83 1

28.50
1
1 0.00
1

1.17
1
1 3.00 
1

2.67
1
|10.50
1

1
110.33 
1

(15.00 (17.33 (18.00 (19.67 1

31.50
1
1 3.50 
1

2.67
1
1 5.00 
1

6.67
1
|14.50
1

1
|15.83
1

(23.00 (21.33 [25.00 (24.00 j

34.50
1
1 4.50 
1

4.33
1
112.00 
1

11.33
1
|22.50
1

1
|20.33
1

(26.00 (25.67 (29.00 (28.33 1

37.50
1
1 5.00 
1

8.17
1
117.00 
1

16.83
1
|24.00
1

1
|24.33
1

(28.00 [27.67 (31.00 (30.33 1

40.50
1
115.00
1

11.33
1
|21.50
1

20.50
1
126.50
I

1
|25.83
1

(29.00 [28.83 [31.00 (31.33 1

43.50
1
114.00 
1

15.33
1
|23.00
1

22.50
1
127.00 
1

1
|27.00
1

(29.50 [29.33 (32.00 (31.50 j

46.50
1
117.00 
1

17.67
1
|23.00
1

23.33
1
127.50 
1

1
127.67 
1

(29.50 (30.00 (31.50 (31.83 1

49.50
1
122.00 
1

20.50
1
124.00 
1

23.67
1
|28.50
1

1
128.33 
1

(31.00 [30.67 (32.00 (32.00 j

52.50
1
122.50 
1

22.50
1
|24.00
1

24.67
1
|29.00
1

1
129.17
1

[31.50 [31.50 (32.50 (32.33 j

55.50
1
|23.00
1

23.17
1
|26.00
1

26.00
1
|30.00
1

1
(30.00
1

(32.00 (31.83 (32.50 [32.67 j

58.50
1
124.00 
1

25.17
1
128.00 
1

27.83
1
|31.00
1

1
(30.83
1

(32.00 (32.17 (33.00 [32.83 1

61.50
1
128.50 26.25

1
|29.50 28.75

1
|31.50

1
(31.25 [32.50 (32.25 (33.00 (33.00 j
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TABLE IV.7B 

SCORES M  EACH CENTILE RANK - 

COMPREHENSION OF ILLUSTRATED SITUATIONS - LOWER URBAN GROUP

AGE Scores at each centile rank (CENT - Centile; SM smoothed centile ) |

HTHS. jlOCENT 10 SM 20 CENT20 SM 
1

50 CENT50 SM 
1

|75 CEN 75 SM |90 CENT90 SM j 
1 1 1

22.50 I 0.00 0.00 0.00 j 0.00 0.00

1
1
1 0.00 
1

I 1.00 1.75 j 3.00 5.00 I

25.50 I 0.00 0.00 0.00 I 0.00 0.00
I
1 0.00 
1

I 2.50 2.17 I 7.00 6.00 I

28.50 1 0.00 0.00 0.00 I 0.00 0.00
1
1 0.17 
1

I 3.00 4.00 I 8.00 11.67 I

31.50 I 0.00 0.00 0.00 1 0.00 0.50
1
1 1.17 
1

I 6.50 8.83 |20.00 17.50 I

34.50 I 0.00 0.00 0.00 1 0.00 3.00
1
1 3.17 
1

I 17.00 15.17 |24.50 23.50 I

37.50 I 0.00 0.00 0.00 1 0.00 6.00
1
1 7.00 
1

|22.00 20.50 |26.00 25.33 1

40.50 1 0.00 0.00 0.00 1 0.00 12.00
1
|10.83
1

|22.50 22.50 |25.50 25.83 I

43.50 1 0.00 0.00 0.00 1 1.00 14.50
1
115.33 
1

|23.00 23.83 |26.00 26.83 1

46.50 I 0.00 0.50 3.00 1 3.67 19.50
1
119.00 
1

126.00 25.33 |29.00 29.00 I

49.50 1 1.50 1.50 8.00 1 7.33 23.00
1
|22.17
1

|27.00 27.00 |32.00 31.00 I

52.50 I 3.00 3.50 11.00 |11.33 24.00
1
|23.83
1

128.00 27.67 |32.00 32.00 1

55.50 I 6.00 7.50 15.00 I 14.67 24.50
1
|24.83
1

128.00 28.17 |32.00 31.83 I

58.50 |13.50 11.17 18.00 117.00 26.00
1
|25.83
1

|28.50 28.50 |31.50 31.83 I

61.50 I 14.00 13.75 18.00 I 18.00 27.00
1
|26.50

1

|29.00 28.75 |32.00 31.75 I
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TABLE IV.7C

SCORES ^  EACH CENTILE RANK -  COMPREHENSION OF ILLUSTRATED SITUATIONS

RURAL GRP.

