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AN INVESTIGATION OF THE RELIABILITY AND VALIDITY OF THE GROVER

DEVELOPMENTAL CHARTS FR VERY YOUNG CHILDREN
Janet Mary Harciet Loy Plaut

A study of the reliability and validity of”the Grover
Developmental Charts for very young children between
10 and 36 months was caffied out. A total of 108
white,English speaking children of both sexes, were
selected from creches and private homes in the Cape
Peninsula. The subjects were tested_pn the Grover
Developmental charts and then retested on them between
five and seven days later, to estgblish test-retest
reliability. At the same time as the sublkcts were
retested on the Grover Developmental Charts, the
Denver Developmental Screening Test was administered
as the criterion test. Tester-observer reliability was
established on 21 children., The Grover Developmental
Charts were examined for validity in terms of face
validity; ériterion reiated validity; concurrent rather
than predictive validity; and construct validity as
reflecfed in age differentiation; correlations with
another test; factor anglysis and internal consistency.
Restults are discussed and indicate that the Grover
Developmental Charts have excellent test-retest relia-
bility and are valid in terms of the c riteria by whiéh

they were examined.
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INTR ODUCTION

Increasing‘interest in and acknowledgement of the importance of
the eariy childhood period has Sesulted %q gvgrowing need for
assessment techniques during the first few years of life. Various
feasons can be put forwarq to account for- this growing awareness
of the significance of the early childhood period ‘and the need for

early assessment.

The 'nihilistic! concept (Buckle in Segal, 1974) of the constancy

of IQ is no longer defensiblg and research evidence (Stein and Susser,
1971) suggests that IQ change both in individuals and in populations
s systematic through time and that exposure of children to certain
social enviromments can have an appreciable effect on their mental
development. Consequently theré emerged the feasibility of prevention

and intervention in the early childhood period.

Available evidence does not support the view that there are critical
periods during which children must be exposed to a given learning
opportunity o forever suffer some degree of intellectual deficit..
iﬁther'a period of maximum susceptibility to learming is now more
.accurately referred to as'optimal! (Clarke, 1968) or t'sensitive!

(Clarke & Clarke, 1965; Connolly, 1972; Rutter, 1972) periods.

Evidence drawn from animal studies such as those of Hubel and Wiesel
(1963) suggests that in the phase of early development, the functional
competence of the nervous system depends on function itself, a

concept which is important when considering ea+ly intervention.
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"The lack of attentionto a child's handicapped condition during
the early childhood developmental period, can lead to irreversible
deterioration of his potential for leading a normal and useful life"

(Rothstein).

Furthermore Capute and Biehl (in Haslam, 19?3) stress the importance
of "early ident;fication of devglgpmental delay and intervention
before secondary disab;lities develop.ﬁ.(page 25).” Such secondary
handicaps may be the result of either extrinsic hazards such as those
mentioned by Hughes (1971), Grpver'(1975) and Saint-Anne Dargassies

(1972) or intrinsic hazards such as those outlined by Hughes (1971).

Assessment is seen as forming the core of the intervention process

and as such plays a profoundly important role.

The Grover Develqpmental Charts were_developed in an attempt to fill
the need for a detailed, finely gr@ded and suff{ciently objective
means of assessing the child!'s development in certain important

arEas; and although they may be used for normal childfen, they were
prima: 1ly intended for use with handicapped children and in particulaE-

the mentally rétarded child.

Many of the existing infant and preschool tests while adequate for
assessing the normal child, have limitations which make them not
entirely suitable or~ adequate for the atypical child. These limitations

are discussed.

The aim of the present study is to investigate the reliability and

validity of the Grover Developmental Char ts as an objective measure
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of the child's qufgngilevgl of.fuchioniqg in cer;;in significant;
measurable and selected areas of development. These areas are

(1) body management and mqbility (2) 1n§eréc§ion with objects,
dexterity and fine co-o dination (3) socializatiqn and awareness

of self and others and (4) communication both receptive and expressive.

METHOD

The sample on which this study was carried out consisted of a group
of 108 white, English speaking children of both sexes between the
ages of 10 months and 36 months from bothAcreches and private homes
in the Cape Peninsula. An attempt was made to select an equal

number of males and females and four ghildren at each month were
examined., The parents' social class was rated according to the

six classes used_in.thev"Tri-axial classification of mental disorders

in childhood"'agute ., et al., 1969),

All the subjects were tested on the Grover Developmental Charts and

then retested between five and seven days later to estagblish test-retest
Yeliability. At the same time és the children were retested on the
Grover Developmental Charts, the Denver Developmental Screening Test

was administered as the criterion test against which the Grover
Developmental Charts were validated. Tester-observe reliability

was established using 21 subjects.

The Grover Developmental €harts were examined for face validity;
criterion related validity; concurrent rather than predictive

validity; construct validity as reflected in age differentiation;
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correlations with another test, facto— analysis and intermnal .
consistency. The significance of the variables. sex; social class

and home vs creche was examined.
RESULTS

Test-retest feliability corTélaFion gpeffic;ents of between ,951
and ,999 were obtained and tester-observer religbility coefficients
of between ,997 and ,999. When the subscales on the Grover Develop-
mental Charts were correlated with the corresponding subscales on

the DDST the correlation coefficients ranged between ,863 and ,969.

In terms of age differentiation, fesults iqdicate that the set of
scores obtained on an individual will feflect an increase in
developmental age and not necessarily chrpnological age. The factor
analysis ylelded one factor'which explained 94,2% of the variability
of the five subscale scores on the Grover Developmental Charts, and
which is an estimate of developmental age. On examining intermal
consistency, the correlations of subscales of the Grover Developmental

Charts with the total score ranged between ,951 and ,990.
DISCUSSION

The results indicate that the Grover Developmental Charts have
excellent test-retest and tester observer reliability. Furthermore
as is substantiated by the results of an examination of the criterion
related validity, age differentiation, internal consistency and

factor analysis, the Grover Developmental Charts are a valid instrument
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and serve the purpose for which they were designed.

CONCLUSION

One can thus conclude that the Grover Developmental Charts are
applicable for use with the normal child from 10 to just under 36
months. TFurthermore, although the Grover Developmental Charts
have not yet been applied to any extent .to the atypical child,
the results so far obtained in this study suggest that they would

provide a valuable instrument fo— use with the handicapped child."
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1. INTRODUCT ION
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Inc¥easing interest in and acknowledgement of the importance of
the early childhood period has resulted in increasing demands for
assessment techniques during the first few years of life. Several
reasons can be put forwa;d to account for this growing awareness of
the significance of the early childhood perioa and the resultant need
for early assessment. Some contributing factors will be discussed

here.