AGE 1 Scores at each centi le  rank (CENT - centi le; SM - smoothed centi le ) |

HTHS. |10CENT 10 SM |20 CENT20 SM 
1 1

|50 CENT50 SM 
1 1

|75 CEN 75 SM |90 CENT90 SM j 
1 1 1

22.50 1 0.00 0.00

1
1
1 0.00 
1

j 0.00 i 0.00 0.00 I 0.00 0.00 i 0.00

1 1 
1 1 
( 0.50 ( 
1 1

25.50 1 0.00 0.00
1
1 0.00 
1

1 0.00 1 0.00 0.00 1 0.00 0.00 I 1.00
1 1 
1 1 17 1 
1 1

28.50 1 0.00 0.00
1
1 0.00 
1

1 0.00 1 0.00 0.00 1 0.00 1.00 I 2.50
1 1 
1 4.17 ( 
1 1

31.50 1 0.00 0.00
1
1 0.00 
1

1 0.00 1 0.00 0.00 I 3.00 2.33 I 9.00
1 1 
( 9.00 ( 
1 1

34.50 1 0.00 0.00
1
1 0.00 
1

1 0.00 1 0.00 1.00 1 4.00 6.33 |15.50
1 1 
(14.50 ( 
1 1

37.50 1 0.00 0.00
1
1 0.00 
1

1 0.00 1 3.00 2.33 |12.00 10.00 I 19.00
1 1 
(18.17 ( 
1 1

40.50 1 0.00 0.00
1
1 0.00 
1

1 0.00 1 4.00 4.33 |14.00 14.33 |20.00
1 1 
(20.83 ( 
1 1

43.50 1 0.00 0.00
1
1 0.00 
1

1 0.00 1 6.00 6.00 I 17.00 17.33 |23.50
1 1 
(22.83 ( 
1 1

46.50 1 0.00 0.00
1
1 0.00 
1

1 0.00 I 8.00 10.17 |21.00 20.33 (25.00
1 1 
(24.50 ( 
1 1

49.50 1 0.00 0.00
1
1 0.00 
1

1 0.67 116.50 13.17 |23.00 22.00 (25.00
1 1 
(25.33 ( 
1 1

52.50 1 0.00 1.33
1
1 2.00 
1

1 2.67 115.00 15.83 |22.00 23.33 (26.00
1 1 
(26.00 ( 
1 1

55.50 j 4.00 2.50
1
1 6.00 
1

I 6.33 I 16.00 16.67 |25.00 24.50 (27.00
1 1 
(27.33 ( 
1 1

58.50 1 3.50 3.50
1
jll.OO
1

I 9.00 |19.00 18.83 |26.50 26.17 [29.00
1 1 
(28.33 ( 
1 1

61.50 1 3.00 3.25
1
jio.oo

1

|10.50 |21.50 20.25 |27.00 26.75 [29.00
1 1 
(29.00 (

1 1
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TABLE IV.7D

SCORES M  EACH CENTILE RANK- COMPREHENSION OF ILLUSTRATED SITUATIONS

TOTAL SAMPLE (n  = 616)

AGE 1 Scores at each centile rank (CENT - centile; SM- smoothed cen tile ) |

HTHS jlOCENT 10_SM 20 CENT20 SM 
1

50 CENT50 SM 
1

|75 CEN 75 SM |90 CENT90 SM j 
1 1 1

22.50 I 0.00 0.00 0.00 j 0.00 0.00

1
1
1 0.00 
1

j 0.00 3.50 j 0.00 7.25 (

25.50 I 0.00 0.00 0.00 j 0.00 0.00
1
1 0.00 
1

1 7.00 5.17 j 14.50 10.00 j

28.50 I 0.00 0.00 0.00 j 0.00 0.00
1
1 1.33 
1

I 8.50 10.00 jl5 .50 18.00 (

31.50 1 0.00 0.00 0.00 j 0.00 4.00
1
1 3.67 
1

jl4 .50 15.00 (24.00 22.00 (

34.50 1 0.00 0.00 0.00 j 0.00 7.00
1
1 9.00 
1

|22.00 20.23 (26.50 26.33 (

37.50 1 0.00 0.00 0.00 j 0.00 16.00
1
|13.73
1

|24.20 24.07 (28.50 28.00 j

40.50 1 0.00 0.00 0.00 I 1.00 18.20
1
|18.73
1

I26.00 25.90 (29.00 29.33 (

43.50 I 0.00 0.00 3.00 j 2.00 22.00
1
|20.90
1

|27.50 27.00 (30.50 29.83 (

46.50 I 0.00 0.83 3.00 j 5.67 22.50
1
|23.00
1

|27.50 28.00 (30.00 30.83 (

49.50 1 2.50 1.83 11.00 i 9.00 24.50
1
|23.83
1

|29.00 28.57 (32.00 31.33 (

52.50 I 3.00 5.50 13.00 j 13.33 24.50
1
|25.17
1

|29.20 29.73 (32.00 32.17 (

55.50 jll.OO 8.00 16.00 j 14.67 26.50
1
125.67 
1

|31.00 30.07 (32.50 32.17 (

58.50 110.00 10.00 15.00 jl5.83 26.00
1
|26.17
1

|30.00 30.33 (32.00 32.17 (

61.50 j 9.00 9.50 16.50 jl5.75 26.00
1
126.00 

1

(30.00 30.00 (32.00 32.00 j
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TABLE IV.8A

SCORES AT EACH CENTILE RANK - EXPRESSION ON QUESTIONS -  ADVANTAGED GROUP

AGE I Score a t each centi le  rank (CENT - centi le ; SM - smoothed centi le )

HTHS. 10CENT 10_SM |20 CENT20 SM 
1 1

|50 CENT50 SM 
1 1

|75 CEN 75 SM |90 CENT90 SM j 
1 1 1

22.50 0.00 0.00 i 0.00 i 0.00 j 0.00 i 3.00 I 6.00 11.00 j 19.00 i 19.25 i

25.50 0.00 0.00 1 0.00 I 0.67 1 6.00 I 7.00 116.00 13.67 jl9 .50 |20.50 I

28.50 0.00 0.67 1 2.00 I 3.33 |15.00 I 13.00 I 19.00 20.67 |23.00 |24.33 I

31.50 2.00 3.33 I 8.00 I 8.67 I18.00 I 19.67 |27.00 25.33 |30.50 I28.50 1

34.50 8.00 6.33 I 16.00 114.33 I26.00 |24.00 |30.00 29.67 |32.00 |31.83 I

37.50 9.00 12.00 119.00 |20.00 |28.00 128.00 |32.00 31.50 |33.00 |32.67 1

40.50 19.00 16.67 |25.00 |23.33 |30.00 I29.67 |32.50 32.50 |33.00 |33.33 I

43.50 22.00 21.33 I26.00 |25.67 |31.00 |30.67 |33.00 32.67 |34.00 (33.33 I

46.50 23.00 23.17 I26.00 |27.00 |31.00 |31.17 |32.50 32.83 |33.00 |33.67 I

49.50 24.50 24.17 |29.00 |28.00 |31.50 |31.50 |33.00 32.83 |34.00 133.67 1

52.50 25.00 25.83 |29.00 |29.17 |32.00 131.83 |33.00 33.00 |34.00 |34.17 I

55.50 28.00 27.00 |29.50 |29.67 |32.00 |32.17 |33.00 33.00 |34.50 134.33 I

58.50 28.00 28.83 |30.50 |30.67 |32.50 |32.33 |33.00 33.00 |34.50 134.67 I

61.50 30.50 29.25 |32.00 |31.25 |32.50 |32.50 |33.00 33.00 |35.00 (34.75 1
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TABLE IV.8B

SCORES A l EACH CENTILE RANK - EXPRESSION ON QUESTIONS
LOUER URBAN GROUP

AGE I Score at each centi le  rank (CENT - centi le ; SM - smoothed centi le )

MTHS. 10CENT 10SM |20 CENT20 SM 
1 1

|50 CENT50 SM 
1 1

|75 CEN 75 SM |90 CENT90 SM | 
1 1 1

22.50 0.00 0.00 i 0.00 j 0.00 j 0.00 i 0.00 I 1.00 2.50 i 5.50 i 6.75 j

25.50 0.00 0.00 1 0.00 1 0.00 1 0.00 I 0.00 I 4.00 3.33 1 8.00 I 8.17 I

28.50 0.00 0.00 1 0.00 I 0.00 1 0.00 I 0.17 I 5.00 5.50 jll.OO j 14.33 j

31.50 0.00 0.00 1 0.00 I 0.00 1 0.50 I 1.33 I 7.50 11.17 |24.00 I2 I .67  j

34.50 0.00 0.00 1 0.00 I 0.00 1 3.50 I 4.00 |21.00 18.17 |30.00 |28.00 I

37.50 0.00 0.00 1 0.00 I 0.00 I 8.00 I 8.17 |26.00 24.50 |30.00 (30.00  I

40.50 0.00 0.00 1 0.00 I 0.00 I 13.00 113.67 |2Ô.50 26.50 |30.00 (30.00  (

43.50 0.00 0.00 1 0.00 1 1.00 |20.00 118.67 |27.00 27.50 |30.00 (30.67  (

46.50 0.00 0.67 1 3.00 1 4.00 |23.00 |23.00 |29.00 28.67 |32.00 (31.33  (

49.50 2.00 1.50 1 9.00 I 8.83 |26.00 |25.67 |30.00 30.00 |32.00 (32.33  (

52.50 2.50 5.50 114.50 114.00 I28.00 127.67 |31.00 31.00 |33.00 (32.67  (

55.50 12.00 9.83 I 18.50 119.00 |29.00 |29.00 |32.00 31.67 |33.00 (33.00  (

58.50 15.00 14.00 |24.00 |22.17 |30.00 |29.67 |32.00 32.00 I3 3 .O O (33.00  (

61.50 15.00 15.00 |24.00 |24.00 |30.00 |30.00 |32.00 32.00 |33.00 ( 3 3 . 0 0  (
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TABLE IV.8C

SCORES ^  EACH CENTILE RANK - EXPRESSION ON QUESTIONS
RURAL GROUP

AGE 1 Score at each centile rank (CENT - centile; SM smoothed centile ) |

MTHS. 10CENT 10_SM 20 CENT20 SM 
1

50 CENT50 SM 
1

|75 CEN 75 SM |90 CENT90 SM j 
1 1 - 1

22.50 I 0.00 0.00 0.00 i 0.00 0.00
1
1 0.00 
1

1 0.00 0.00 j 0.00 I 0.25 i

25.50 I 0.00 0.00 0.00 1 0.00 0.00
1
1 0.00 
1

I 0.00 0.00 1 0.50 j 1.00 1

28.50 I 0.00 0.00 0.00 I 0.00 0.00
1
1 0.00 
1

I 0.00 0.67 I 2.50 1 6.33 1

31.50 I 0.00 0.00 0.00 I 0.00 0.00
1
1 0.00 
1

I 2.00 3.00 I 16.00 |12.50 I

34.50 I 0.00 0.00 0.00 1 0.00 0.00
1
1 1.00 
1

1 7.00 8.67 I 19.00 |20.33 I

37.50 1 0.00 0.00 0.00 1 0.00 3.00
1
1 3.00 
1

I 17.00 14.67 |26.00 |24.00 1

40.50 I 0.00 0.00 0.00 1 0.00 6.00
1
1 6.00 
1

|20.00 20.00 |27.00 127.33 1

43.50 1 0.00 0.00 0.00 1 0.00 9.00
1
1 9.33 
1

|23.00 23.00 |29.00 128.67 1

46.50 I 0.00 0.00 0.00 1 0.00 13.00
1
114.00 
1

|26.00 25.33 |30.00 |30.00 I

49.50 I 0.00 0.00 0.00 1 1.50 20.00
1
117.67 
1

I27.00 26.67 |31.00 |30.67 1

52.50 1 0.00 1.67 4.50 1 5.83 20.00
1
120.33 
1

127.00 27.33 |31.00 |31.00 1

55.50 1 5.00 3.33 13.00 |10.17 21.00
1
|21.67
1

I28.00 28.17 |31.00 (31.33 1

58.50 1 5.00 4.67 13.00 |12.83 24.00
1
|23.67
1

|29.50 29.17 |32.00 (31.67 1

61.50 I 4.00 4.50 12.50 |12.75 26.00
1
|25.00 |30.00 29.75 |32.00 (32.00 j
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TABLE IV.8D

SCORES ^  EACH CENTILE RANK- EXPRESSION ON QUESTIONS
TOTAL SAMPLE (n  = 616)

AGE

MTHS.