The research involving normal development and the early childhood

period will first be dealt with.

1.1 MUTABILITY OF INTELLIGENCE AND THE IMPORTANCE OF THE EARLY

CHILDHOOD PERIOD

The "nihilistic” concept.(Buckle in Seggl, 1974) of_the constancy

of the IQ has, despite cont¥ary evidence, been perpetuated for far
too long. As early as the beginning of the twentieth century Binet
is quoted as saying: "Some receét philosophers appear to have given
. their morgl support to the deplorable verdict that the intelligence
of an individual is a fixed quantity, a quantity which cannot be
augmented. We must protest and act against this brutal pessimism...
the intelligence of children may be increased. One increases that
which constitutes the intelligence of a school child; namely the
capacity to learn, to improve with inst;uction." (In Clarke and

Clarke, 1958, p.70.)

Today, however, the concept of the IQ as constant is no longer de-
fensible. Stein and Susser (1971) in their review of present
individual and population data about IQ change -at the lower end of

the scale conclude that in general the evidence tends to show that
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IQ change both in individuals and in populations is systematic
through time. Changes in IQ with age and with particular experiences
suggest that exposure of children to certain social environments can

have an appreciable effect on their mental development.

In the course of the past fifteen years, a very extensive litera-
ture has grown up on the effects of early experience on later be-
haviour (Newton and Levine, 1968). We now know that genetically
based characteristics may be extensively modified by early experience
and we know also that early experiences are oneof the principal
sources of individual differences in behaviour. We know, too, that
early experiences have multiple effects and that the age at which

they are adminisgered is crucial." (Connolly, 1972, p.706).

Research evidence proved fallaciogs the assumption of intelligénce
being an immutable, inborn éhenomgnon insensitive to changes in
environment. More tenable was the conceptuof deve}opment being in-
fluenced by and sensitive to variation in environmeq;.“ Consequently
there emerged the feasability of prevention and intervention in the

early childhood period.

Bloom (1964) in emphasiginguthe importance of thg fi;st few years

of 1life in terms of later qevelopmeng says, "...evidepcg so far
suggests that marked_changes in the environment in the”early years
can produce greater changes in in;ell%gence than will equally marked

changes in the environment at later periods of development." (p.89)



132 CRITICAL PERIOD HYPOTHESIS

Evolving out of and complimenta¥y to the research supporting the
muFability of intelligence and the significance of environment
during the early childhood period in view of future development, is

the research pertaining to the 'critical' period hypothesis.

Caldwell and Denenberg (in Endler, Boulter aﬁd Osser, 1968) give two
ways in which the critical period hypothesis can be intetpreted.

(a) a e¢ritical period beyond which a given phenomenon will not
appear (l.e. a point in time which marks the onset of total indiffer-
ence or resistance, to certain patterns of stimulation;kand

(b) a critical period during which the organism is especially sensi-
tive to various developmental modifiers, -which if introduced at a
different time in the cycle, would have little or no effect, i.e. a
period of maximum susceptibility. It is the latter interpretation
which Clarke (1968) uses when he refers to 'optimal' periods of
learning or 'sensitive! pefiods. This interpretation 1s also used

by Clarke, 1965; Connolly, 1972; Rutte¥, 1972.

There is no good evidence so far to suggest{thatnghere is only one
period of intellec;ual Qevelgpment sensitive to external intervention,
", ..0n present knowledge intervengion could be justified thrgughout

the recognized period of mental deye}opmgnt"and possibly later." (Stein
and Susser, 1971, p.395). Available evidence does not support the

view that there are'critical periods'during which child;en must be
exposed to a given learning opportunity or forever suffer some

deéree of intellectual deficit. 'Rathew, this concept, a carry over

from studies that demonstrated imprinting in certain animals, may

[
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hamper the development of a soundly based approach to the learning

difficulties of deprived children." (Wolf, 1973, p.58).

However, the better understanding of the dependence of brain struc-
ture and function on environmental stimulation has added a different
perspective to the concept. The findings from animal studies such

as those of Hubel and Wiesel (1963) that the CNS requires stimulation
}

A

to maintain structural integrity, that this requirement is greater
in the young than in the mature organism, has served as circumstantial !
evidence for the-assumgtion that the human infant has similar
requirements. In other words, that stimulus deprivation may cause

mental retardation. (Wolff, 1973; Mackay, 1973).

That one should interpret these animal studies with caution is obvious,
especially in view of the fact that animals have a relatively short
period of immaturity, making the role of learning during the develop~
mental period of a correspondingly short period. Man's prolonged
development, as Clarke and Clarke (1960) point out, "implies prolonged
flexibility and hence although deprivation effects in children may

be considerable there is a greater period for compensatory recoverye.."

(p. 26).

However the evidence that suggests that in the phase of early develop-
ment  the functional competence of the nervous system also depends on
function itself, is strong enough to be considered as an important

concept when considering early intervention.

This ieads to the second part of the discussion, namely the research
and issues involved with early development in the handicapped child

or abnormal early development.
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1.3 EARLY TIDENTIFICATION

Clea®ly the goal of this curfent wave of concern with early child-
hood development is“to "devglgp the optimum Potential of all children™
(McGraw, 1970, p.754). However, although the need for early identi-
fication, assessment and remediation of both mentsl and physical
handicap is an accepted fact, it is not yet an established service.
"The lack of attention to a child's handicapped condition during the
early childhood developmental period can lead to irreversible deter-
ioration of his potential for leading a normal and useful life."

(Rothstein, 1971, p.-141).

Capute and Biehl (in Haslam, 1973) add a fufther important point when
in the final analysis they state '"that it is of the utmost importance
to stress the early identification of developmental delay and inter-
vention before secondary disabilities develop." (p. 25). Such secon-
dary handicaps may be the result of either extrinsic hazards such as
those mentioned by Hughes (1971),'Groveg (1975) and Saint~-Anne Dar-
gassierh(1972), or intrinsic hazards such as those outlined by Hughes
(1971). The extrinsic hazards are those of a deprivational nature
which can then impose a secondary handicap on the individual "which
can be as severe as those resulting from his original handicapping
~condition." (Grover, 1975). The intrinsic hazards such as are
outlined by Hughes (1971), a physiotherapist, result in abnormal pat-
terns of movements which occur ddring periods of arrested motor
development or !'stuck' periods, and which have far reaching effects.
"Therapy begun after the motor devélop;ent has become arrested or
.distortéd must be remedial, and the chances of achieving normal

posture and movement varies universally with the age at which it is

started.” (Hughes, 1971, p.408).
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l.4  THE IMPORTANCE OF THE EARLY CHILDHOOD PERIOD AND THE MENTALLY

KETARDED CHILD IN SOUTH AFRICA

In most developed countries it has long been recognized that all
children.have the ;ight to education, and subsequent provision has
been made for the educat;on‘of the mentally retarded child as well

as the normal child. However, in South Africa, it is.only since the
enactment of the Mentally Retarded qhildren's Training Bill in 1974
that provision has been made for the education of the mentally retarded
child. Through_th;s Bill, training in special centres under the
authq;ity Qf the”Department of National Education has become compulsory
between §ix and eighteen years of age, for those retarded children

considered capable of it.

The significance,;herefore,ofdne,preschool period in the light of

the retarded child's”future, cannot be over-emphasized. For, as
Grover (1975) stresses, ;he child!'s ability to meet the criterion

of capability and hence eligibility for admission into the special
training centres at about six years of age "...will depend not so

much on what some people think of as inborn intelligence, but on

what has happened to the child before he reaches the age of six years."
According to Grover (1974), for the retarded child, the pre-school
years are even more critical than for the normal child, for two
reasons., "Firstly, the retarded gﬁild is less able to initiate

and sustéin meaningful play and exploratory activities through which
the normal child spontaneously instigates his own sensorl motor

and percgptual and language growth; and secondly, the retarded child's
develgpment is usually so uneven that a much more systematic pro-

gramme, based on careful individual assessment is essential.” (p.ll).

All the aforementioned research evidence, thus seems to point to the
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need for early identification and remediation of both mental and
physical handicapping conditions if the individual is indeed to

“actualise his optimum potential.

It is obvious that assessment, as part of this process of early inter-
vention, is seminal. '"Assessment of the child leads to the cultivation
of maturity of function in the context of the developing individual™’

(Mackay, 1973, p.l.)

This leads to a consideration of the genefal purpose of assessment

of the handicapped during the early childhood period.

It should be made clear that assessment is seen.as forming the core
of the intervention process and as such plays a profoundly important
role. Viewed in this way assessment may be described as a process

Qf studying the individual beyond the medical diagnosis to find

ways to develop potential abilities in the face of disability ...
Potential is unknown atvthe beginning of the process and emerges as

a result of assessment and developmental training. (Mackay, 1973, p.l)

If'gar}y gsgessmgntuleads to early intervention so that“those closely
involved in the care and training_of the child glean directives for
fostering ggvelbpmentimphe appraisal is worthwhile. In other words

if findings are“qpilized to prevent, ameliorate or uncover the diffi-
culties encountered by handicapped children and to plan for optimal
devglopmeqt, our assessment activities assume some meaning." (Chase,
1975, P(34})' The gngérg assessment process should alwiys be clearly
_ qh}ld centreq and inFerveqt?on based. "When problems are id entified
early in life, data collected as to their character and extent and
treatment plans formulated and executed for prevention of complications
and attendant socialnhandicaps, I believe the psychologist is engaging

in the thighest order' evaluation, preventive assessment." (Chase,
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1975, p.342)

1.5 THE NEED FOR AND JUSTIFICATION OF THE INTRODUCTION OF A NEW

ASSESSMENT INSTRUMENT

1.5 (1) Specific purpose for which the Grover Development Charts

were designed

Although the Grover Developmental Charts were standardized on a
normal population and can indeed be used for the assessment of the
normgl child, it was specifically for ;he purpose of assessing the
handicapped and more especially the mentally handicapped child that

these Charts were devised.

For it was while working with and attemtping to assess young mentally
retarded children, and after a detailed and thorough review of the
avaiiable infant and preschool assessment charts, scales and tests

that it was in fact deemed necessary to devise this new assessment

instrument.

It must be emphasized from the outset and most categorically stated

that the Grover Developmental Charts make no claim to measure some
hypothetical, innate, static and glo?al entity often referred to as
intelligence. These Charts aim at providing an assessment procedure
which will .objectify the-child's current level of functioning in certain
significant, measureable and selected areas of development. Thii

level will depend in part on the integrity and maturity of the organism '
and in part on the environment, experiences and opportunities to which

the growing individual has been exposed up to this point.

Furthermore the Grover Developmental Charts were intended to provide a
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good diagnostic tool mther than a mere screening instrument. Whereas

a ‘screening instruygnt“would merely state wbethgr the individual's
performance in a test was found‘to be within normal limits of develop-
ment or not, a“diagnostic ;estmwould pquide a detailed assessment,

in finely graded stages, of the abilities anq disabilities of the
very young child in the fogr main areas of Qevelopment: gross motor
co-ordination, fine moto» co-ordination, socialization and communi-
cation. |

Thg bengfits of §uch awquglitétivg assessment are many. Importantly
such a diagnostic instrument would enable one to identify the often
uneven q§ve10pment or deveIOpyental lgg of the atypical child at an
early age, so that a'progrgmmg of intervention and remediation based
on this assessment c991d~pe designgd to“meetwthe needs of each
indiyidual child concerned. 'The earlier sugh dapahi§ gathered and
all conqerned, both parents and professionals, are recruited to assist
the dgveIOpmental process, the greater t@ev};kelﬁhood of success.”
(Chase, 1975, Pi34l)’ Asses§@ént thus is seen as playing a seminal

role in the intervention process.

A Qiégnosgig test Tegtihg thg abgve requirements would invalidate
theHCSitici§ms 'of people such as Mittler (1973) who speak of
“the roUt%ne use gf_assessmgnt p;oggdu;g§wunre}ated to the needs of
the hand§capped pergonﬁ (piX) He expresses thgﬂdissatisfaction of
many psychologists whg have”pleaded not only for a more selective
and discximinatory use of tests "but for‘the forging”of“a closer
link petween assessment and the design of appropriate treatment pro-

grammes". (Mittler, 1973, p.v)



-11-
1.5 (ii)Generﬁl limitations of existing infant assessment procedures
in yigw'qf”thg purpose for which the Grover Developmental
Charts were designed;
Whilg existing assessment procedures are often adequate for the
screening and broad asses;mentwof normal ch#}dr%n or ghild;en whose
general deve10pment follow; the normal pattern of develqpmental growth,
they were found not to be wholly adequate”qr”app;optiate for use
" with the very young atypical child and more especially the mentally
handicappeq‘qhild. The genera; inﬁdgquacies of the major existing

tests reviewed will be mentioned here:-

(a) The»tes; may not be sqfficient}y finely graded and may not pro-
4vide'a sufficient}y Qgtaileduprofile PQHgive the qualitative assess-
‘ment necessary fqr the”purpose of assessing phg menta}ly handicapped
~young child. The sqbtest items may not represent_gach month but
:may leave gaps of two, three or more months., For example in the

Cattell Infanp Intelligence Scale (Cattell, 1947) the levels are at

one-month intervals from 2 to 1? months of age, 2-month intervals from
12 to 24 months and 3-month intervals from 24 to 30 months. Similarly,

the ggseil DeyeIOpmental schedules (Gesell and Amatruda, 1947) has
several different form§ including one for each 4-week period up to
" 56 weeks of age apd one for each 3fmonth period for age 15-24 months.