1Scores at each centile rank (CENT - centile; SM- smoothed cen tile ) [

jlOCENT 10_SM 20 CENT20 SM 50 CENT50 SM 
1

[75 CEN 75 SM [90 CENT90 Sm | 
1 1-  - 1

22.50 I 0.00 0.00 0.00 i 0.00 0.00

1
1
1 0.00 
1

I 0.00 2.75 [11.00 14.25j

25.50 1 0.00 0.00 0.00 I 0.00 0.00
1
1 0.00 
1

I 5.50 6.00 [17.50 15.83|

28.50 I 0.00 0.00 0.00 I 0.00 0.00
1
1 1.50 
1

[12.50 11.83 [19.00 22.00I

31.50 1 0.00 0.00 0.00 I 0.00 4.50
1
1 4.50 
1

[17.50 18.67 [29.50 26.231

34.50 1 0.00 0.00 0.00 I 0.00 9.00
1
jll.OO
1

[26.00 23.83 [30.20 30.57|

37.50 I 0.00 0.00 0.00 1 0.00 19.50
1
|17.17
1

[28.00 27.93 [32.00 31.57|

40.50 I 0.00 0.00 0.00 1 2.00 23.00
i
|23.00
1

[29.80 29.77 [32.50 32.331

43.50 I 0.00 0.00 6.00 I 4.00 26.50
1
|25.33
1

[31.50 30.77 [32.50 32.501

46.50 1 0.00 1.00 6.00 I 9.00 26.50
1
I27.33 
1

[31.00 31.50 [32.50 32.50I

49.50 1 3.00 3.00 15.00 |12.33 29.00
1
127.83 
1

[32.00 31.83 [32.50 32.67|

52.50 1 6.00 8.00 16.00 117.33 28.00
1
[29.00
1

[32.50 32.33 [33.00 32.83|

55.50 |15.00 11.67 21.00 I 19.00 30.00
1
[29.17
1

[32.50 32.50 [33.00 33.001

58.50 I 14.00 13.83 20.00 120.33 29.50
1
[29.67
1

[32.50 32.33 [33.00 32.93I

61.50 I 12.50 13.25 20.00 |20.00 29.50
1
[29.50

1

[32.00 32.25 [32.80 32.90|
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INTERMEDIATE RESPONSES

Table IV.16 EXAMPLES OF INTERMEDIATE RESPONSES

EXPRESSIVE VERBAL LABELS:-

1. Fan:
T1A Perceptual similarity 
T1B Functional term 
T1C Generic term

flower, bird, chakery (pinwheei) Butterfly.
"that which gives breeze",
light

2. Chair:-
11A Perceptual similarity 
11B Functional term 
TIC Generic term

no such responses 
" something to sit on" 
sofa, stool, table

3. Ciock:-
T1A Perceptual similarity 
TIB Functional term 
T10 Generic term 
T1D Part of object

ball, coin,
'that shows time" 
watch
telephone (dial), numbers

4. Stove
T1A Perceptual similarity 
T1B Functional term 
TIC Generic term 
T1D Part of object

bucket, stool
utensil, tava, to cook on, to make chappti on 
oven, fire
fire, ’danda’(firewood)

S.Dog:-
T1A Wild animals 
T1B domesticated animals 

seen commonly on 
streets and fields

zebra, lion, crocodile

cow, rat, pig, rabbit.

.Bed:-
T1A Perceptual similarity 
T1B Functional term 
T1C Generic term 
T1D Part of the object

table, net (of the rope or string cot) 
" to sleep on " 
mattress, bedding 
net, lamp ( for the bed post)
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7. Tree:-
T1A Perceptual similarity 
T1C Generic term 

T1D Part of object

wood, fan (hand held) 
jungle, leaf, bush, flower 
'danda'(log), leaf, mango

8. Kite:-
T1A Perceptualsimilarity 

T1D Part of object
Bird, flower,(since the kite is stuck in the branches) 
colour 'red'

Q.Bucket:-
T1A Perceptual similarity 

T1B Functional term 

T1C Generic term 

T1D Part of object

pot, glass, angetl (a kind of warmer) 
for water, water 
tumbler, tub, basin 

colour 'red'

10.Woman, Boy, Girl, Baby: 
T1A

TIB

The response is a human being but neither
the sex nor age is correct
e.g. for girl response is man
Either the sex or age is right
e.g. lady - girl, queen, man

11 .Cycle:-
T1A Perceptual similarity 

T1B Functional term 

TIC Generic term 
T1D Part of object

Wheel, round, 
to ride on' 
car, scooter 
spokes, wheel.

12. Mirror:
T1A Perceptual similarity 

TIB Functional term 

T1D Part of the object

Window, box, television,
"to see in" or " combing hair"
face (for the face reflected In the mirror), line
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TABLE IV.17

EXAMPLES OF INTERMEDIATE RESPONSES IN  COMPREHENSION OF ILLUSTRATED SITUATIONS

q.1 Mother is bathing baby CT3)
11 : Describes activity incorrectiy i.e. not associated with bathing but relates mummy with baby

e.g. She is feeding baby 

Baby is with mummy 

She is hitting baby

12; Describes mother’s action associated with bathing baby but does not name the actual event,
e.g. Throwing water on baby 

Using a tumbler 
There is water

0.3 Girl is sleeping (T3)
T1 : Describes an activity as child sees in the picture but not associated with sleeping,

e.g. She is doing namaste (Joining hands in greeting)
She is looking at the boy
She is looking through the net at the floor.

T2 : Describes an activity related to sleeping
e.g. She is on the bed

She has her head on the pillow

0.4 Boy is reading (T3)
T1 : An intransitive verb is used, seen in the picture

e.g. Boy is lying down
Boy is playing 

Boy is working

T2 : Describes what he sees boy doing with an object in hand -
transitive verb. Here the child does not recognize the book 

e.g. Boy is using a calculator.
Boy is using a video remote control 
Boy is holding a paper.
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0.5 She is combing hair (T3)
T1 : Uses an intransitive verb to describe an activity in the picture or does not

recognize the comb or the mirror, 
e.g. She is standing

She is iooking out of the window
She is iooking at the television
She has a name' in her hand ( This was an interesting
commonly given response. A comb resembles a written Hindi word)

12 : Names an activity related to combing hair or describes the act of combing without labeling it.
e.g. She is pulling her hair

She is doing something to her hair 
She Is putting on make-up/bindi 
She is looking at the mirror

0.6 Mirrors are to see one’s own reflection (T3)
T1 : The child misunderstands the word mirror.

('Shisha' means mirror 'Shishi' means bottle.
Similarly "Kanch" means mirror as well as glass) 
e.g. We drink medicine from the bottle

i apply oil from the bottle 
i got cut with glass 

Glass can break

T2 : Related activities done in front of the mirror
e.g. She is plaiting her hair

Mummy puts make-up/bindi.