For a similar reason, the Bayley Scales of Infant Development (Bayley,

1969) were also not considgred completely adequate, as they do not

provide a detailled enough'or finely graded enough profile for the

purpose of assessing the young atypical child's development.

The progress of the atypical child needs constant reassessment in

order to establish the efficiency of the particular programme
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implemented as this will require modification with the development
of the individual.vuA f{pelx gra@ed and detgiled test would provide
a good medium for reassessment, espgcially where improvemegt is very
slow or slight, as if_so often the case with the mentally retarded
child. Avdisadvantageuof most tests giving a lgss detailed picture
with 1arge'gaPs in developmen?, when used for reassessment purposes
is that they may fail to indicate the growth and would consequently

temdto show a discouraging and imperceptible lack of change.

Through being able to follow closely the development of the individual
in this way, the possiblity exists of a further advantage of such
an instrument, namely that it may provide insight into the seemingly

idiosyncratic nature of the development of the handicapped child.

Furthermore Wi}liam (in Migtlgf1“}973) in §i§ review of many of

the éxisting scales for the assessment of social behaviour and ability
of individuals concludes thag ghe digadvantggg of most of the scales

is that they cover many different areas of social ability and behaviour
and the information obtained in any one area i1s not sufficient in itself
for the design of adequate training programmes, nor is the scale suffi-
clently detailed in each area to provide an adequate assessmené of

progress in that épecific area." (p.167)

(b) The test may not have a low enough floor or a high enough ceiling,
That is they may not cover the age group 10 months to 36 months chosen
to be covered by the Grover Develqpmental Charts. This particular

age group was chosen for various reasons. Before the age of ten
months it was felt that assessment of the infant could probably best
be undertaken by a paediatrician. "Assessment of normal or handicapped

children in the early months of life usually has a greater medical
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component because physical disability or ailment is more threatening
at this age." (Mackay, 1973, p.5).This view is upheld by others such

as .Knoebloch and Pasamanick (1963).

Furthermore develop@entgl theqrists sqch gsnPiaget‘have_indicated
that»up to about the -age of ten months, growth“is characterised by -

a form of development ?hat reflectgulargely the maturation of the
organism's nervous sytem. But a new and very important stage of
emergent developmert begins at about the age of tén months.

After‘the age of thirty-six months, varioug tests such as the Merrill-
Palmer Scale of Mgntal Tests (1948) anq the Stanford-Binet Intelligence
Scale (1960) for example, are available_andhfa%rly suitable for the

assessment of both the normal and handicapped child.

The existing assessmgntvprochures the{qure are not eqtirely ade-
quate for our purposes as thgy dpmqot cover the éelected age range.
Some examples may be ment ioned hgre. ThemAgpar Tes; (Agpar,_1966)
assesses the baby at birth; Buhler Baby Tests (Buhler et al;, 1930)
from two months to two years; Griffiths Abilities of Babies Scale and
Griffiths MentalIDeve10pment Scale (Griffiths, 1954) from birth to

two years of age.

(c) For some tests no norms are available at all at present. Other
tests were stanaardized many years ago,on perhaps very small samﬁles,
and their norms may no lpnger be valid as children have sipce changed
- their patéerns qf deve%ogment: Th?g applies to such tests as the
.Gesell Developmental Schedules (Gesgll, }947). For many tests such
'as the Gesell De;elopmental ScheQules (Gesell, 194?), thg Piaget

Series (Decarie, 1965) and the Merrill-Palmer Scale of Mental Tests
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(Stutsman, 194§}M9here_;s“e§th¢; no religbility and validity data
available at present, or guch Eeliability and validity figures as
are avillable may be inadequate.

(d) The test may not cover all the significant areas of development.
A test such_as thg Mer;ill-Pa}me; Sca;é of Mental Tests (Stuts man,
1948), for example, dogs not cover the area of socialization at”all.
In an assessment of the handicapped child it 1is especially important
that all areas of development be covered, as certain areas are more
vulne{able»to impairment tban o;hegs. Thgs fo;_the purpose of the
Grover Develoﬁmental Charts in which it is hoped both strengths and
weaknessesi abilities and.disabi}ipieswwill bethighlighted, it 1s of

great importance that no significant area of development be omitted.

(e) There are no infant scales covering the ten to thirty-six month
period, standardized'on any 9f our South African population groups.
This again becpmes very important whep considering the enactment

of the Mentally Retarded Children's TEaining Bill in 1974, whereby

as mentioned in a previous section, training‘in speclal centtes under
the authority of the Department of National Education, will become
.compulsory between the ages of six and eighteen years for those
retarded children considered capable of it. This means that retarded
children may have to be assessed on tests that are nei ther designed

for their needs, nor standardized on the South African population.

(f) Perhaps one of the most important and certainly most original
features of the Grover Developmental Charts is found in the Communi-
cation Chart, where receptive and expressive language skills are

separately assessed. None of the existing infant scales covering
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general development has a language scale which distipguishes bgtween
receptive and expressive skills. This inadequacy becomes of great
importance when assessing the mentally handicapped child. For

mentally handicapped children as well as some other kinds of handi-
capped children, usually have a specif;cbdeficit in spoken or expressive
language, but language comprehension or receptive 1anguag¢ may be
considerably better. In such a case a single communication score,

which is all that is most often revealed, would tend to reflect an
inaccurate and misleading assessment of that child's communicative

1.6 A BRIEF HISTORY OF INTELLIGENCE TESTS LEADING TO THE DEVELOPMENT

OF INFANT ASSESSMENT

Although psychologists such as Sir Francis Galtgn and James M. Cattell
had been interested in testing individual differences considerably
prior to 1900, "their efforts in assessing 'pure' sensorimotor
functions, such as reaction times and muscle Strength, provided little
of practical use in understandirg significant human behaviour."

(Wissler, 1901 in Robinson and Robinson, 1965, p.4ll).

Using a different approach the French psychologiﬁt Alfred Binet,
began to publish studies concerned with the nature of intellect in
the 1890's., By 1904 however‘thé Paris school authorities, concerned
about the problems created by ineducable children in regularx class-
rooms, prevailed upon Binet to devise an objective, practical test
-which would measure the potential ability of slow learning children
to pfofit_from ordinary classroom experience, and which would be
emﬁloyed to determine which children to assign to special new classes

for the retarded. Together with the psychiatrist Theodore Simon, he

~published a thirty item scale based on his previous work, which
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meqsureq fgqctioning on tasks which were more o~ less related to

the 1nte11§c;ua1 abi}i;ies required for success in school. The

test was first published in 1905; its first revision, in which the
tests were g;gqped accoiding to age levglg_on_the_basis of empirically
deriyed evidgnce, appeared“in 1908. The scale was scored according

to mental_ggeﬁ_ A second revision was pu?lished iq‘1911. The 1908

and 1911 scalg; were granslatgd into many yanguagés,'including
English, and were taken to the Un;;ed States by_ several people
including among others Terman (Terman, 1916; Terman and Childs, 1912).
Terman's_1916 revision of the 1911 Binet-Simon test was so popular
that it eventqally bgcame the standardlgest of general mental ability
in English speaking countries. (Robinson & Robinson, 1965, p.4ll).
The 1916 test was replaced in 1937 by another by Terman and Merrill,
which appeared in two equivalent forms, Form L and Form M. This was
again revised in 1960 cgmbining the best items of Form L and Form M

and is thus known as Form L-M.

"The chief rivalqu thg Stanford-Binet is the Wechsler Intelligenée
Scale for Children, the WISC, published in 1949 by‘David Wechsler"”
(Robinson &'Robinson, 1965, p.417). The WISC is a downward extension of
the the Wechsler Adult Intelligence Scale (WAIS) which was published

in 1955 ﬁnd its predecessors, the Wechsler-Bellevue Intelligence

Scale, Forms I and II (Wechsler, 1939; 1944 in Bobinson and Robinson,
1965). The Wechsler Preschool and Primary Scale of Intelligence (WPPSI)
published in 1968, designed for ages 4 to 6% years is a downward

extension of the WISC, and the "baby" of the series.

Infant Assessment

One of the pioneers in the tesing of infants was Arnold Gesell.

Following a series of longitudinal studies, performed over more than

twenty years, of the normal course of behaviour development in the
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infant and preschool child, Gesell and his associates at Yale pre-
pared the Gesg11~peye10pmenta1 Schedules (Gesell and Amatruda, 1947).
These schedules cover four major areas"of behayiour: mot or , adaptive,
language, and persqnal-social. They provide a standardized procedure
for qbserv;ng gng eva}uéting the coursg.of beh;viour deyeIOpment in
the child's daily life. "Although a few may be properly described

as testS,most of the tems in_thesguschqules are purely observational.
Pata are obtained through the.direct observation of the child's
responses to standard toys and other stimulus ob jects and are
supplemented by info;mation.provided by the mother. In evalﬁating
the childfs_responses, the examingr is aided‘by very detailed verbal
descriptionSof Fhe behaviour typical of different age levels, to-
gether with drawings" (Anas;asi, 1976, p.267) While extending from
the age of four weeks to 6 years, the Gesell schedules typify the
approacb followgd in infant testing. Items from these schedules have
been incorporated in several other “déVeHOpmeﬁtal scales designed

for the infant level.

Although both observational and scoring procedures are less highly
standardized in the Gesell schedules than in the usual psychological
test, evidence shows that exaﬁiner reliability coefficients of over
,95 can be attained with adequate training. (Knoblock & Pasamanick,
1960, in Anastasi, 1976). "In general these schedules may be regarded
as a refinement and elaboration of the qualitative observations
routinely made by paediatricians and other specialists concerned
with infant development. They appear to be most useful as a supple-
ment to medical examipa;ipns fof theridentification of neurological
defect and organically caused behavioural abnormalities in early
life." (Donofrio, 1965; Knoblock & Pasamanick, 1960, in Anastasi,

1976, p.267.)
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Another type qf_deveIOpmental scale is more restricted in the types

of ?ehgviouy obsgrvgq bgt covers a much wider age range. The
profotypes of such scales are the ng{etsky_Testhof Motor Proficiency
and thg Vinglanq ﬁocig} Maturity Scale. Accordiqg to Anastasi (1976)
although they gxtepduwell pgyo?d thelpresqhool_period, they are
relevant to the‘prgsent discu§sioq becagsenof certain similarities

to theHGesgll Scales in both gontentuanngeneral approach and further-
more are more sui;able for use at the lower age and intellectual

levels than at the higher levels.

The Oseretsky Tests of Motor Proficiency were originallj published
in Russia in 1923 and wera thereafter translated into many languages
and used in several European countries. In 1946 Doll (1946) then _
director of Besearchvfot the Vineland Training School, both sponsored
and edited an English translation of the Portuguese adaptation of these
tests. In 1955, the Lincoln-Oseretsky Motor Development Scale (Sloan,
1955) was issued ”as a revision and restandardiza;ion gf the Oseretsky
tests with simplified“instrqﬁtions and improved scoring procedures.

Covering only ages six to 14, this revision includes 36 of the

original 85 items." (Anastasi, 1976, p.269.)

The Vineland Social Maturity Scale (Doll, 1953, 1965) is a develop-
mental schedule, covering a range from birth to over 25 years, con-
cerned with the individual's ability to look after his practical needs
and to take responsibility. It consists of 117 items grouped into
appropriate year levels. The information needed for each item is
obtained by means of an iﬁterview with an informant or with the

examiner himself.
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Accofding to Anastasi §1976) a newer and more comprehensive instru-
ment is the'AQaptive thayiour Sqalg prepared by a committee of the
~American Assqciatioq on Mental Deficiency. ;t was designed’primarily
for mental ret;rdates,“bptumay_alsg be used with“emotionally malad-
justed and 9§her'h§ndicapped peoplg. Adaptive behaviour is defined
as the ”gffec;iveness of an individua} in cop?ng“with the natural and
social demands gf his or hgr enviromment" (American Association on
Mental Deficiency, 1974, in_Anastasi 1976, p.270). 1In its 1974
revision, this scale prgyide; a single fo?m gpplicablevfrom the age
of three years on." Like the V?ngland{ it is based on observations
of everyday behgviour_and”mgy be‘completgd-by parents, teachers,
ward personnel or others who have beep in clo§e contact with the
examinee. The information may also be obtained through questioning

or interviewing of one or more observers." (Anastasi, 1976, p.270).