0.7 "Fan rotates to give a breeze" (T3)
T1 : Describes the actual rotation of the fan or its connection with a switch,

e.g. it rotates
We switch in on 

The light comes on

T2 : Describes the effects of a rotating fan except cooling
e.g. Dries perspiration

Mosquitoes fly off 
We put it on when we sleep 

it will cut my finger
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Q.8 "The dog is eating" (73)
T1 : Describes other activities of a dog, except eating

e.g. He is barking
He is sitting/walking 

He is iooking at the girl

12 : Describes the action of eating but does not label the activity
e.g. He is putting his tongue out

He is vomiting.

Q. 10 "To show us the time" (73)
T1 : Describes the activity of an object which resembles a clock

e.g. I dial the phone
I have money 
I have a watch at home
(the ciock’sface resembles a telephone dial and a coin.

Watch and clock are synonymous in Hindi).
T2 : Activities with a ciock/watch other than seeing time,

e.g. We wear it.
The alarm goes off 
We wind it up 

it goes tic-toc tic-toc.

Q.11 "Mummy is cooking/making a chapati" (T3)
T1 : Describes an activity whilst not recognizing the chapati

in mother’s hand and not taking the kitchen into context, 
e.g. She is playing a dumdum (kind of a drum)

She is iooking at a plate 

She has a moon in her hand 

She has a ball in her hand 
She is joining her hands.

T2 Describes an activity carried out in the kitchen besides cooking,
e.g. She is washing utensils

She is washing a plate 

She washing her hands.
0.13. The boy is climbing the tree to fetch the kite (73)
T1 Describes an activity associating the boy with the tree without assimilating the situation,

e.g. Boy is touching the tree
Boy is cutting down the tree 

Boy is holding the tree
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T2 : Describes the action of climbing the tree but discounts
the kite stuck in its branches, 
e.g. Boy is climbing tree

Boy is climbing tree for a Mango/a flower.

Q.4,5,6,and 10 don’t need decoding a picture to answer. The levels of responses yet are similar to the others. 
Q.14 does not have levels of responses only yes or no.
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FIG.III.3 PERFORMANCE ON MODEL I 
IN VA RIO US SECTIONS OF THE TEST

N = 24

BELOW AVERAGE AVERAGE ABOVE AVERAGE

NO. OF CHILDREN

ro
CO

E V  =  E X P R E S S IV E  V E R B A L  L A B E L S
C V  =  C O M P R E H E N S IO N  O F  V E R B A L  L A B E L S

C O  =  C O M P R E H E N S IO N  O F  Q U E S T IO N S  

E Q  =  E X P R E S S IO N  O N  Q U E S T IO N S



FIG .III.4
PERCENTAGE OF CORRECT ANSWERS - EXPRESSIVE VERBAL LABELS

MODEL II

D IS T R IB U T IO N  O F  C O R R E C T  R E S P O N S E S  
EXPRESSIVE VERBAL LABELS - PEOPLE

N-66

P E R C E N T A G E  O F  C O R R E C T  E X P R E S S IV E  L A B E L  
VEHICLES AND BABY 

n-86

100 100 100

H L
MUMMY QIRL BOY QUARD COOLIE SWEEP QROCEfPOSTMANPOLICE

120
100 9896 96100

80

60

40

20

0
CAR BUS TRAIN BABY

P E R C E N T A G E  O F  C O R R E C T  E X P R E S S IV E  L A B E L  
OBJECTS - A

N-66

P E R C E N T A G E  O F  C O R R E C T  E X P R E S S IV E  L A B E L  
OBJECTS - B

d  8CHOOLBAQ ^  STEP d  BENCH ^  PUMP

d  TRUNK d  CLOCK ^  BUCKET IH I I  DOG

d  FAN E 3  LIGHT d  CHAIR ^  STOVE

d  MIRROR d  BED ^  TAP HIII] TREE

"292"



Fig. III.5

DISTRIBUTION OF CORRECT ANSWERS
QUESTIONS ON ILLUSTRATED SITUATIONS 

MODEL II IN .  6«t

K E Y

ro
CO
CO

120

100 100100
9 5 .5 9 5 .5 9 5 9 4 .

9 1 .29 0 .9
8 5 8 4 8 4 8 2 .

8 0 7 5
6 9

6 0 53.6

4 0

20

Q1 WHAT ARE STEPS FOR?
0 2 .WHAT IS MUMMY DOWO? 

IBATHWG BABVI
0 3  WHAT IS THE COOLIE DOING?
0 4  WHAT IS THE POLICEMAN DOING?
0 5  WHAT IS THE MAN DOWG? 

IDRAWNG WATER)
Oe WHAT IS THE GIRL DONG? 

(PONTNG TO THE TOYS)
0 7  WHAT IS THE GUARD DONG?
0 8  WHAT IS THE BOY DONG? 

(READNGO
0 9  WHAT IS THE FAMILY DONG?
0 1 0  WHAT IS THE MAN AT THE TEA 

STALL DONG?

01 1  WHAT ARE TAPS FOR?
0 1 2  WHAT IS THE GIRL DONG? 

tSLEEPNG)
0 1 3  WHAT IS THE LADY DONG? 

ICOMBNG HAIR)
0 1 4  WHAT IS A FAN FOR?
0 1 5  WHY DO WE HAVE CLOCKS?
01 e WHAT IS MUMMY DONG?