During the 1960'svand 1970{5 the{e was an upsﬁrge of interest in tests
- for infants and preschool children. Anastasi (;976) contends that

one contributing factor to this interest was tﬁe rapid expansion of
educational programmes and facilities for mgntally rgtarded children.
Another was the widespread awareness of the need for and development
of preschool programmes of compensatory education for culturally dis-
advantaged children. As a consequence in order to meet these needs,
new tests were devised and a great deal of research was carried out

on innovative approaches to assessment. A comprehensive review of
available tests ét both the infant and preschool levels can be found

in such studies as that of Stott and Ball (1965).

The Bayley Scales of Infant Development provide a good example of

the kind of test devised to fill this important need for infant
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tests. Anastasi (1976) describes it as an "espec%al}y well constfucted
test fo;_the egrliest age levels. Incorpgggting some items from the
Gesell schedules and other infant and preschggl tests, theselscales
represent the end product gf many years of.;gsearch by Bayley and her
co-workers, including the lopgitgdipal“inygstigatigng ofvthe Berkeléy
Growth study”. (P'MZZZ)i The;Baylgy Scales provide an assessment

of the current devg}Opmental sta;us‘gf cbildren bnggen the ages of
two months and 2%_yea§§. ﬂIn the technical qu§lity 9f their test
constructiqn procedurgs_Fhe gayley scalgs are clearly outstanding

among tests for the infant level." (Anastasi, 1976, page 273)

The McCarthy Scales of Children's Abilities may briefly be cited as
an example of the kind of test devised for use at the preschool and
early school level and are suitable for use with children between the

ages of 2% and 8% years.

Piagetian Scales

"Although applicable welL beyond»the preschool level, the scales

modelled on the developmental theories of Jean Piaget have thus far
found their major applications in early childhood." (Anastasi, 1976,
p-276) Piaget conceives of intellectual development in terms of an

nevolution through qualitatively different stages of thought" (Gins-

burg & Opper, 1969, page 6).

Piaget believes that cognitive processes emerge through a ‘process
of development which consists of a reorganisation of psychological

- structures resulting from organism-environment interaction..."
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"Cognitive 'development is to be found neither in the structure
and maturation of the organism nor in the teaching structures of
the environment but in the structure of the interaction between

organism and environment." (Kohlberg, 1968, p.1015).

All the scales_whéc@”are baseq”oq Pigget's theory ofuﬁntellgctual
development are as yet in an experimental form and fgw"are‘commercially
available for"d%stribugion. Most have been devised fqr‘use in the
author's own research worg gnd‘prggramggs §1tbough Fhere are some
scales which are available to other research workers. "At this
stage, thé ma jor gongribugiqn qf P?agetian scale; tomthe p;ychological
testing of children consists in their proviq%ng a theore;ical frame-.
work that’focugsgs on develogyenta1A§equences anq a procedural
.approach characteriged by flexibilipy aqg qgg}itatiye.interpretation.
sequence of_deveIOpment ;hrqugh successive stages. They are also
content refe;enced in so far as they provide qualitative descriptions
of what thg chi}d“is aqtually“ap{e to ?o._”Piege;igq tasks focqs on
the long term development of specific concepts of.cognitive schemata,
’rather_than on broad traits.” (éngsta§i, 1976,.p.27§) As far as
administering_these scglgs is qonggrned, theamajor gbject of Piagetian
scales is to elicit theAqhiIQ's exglanation for an}obgerved event
and the reasons that underlie his explanation. The examiner thus
concentrates more on the process of problem solving than on the

product thereof.

Being a highly individualized procedure Piagetian testing is very
well suited for clinical work, and has attracted the attention of
educators too, because it permits the integration of testing and

teaching. It is however still most often used in research on develop-

mental psychology.
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Examples of such Piagetian Scales are the Ordinal Scales of
Psthologicgl nge}opment”deﬁigned Qy Uzg}?is and Hunt (1975)
covering the aée period two_weeks to two years. Th;s.period covers
approximately whgt”Piaggt tergsuthgwsensgyimogor period within which
heurgcognises six stages. These g?g ob ject permanence; development
of means; ;mitagion; operational causality; object ge}ations in
space; development of schgmata fo; rg}gting ;o_objgcts: Althought
no norms exist for this test, some psychometric data is available..
Uzgiris and Hunt clgarly_explain that thgsg are qnly provisional
scales, although they are available to other investigators for

research purposes.

As a result of thgir“comprghensivé and long-term re;eargh project
designed to replicage Piaget's wQ;k unde; $§apdardized conditions
and in a different cultura{ @?1%eu,vL§ureqdegu and Pinard of the
University of Montrgal_have.consgructed ﬁca1g§‘of mental development
that will eventually bekgvailgb%e to gtbgr~;esearcher§. They deal

with amongst other things, the child's concept of space and causality.

(Laurendeau & Pinard, 1962, 1970 in Anastasi, 1976).

The Concept Assessment kit - Conservation by Goldschmid and Bentler
(1968 1in Anastasi, 1976) is designed for ages 4 to 7 years in

order to provide a measure of the concept of conservation as an
indicator of the child's transition from the preoperational to the
concrete operational stage of thinking which Piaget places roughly
at the age of seven or eight years. This test is readily available

with norms and other psychometric data.

It may be mentioned at this point that the_@;ngr Qharts fot Very
Young Children, although not a Piagetian type scale in its structu;e

and function such as those mentioned above, is indebted to the work
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of Piaget as a theoretical background. For Piaget's work has
indicated by pr9viqing awricﬁermand more“pgqetra§pg understanding
and exposition of what deveIOpﬁent in the early years entails, the
importance of the early childhood period. His work has played a
very influential role in the selection of items for the Grover Charts,
the interpretation of its_results‘and in dete;mining the age range
to be covered by the Grover Charts. It may be kept in mind that
the Grover Developmental Charts cover the end of the period desig-
nated by Piaget as the period of sensorimot ot development and the

beginning of the preoperational period.

This history is in no way an attempt to prgvide an exhaustive and all
encompassing list of tests availgble §§~the infant 1eve1. It is
merely hoped that it will provide a description of pbe beginning of
infant testing, and its expansion. Thg various_;ypes of infant

scales have been mentioned and desc;ibed. If a comprehensive review
and list of available infant and preschool scales is required, one

may refer to such studies as that by Stott and Ball (1965) as mentioned

previously and Thomas (1970).
1.7 PURPOSE OF THE STUDY

1.7 (1) General aims

The aim of this study is to perform an exploratory investigation of
the Grover Developmental Charts, in an attempt to provide preliminary
data on the reliability and validity of this assessment procedure

as an ob jective measure of the current level of functioning in
selected areas of development as measured in children aged between

ten months and thirty-six months. These areas of development are
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(i) body management and mobility (ii) interaction with ob jects,
dexterity and fine co-ordination (iii)socialization and awareness of

self and others and (iv) communication both receptive and expressive.

In an attempt to define religbility as_used in this study I refer to
Anastasi (1968) where she says that ﬁ;eliability refers to the
consistency of scores_obtained by the samg_iqdividuals when re-
examined with the same test on differeqt occasions, or with different
sets‘of equivalent items, or under q;herwvgriab1e>examining conditions.
This concept of reliability qnderlies ;hg qomputation of the error

of measurement of a single_score, wﬁgreby we can predict the range

of fluctuation likely to occur in‘a single individual's score as

a result of irrelevanpf change facto:sﬁﬂ (P?71) "In its broadest
sense, test reliabiligy ;ndicatgs the extent to which individual
differences in test scores are attributable to ‘true! differences

in the characteristics under consideration and the extent to which
they are attributable to chance errors." (Anastasi, 1968, p.71)., 1In
other words measures of test reliabiligy make i; possible to estimate
what proportion of the total variance of test scores is error
variance; error variance being essentially, any condition that is

irrelevant to the purpose of the test.

"Despite optimum testing conditions, no test is a perfectly reliable
instrument. Hence every test should be accompanied by a statement

of its reliability." (Anastasi, 1968, p.71).

The validity of a test concerns what the test measur s and how well
it does so. 'Most test names a¥e far too broad and vague to furnish
meaningful clues to the behaviour area covered... the trait measured

by a given test can be defined only through an examination of the
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ob jective séurces of information and empirical operations utilized

in establishing its validity."(Anastgsi, 1959 in Anastasi, 1968, p.99)
Furthermore no test's validity can be abstracgly expressed as ‘high!
or 'low', but must be determined with reference to the particular

use for which the test is being considered.

"Fundamentally all procedures for determining test validity are
concerned with the“relapionghip_bgtyeen performance on the test and
other independently observable facts about the behaviour characteristics
under consideration." (Anastasi, 1968, p.99) There'are many methods
employed for investigating the;e re1a§i9n§@ips, which may be include
under three principal categories, namely content, criﬁerion related

and construct validity.

The particular methods of examining the reliability and validity of
the Grover Developmental Charts will be discussed under the Method

in more detail.
1.7 (ii) Rationale in selection of time interval

In choosing a time interval over which test-retest reliagbility would
be measured the following considerations were borne in mind. Firstly,
too short a period might present the problem of practise effect and
memory and secondly too long a period might present thg problem of
rapid development in infancy. "In checking this type of test
reliability, an effort is made to keep the interval short. 1In
testing young children, the peribd should be even shorter than for
older subjects, since at early ages progressive developmental changes
are discernible over a period of a month or even less." (Anastasi,

1968, p.79) Bearing these points in mind,and having reviewed the
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the time intervals used by other well-established and widely used
infant tests, a time intevval of between five and seven days was

chosen.

Frankenbu®g, <Zamp, Van Natta and Demersseman (1971) have found
that "there is a paucity of data pgrtaining to the concurrent
validity and the short-term test retest sFability of’infant and
preschool tests". (p.1316) 1In view»of_thgir“findingS, it would
appear that a study such as this one, which would provide data on
short teyxm test-retest reliability, might prove to be a source of

useful and much need information of this kind.

In their review of literature on Yeliability of infant scales

Werner and Bayley (1966) found that most of the reliability studies

on infant tests reported split-half cpefficien;s Lather than test-
retest stability. They found only one study reporvting tester-observer
reliability coefficients and only two studies reporting test-

Tetest stability over an interval of less than a month. A cukrent
search of the literature adds only the repoxt of Weknexr and Bayley

(1966) to this list.

Furthetmore, below the age of 2% years, reports of testeretest
stability are confined to childxen bglow the age of 12 months
Conger, 1930; Herring, 1937; Wernekx & Bayley, 1966 in Frankenburg
et al. 1971) and Teports of tester-observer reliability axe confined
to a group of infants eight months of age (Werner & Bayley, 1966)
and another group of nine months of age (Knobloch & Pasamanick, 1960

in Frankenburg et al., 1971).



1.7 (i11) Rationale for choosing tester-observer reliability as a

means of examining scoxexr religbility

For the purpose of this study the manner of examining scorer
reliability used was the method of tester-observer reliagbility.
"Standaxd text books on psycholqgiQal testing and reseaxch methods
(Anastasi, 1960) have_emphasized thg need for a qheck on the tester-
obsexver and test-retest religbility of infant scales; since the
subtle nature of_the test'oyservationsuandlphe distractagbility of
the small ﬁsubjects” 1e;ve considerable leeway for possible disagree-
ment between one observer and another for pos§ib1¢ inconsistency
from one testing occasion to another. Empjrical evidence on tester-
observeXx and test-Xetest reliagbility of infant ﬁests is however
quite scarce." (Werngf & Bgy%ey, 1966, p.él) These authors éontinue
that their cliéical experience in training infanF-testers has made
them acutely aware ofvthe need fgr de@onstrating high interscoxer agfee-
ment. Often, they have found, the very position of the examiner
seems to influence the aécuracy of his obsexvations of the infant's

behaviour.

"It has been our impxession that .object-~oriented behaviour seems

to be observed more aécurately at close hand, while the incidental
explorations and the social behaviour of the infant can be pxecisely
-recordéd by an observex who is not involved in the examiner-child
interaction. For the development of tests in this area thexe is

a real need to demonstrate which tasks two or more obsexvexs can
agree aXe responded to in the same way by the infant." (Wérner &

Bayley, 1966, p.42.)
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Taking all this into account it was decided that it would be the
most appXopXiate and most advantageous to Investigate interscorer

reliability by means of the tester-observer method in this study.
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2. METHOD
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2.1 DESIGN

The design of the study is represented in the following table:

Session 1 Test

Session 2 Retest DDST

A total of 108 subjects were assessed on the Grover Developmental
Charts and then were reassessed on the Grover Developmental Charts :
between five and seven days later. During the same session in which

they were also assessed on the DDST,

2.2 SUBJECTS

2.2 (1) General sampling proceduxe

The sample onmwhich both the”rel%ability and Yal?d;ty study of the
Gxover Develgpmental Qhargs was caIIied out, consisted of a homo-
geneous group of 108 white, English speaking child;en of both

sexes between the ages of 10 months and 36 months who lived in the

Cape Peninsula.