ICOOKNGI
0 1 7  WHAT IS THE BOY DONG? 

IR O N G  A BIKE)
0 1 8  WHAT IS MUMMY DONG? 

IBUYNG VEGETABLES)
0 1 9 .WHAT IS SWEEPER DONG?
0 2 0 .WHAT IS THE POSTMAN DONG?

1 2  3  4  5  6  7  8 9  1 0  11 1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0
QUESTIONS IS * t Key)



ITEM DIFFICULTY 
VERBAL LABELS - COMPREHENSION

ITEM DIFFICULTY 
VERBAL LABELS - COMPREHENSION

ITEM DIFFICULTY 
VERBAL LABELS - COMPREHENSION

ITEM DIFFICULTY (% OF PASSING)

3 7 -4 8

AGE GROUP (MONTHS)

ITEM DIFFICULTY (% OF PASSING)

CYCLE BED

KITE BUCKET

TREE

TAP

3 7 -4 8  4 9 -6 0

AGE GROUP (MONTHS)

FAN CLOCK CHAIR STOVE

LIGHT » M IR R O R S  STEPS

ITEM DIFFICULTY (% OF PASSING) ■n
Ô

LADY

BOY

3 7 -4 8

AGE GROUP

GIRL

DOG

BABY

POSTMEN

ITEM DIFFICULTY 
VERBAL LABELS - EXPRESSIONrv5

CD
ITEM DIFFICULTY (% OF PASSING)

3 7 -48

AGE GROUP (MONTHS)

BUCKET +  TREE KITE

BED - X -  TAP CYCLE

ITEM DIFFICULTY 
VERBAL LABELS - EXPRESSION

ITEM DIFFICULTY (% OF PASSING)

3 7 -4 8 4 9 -6 0

AGE GROUP (MONTHS)

LADY ^  BOY - *  GIRL

BABY - X -  POSTMAN -O' DOG

ITEM DIFFICULTY 
VERBAL LABELS - EXPRESSION

ITEM DIFFICULTY (% OF PASSING)

3 7 -4 8 4 9 -6 0<-36

AGE GROUP (MONTHS)

FAN +  LIGHT -*■  CLOCK -B -  CHAIR

MIRROR O - STOVE STEPS



IT E M  D IF F IC U L T Y  
C O M P R E H E N S IO N  O F  IL L U S T R A T E D  S IT U A T IO N S

IT E M  D IF F IC U L T Y  
C O M P R E H E N S IO N  O F  IL L U S T R A T E D  S IT U A T IO N S

ITEM DIFFICULTY (% OF PASSING) ITEM DIFFICULTY (% OF PASSING)

<•36 37 -48

A G E  G R O U P  ( M O N T H S )

49-60 <•36 37 -48 49 -60

o

*  C3 X -  C5 +  C9

A G E  G R O U P  (M O N T H S )

*  CIO --B - 011 —^  012  013 ^  014

cn

KEY

Cl W h at’» mummy d o in g  
(b a th in g  baby)

0 2  W hat are tap a  for
0 3  W hat'a  g ir l d o in g  

(a la a p in g )
0 4  W h at'a  boy  d o in g  

(rea d in g )
0 6  W h at'a  lad y  d o in g  

(c o m b in g  hair)
0 6  W hat'a  m irrora for
0 7  W hat a fa n a  for

0 8  W hat'a th e  d o g  
do in g

0 8  W hat ara a tep a  
for

0 1 0  W hat ara c lo c k »  
for

011 W hat la  mummy 
d o in g  
(c o o k in g )

0 1 2  W hat d o e a  a 
p ea tm a n  do

0 1 3  W hat'a  b oy  d o in g  
(re tr ie v in g  k ite )

0 1 3  W hat'a boy doing  
(ra tr lev in g  k ita )

0 1 4  W hat d o a a  a 
p ea tm a n  do



ITEM DIFFICULTY 
RECOGNITION OF RECESS

ITEM DIFFICULTY 
RECOGNITION OF RECESS

ITEM DIFFICULTY 
FOR RECOGNITION RECESS

% OF CORRECT RESPONSES

3 7 -4 8

AGE GROUP (MONTHS)

LADY +  BABY BOY

QIRL X DOG

% OF CORRECT RESPONSES % OF CORRECT RESPONSES

J6 3 7 -4 8  4 8 -6 0

AGE GROUP (MONTHS)

 BUCKET + CHAIR « -S T O V E  -B -B E D

3 7 -4 8 4 9 -6 0

AGE GROUP (MONTHS)

•CYCLE +  FAN « -  CLOCK -S -T R E E

TI
P

be

<y>

ITEM DIFFICULTY 
ORIENTATION OF PIECE

ITEM DIFFICULTY 
ORIENTATION OF PIECE

ITEM DIFFICULTY 
ORIENTATION OF PIECE

% OF CORRECT RESPONSES

3 7 -4 8

AGE GROUP (MONTHS)

LADY + BABY BOY

QIRL « DOQ

% OF CORRECT RESPONSES

3 7-48

AGE GROUP (MONTHS)

KET ^  CHAIR « - STOVE -

% OF CORRECT RESPONSES

3 7 -4 8

AGE GROUP (MONTHS)

•CYCLE -t- FAN CLOCK -B -



E i f l . IV. 1 DISTRIBUTION OF TYPES OF RESPONSE FOR EACH 
OBJECT IN EXPRESSIVE VERBAL LABELS ACCORDING 

TO AGE AND SOCIO ECONOMIC GROUPS
AGE <=36 Mths.

CHAIR BOY

jra ^TIA ^TIB
STOVE

%

30

28

26

24

22
20

10
B
6

2
0

I TO ^ T U  ^ T I B  [ ^ T 2

DOG

M L
188881 TO I^TIA ^TIB K2T2

%

S T 1 >  ^  TIB I W I r a

POSTMAN

TIB S 2 T 2

M L
E8S8IT11 V M  TIB K 2 t 2

TO = NO RESPONSE 
T1A = TYPE ONE RESPONSE 
T1 B = TYPE TWO RESPONSE 
T2 = TYPE THREE RESPONSE
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U = UPPER URBON GROUP 
M = MIDDLE URBON GROUP 
L = LOWER URBON GROUP 
R = RURAL GROUP



F ia IV.2 DISTRIBUTION OF TYPES OF RESPONSE FOR EACH 
OBJECT IN EXPRESSIVE VERBAL LABELS ACCORDING 

TO AGE AND SOCIO ECONOMIC GROUPS.
AGE = 3 7 -4 8

CHAIR 30Y

%

40

35

30

25

15

10

5

0

I TO ^ T U  ^ T I B  K 3 T 2

STOVE
I TO

POSTMAN
B ^T2

TIB fy V l T7

%

32

30

28

26
24

22
20
8
6
4

2
0
8
6
4

2
0

188881 TO ^T1> ^TIB ^12

TO = NO RESPONSE 
T1A = TYPE ONE RESPONSE 
T1 B = TYPE TWO RESPONSE 
T2 = TYPE THREE RESPONSE

U = UPPER URBON GROUP 
M = MIDDLE URBON GROUP 
L = LOWER URBON GROUP 
R = RURAL GROUP



Fia. IV.3 DISTRIBUTION OF TYPES OF RESPONSE FOR EACH 
OBJECT IN EXPRESSIVE VERBAL LABELS ACCORDING 

TO AGE AND SOCIO ECONOMIC GROUPS.
AGE = 4 9 -6 0  Mths.

CHAIR 30Y

%

35

30

25

15

10

5

0

%

%

I TO ^ T I A  ^ T i e

STOVE

TO K̂TIA P̂TIB rWlTO
DOG

30

28

26

22
20

0

35

30

25

20

15

10

5

0

B88aTO R̂TIB S2T2
POSTMAN

TO B^tia K2̂T1B rwiT?

TO = NO RESPONSE 
T1A = TYPE ONE RESPONSE 
T1 B = TYPE TWO RESPONSE 
T2 = TYPE THREE RESPONSE
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U = UPPER URBON GROUP 
M = MIDDLE URBON GROUP 
L = LOWER URBON GROUP 
R = RURAL GROUP



F i a . IV.4 DISTRIBUTION OF TYPES OF RESPONSE FOR EACH 
OBJECT IN EXPRESSIVE VERBAL LABELS ACCORDING 

TO AGE AND SOCIO ECONOMIC GROUPS.
AGE <=36 Mths.

LADY MIRROR

%

B8Sa TD ĝ TIA ^TIB |ĝT2
FAN

18883 TD ^ T I B  [ ^ 1 2

CLOCK

B888I ÏÏ) R̂TiA VM TIB rroin
BUCKET

188881 m VM tib  Egn
BED

I TO ^ T I A  ^  TIB S 2 t2 I TU ^  TIB S 2 T 2

TO = NO RESPONSE 
T1A = TYPE ONE RESPONSE 
L1 B = TYPE TWO RESPONSE 
T2 = TYPE THREE RESPONSE
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U = UPPER URBON GROUP 
M = MIDDLE URBON GROUP 
L = LOWER URBON GROUP 
R = RURAL GROUP



Fia. IV.5 DISTRIBUTION OF TYPES OF RESPONSE FOR EACH 
OBJECT IN EXPRESSIVE VERBAL LABELS ACCORDING 

TO AGE AND SOCIO ECONOMIC GROUPS.
AGE = 3 7 -4 8

LADY MIRROR

TIB K 2 T 2

%

V

SSSa TO W A  TIB S 3  17

C.OCK
46

40

35
30

25

20

15

10

5

0

18883 70 I^TIA ^710 fW)72
BUCKET

40

35

30

25

20

15

10

5

0

%

%

SO

40

35

30

25

20

15

10

5

0

I 70 ^ 7 1 >  ^ 7 1 8

3ED
34

32

30

28

26

24

22

20

18

12

10

8

6

4

2

0

B883 7D I ^ T I A  ^ 7 1 B  S 2 T 2 I TO ^ T 1 > I Tie [ ^ 7 2

TO = NO RESPONSE 
T1A = TYPE ONE RESPONSE 
T1 B = TYPE TWO RESPONSE 
T2 = TYPE THREE RESPONSE
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U = UPPER URBON GROUP 
M = MIDDLE URBON GROUP 
L = LOWER URBON GROUP 
R = RURAL GROUP



Fia. IV.6 DISTRIBUTION OF TYPES OF RESPONSE FOR EACH 
OBJECT IN EXPRESSIVE VERBAL LABELS ACCORDING 

TO AGE AND SOCIO ECONOMIC GROUPS.
AGE 49 -  60 Mths.

LADY MIRROR

%

%

%

26

24

22

20

16

12
10

8
6

2

0

| tD ^ T I A  ^ T I B  E 3 T 2

FAN
40

35

30

25

IS

10

5

0

3t1A T̂IB ^T2
BUCKET

32

30

28

26

24

22

20

18

16

12
10

8

6

2

0

%

%

I TO ^ T l >  ^ T I B  ^ 1 7

C.OCK

30

25

15

10

5

0

I TO ^ n >  ^  TIB E 2 T 2

BED
40

35

30

25

20

15

10

5

0

B888ITD I ^ tia I TIB ^ T 2 B883 TO ^Ti> I TIB ^ 1 2

TO = NO RESPONSE 
T1A = TYPE ONE RESPONSE 
T1B = TYPE TWO RESPONSE 
T2 = TYPE THREE RESPONSE
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U = UPPER URBON GROUP 
M = MIDDLE URBON GROUP 
L = LOWER URBON GROUP 
R = RURAL GROUP



Fia. IV.7 DISTRIBUTION OF TYPES OF RESPONSE FOR EACH 
OBJECT IN EXPRESSIVE VERBAL LABELS ACCORDING 

TO AGE AND SOCIO ECONOMIC GROUPS.
AGE <=36 Mths.

BABY GIRL

TIB R \ lT ?

%

%

24

22

20

0

TREE
1888311) R ^ i v  V M  t ib

KITE

I TO ^ T I A  ^ T I B  IOTItî

LIGHT
B88a TO W Â  TIB f̂ n

STEP
32

30

28

26

24

22

20

8

6

2
0

8
6

2
0

M L
I TO ^ T I A  ^  TIB ^ 1 2 ^  TO T̂1> TIB I W l l?

TO = NO RESPONSE 
T1A = TYPE ONE RESPONSE 
LI B = TYPE TWO RESPONSE 
T2 = TYPE THREE RESPONSE
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U = UPPER URBON GROUP 
M = MIDDLE URBON GROUP 
L = LOWER URBON GROUP 
R = RURAL GROUP



Fia. IV.8 DISTRIBUTION OF TYPES OF RESPONSE FOR EACH 
OBJECT IN EXPRESSIVE VERBAL LABELS ACCORDING 

TO AGE AND SOCIO ECONOMIC GROUPS.

%

%

AGE = 3 7 -4 8
BABY BIRL

40

35

30

25

15

10

5

0

%

SO

45

40

35

30

25

20

15

10

5

0

I TIB 1 ^ 1 2 I r iB  ^ T 2

TREE KITE
45

40

35

30

25
20

15

10

5

0

%

B888I TP E ^ t i a  W 7A t ib  I W I n

LIGHT
i r a  ^ T 1A ^  TIB I 9 9 l n

STEP

SO

40

20

10

0

TIB ^ T 2 B888I TO ( 5 ^  TV V M  t ib  E S J tz

TO = NO RESPONSE 
T1A = TYPE ONE RESPONSE 
T1 B = TYPE TWO RESPONSE 
T2 = TYPE THREE RESPONSE
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U = UPPER URBON GROUP 
M = MIDDLE URBON GROUP 
L = LOWER URBON GROUP 
R = RURAL GROUP



F ia . IV.9 DISTRIBUTION OF TYPES OF RESPONSE FOR EACH 
OBJECT IN EXPRESSIVE VERBAL LABELS ACCORDING 

TO AGE AND SOCIO ECONOMIC GROUPS.
AGE = 4 9 - 6 0  Mths.

BABY GIRL

%

34

32

30

28
26

24

22

14

12

to
8
6

2
0

%

34

32

30

28

26

24

22

12

10

6

2
0

(SSaTO ^TIA ^TIB [ffl72
TREE

18888110 ^ n >  ^  no EZt?
KITE

%

40

30

25

15

to

5

%

40

35

30

15

10

5

0

I ID ^ T I A  ^ T I B  f C T l2

LIGHT
|m T̂14 T̂IB [̂ 12

STEP

%

TO ^

TO = NO RESPONSE 
T1A = TYPE ONE RESPONSE 
T1 B = TYPE TWO RESPONSE 
T2 = TYPE THREE RESPONSE
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U = UPPER URBON GROUP 
M = MIDDLE URBON GROUP 
L = LOWER URBON GROUP 
R = RURAL GROUP



Fia. IV.1Q DISTRIBUTION OF TYPES OF RESPONSE FOR EACH 
OBJECT IN EXPRESSIVE VERBAL LABELS ACCORDING 

TO AGE AND SOCIO ECONOMIC GROUPS.

CYCLE (AGE <36) MTHS CYCLE (AGE 49 -  60) MTHS

%

BM gZ

TO ^ T I A  ^ T I B  ^ 1 2

%

CYCLE (AGE 37 -  48) MTHS

40

30

20

10

u M R

TO = NO RESPONSE 
T1A = TYPE ONE RESPONSE 
TIB = TYPE TWO RESPONSE 
T2 = TYPE THREE RESPONSE

U = UPPER URBON GROUP 
M = MIDDLE URBON GROUP 
L = LOWER URBON GROUP 
R = RURAL GROUP

T1A ^ T 1 0  rW lTO
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D IS T R IB U T IO N  OF T Y P E S  O F R E S P O N S E

COMPREHENSION OF ILLUSTRATED SITUATION
DISTRIBUTION OF TYPES OR R E S P 0 N S E -T 0 to T 3

COMPREHENSION OF ILLUSTRATED SITUATIONS

ADVANCED LOWER RURAL
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FIG .V .1

œ 
o
CO

DISTRIBUTION CURVE OF SCORES 
EXPRESSIVE VERBAL LABELS 

AGE <=36 m th s .

DISTRIBUTION CURVE OF SCORES 
EXPRESSIVE VERBAL LABELS 

AGE • 37-48  mth#.

DISTRIBUTION CURVE OF SCORES 
EXPRESSIVE VERBAL LABELS 

AGE = 4 9 -6 0  m th s .
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APPENDIX

PHOTOGRAPHS
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PHOTOGRAPHS - SOCIOCULTURAL ASPECTS .

PHOTO. II. 2

COOKING IN A 
RURAL HOME

PHOTO. II. 3

COURT YARD IN A RURAL HOME
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PHOTO .11.4

MUDHUT IN A VILLAGE

PHOTO. I I .  5

FRESCOES IN A RURAL HOME
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PHOTO .11.6

SLUM

PHOTO. H .7
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PHOTO .11.8

SLUM ; CHILD 
CARETAKER

PHOTO. II . 9
%

ADVANTAGED
HOME

314



IPPT - OBJECTS AND SITUATIONS

PH0T0.11I.8T015

y

315



IPPT - OBJECTS AND SITUATIONS

PHOTO.III. 16 TO 20

n r
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MINIATURE TOYS

PHOTO . I l l . 21

PHOTO . H I. 22
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MINIATURE TOYS 

PHOTO . I l l . 23

m 9 I

PHOTO 111.24

H
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