"A desirable and growing practice in test constxuction is to frac-
tionate the standardization sample into more homogeneous subgroups,
with regaxd to age, sgx,.socio-ecpnqm;c lgvgl, occupation, etc.,

and to report separate reliability coefficients for each subgroup.”

(Anastasi, 1968, p.94)
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There are 27 age gloups, sbaced one month apart from 10 to 36 months.
Four subjects at egghwagg gYoup were assessed qn_tﬁe Cha;ts; that

is, four childxen weye tested at 10 months of age, four at 11 months,
and so on up to 36 months, making up the total population of 108
¢hildren who were sampled. An attempt was made, when selecting the

subjects at the various age gkoups, to balance the sexes.

All childxen with high‘ri§k49f developmental abnormalities oX sus-
pected-developmental delay_were excluded fxom_this study in the pro-
cess of selection of subjgc;s._ That is, childten wi?h githér gxoss
mental or physical defects were not included,“and al;o_children who
had prxolonged pexiods of hosPital%zatiQQ 3“4_Wh°5¢ development

might consequently have been affected Qere excluded._ Furthermoxe,
if two o~ more siblings were suitable, only one was selected and

assessed.

It was hoped that, by selecging a random sample qf children from
creches and homes distribqted throughout the Cape Peninsula, a
Yepresentative and balanced sample would 'naturally' be selected
which would approximate the socio-economic status or social class

distribution of the population in this area.

The children's socio-economic status was rated according to the six
classes used in the "Tri-axial classifiQation of mental disoxdexs
in childhood"‘(Rutte‘ et al, 1969) a widely used technique of
scoring socio~economic-class. By this method social class 1is rated
according to the father's profession. If he has retixed, social
class is rated according to what the father used to do. Social

classes 1 to 6 are as follows:
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Class I: Traditional aristocracy, millionaires, cabinet ministers,
chancellors and principals of universities, managing directors ox

chaixman of boa¥ds of nationwide or intexnational companies.

Class IEProfessionals, salaried executives, owners of large firms,
operators of moderate-sized entexprises, student of univexsities

and colleges, prosperous farmers and landownexs.

Class IIT: Small busiqessmen , small farmexs, clerical workexs,

white collak workers, semi-professionals,

Class IV: Skilled woxrkexs, dualified tradesmen, appXentices.
Class V: Semi-skilled workers.

Class VI: Unskilled workexrs, permanently unemployed, poor whites.

The majority of ;hildrenlin thisﬂgtudy weXe selected_fromvcreches

in different areas of the Cape Penin§u1a. This formed the gxoup of
'creche! children. It was originally hopgd that enough childxen
would be available for selection from cxeches so that all subjects
would be creche childxen. Howevex, it was found that the majority
of cxeches only took children frxom thxee yeaxs old and upwaxds so
that a relatively small number of childxen wexe available in creches
who fell within thg xange of 10 to 36 months. This necessitated a
selection of home children to sppplemgnt the xrequired number of

108 sub jects ovelr the various age gXoups.

The 'home' children were selected from ptivate homes whexe the childxen
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did not attend a creche but were cared for at home.
The exact age at which the child was tested within the particular

age goup was obtained in this manner. Each child was assessed

between plus or minus seven days of its chronological age in months
or birthday. Thus if the child is to be tested or retested at 27

months, he can be tested any time between 26 months 23 days and

27 months 7 days.

2.2 (i1) Selection of creche subjects

Children from foux c;egpes we;gvusgdninnph;sﬂspuqy and made up the
group of creche chilqrgq.“ The creches weXe selected from a list of
registered European gtecbes“indthe'mag;ste;ialmaleas of Cape Town,
Wynbexg and Simonstown,wwhichuwas ?ssued Py the_Cape Regional Office
of the Department of Social Welfare and Pensions.

The selected c;gchgs were gituated4in Qiffexent subuIbsAof the‘Cape
Peninsula and sexve a variety of people fxom diffexent socio-economic
groups. A list of chilqrgn attending the c;eche and theix xelevant
background information was obtained from the person in charge of the
cIechg_whose permission had been obtained to carxyy out the étudy.
All suitable children betwegn_the ages of 10 months and 36 months

- were then selected as sub jects who would be used in this study.
2.2 (1i1) Selection of home subjects

Suitable children were selected from private homes. These children

were cared for at home, wusually by their mother, and did not attend
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a creche at the time of testing. However, it was possible that a
'home' child might at some stage previously have attended a creche

for a bxief period. This then made up the group of 'home'! children.

The names of thesg children were”obtaingd in ;he following way.
Through the courtesty of the Cape Education Department, letters

weXe sent out through primaxy schools in different suburxbs of the
Cape Peninsula, to all parents of childreq‘attgnQing school from

Sub A to Standavd Sf_ Ih?; lettgr desc;ibeq thg study very simply
and asked whether there were any brothexs and sisters who fell
within this 10 to 36 moth age rgngé, and if S0, whether the paxents
would_be will#qg to allow their children to be involved in this

reseaxch project.

The names, ages, sex, address and'Felgphong ngmbers of available
children were then returned on a detachable reply slip by the
primary school children to their sqhools and welre then sent on to us.
Parents who had thus made ;hemsglvgs avgi}able,_wexe then contacted
and an appointment waé made at which the child could be visited at

home and at a time when the mothers would be present.
2.3  TESTS
2.3 (i) The Denver Developmental Screening Test

In selecting a criterion test against which the Grover Chaxts would

be validated, the following factors were considered:

(a) The test should cover the age range covered by the Grover Charts.
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That is the selcted test should cover the age range ten to thirty-six
months.,

(b) The selected test should be an ob jective measure of development
in the same areas as those covered by the Grover Charts. That is
they should cover thg areas of gross motor development, fine motor
development, socializatiqn gnd language.

(c) The test should have acceptable religbility and validity data
available.

(d) The test if possible shoqld be fairly quick to administer as
the Grover Charts are fairly comprehensive and take some time to
administer. |

(e) The test should preferably require a minimum of equipment and

be available.

After a tho"ough review of the available infant scales possible, the
test which most adequgtely fu;filled these requirements and which

was consgquently choseq as the most sui;able qriterion test against
which tﬁe Grover Charts were to be validated was the Denver Develop-

mental Screening test (1967).

"Increasing recognitionvof the importance of early development on
later cognitive and affective functioning, along with needs for
early diagnosis of delayed development or retardation in order to
plan for effective care and treatment of deviant children, have
pushed clinicians to formalize observations in normative sequences.
One such effort with apparent promise is the Denver DéveIOpmental

Screening Test" Mo ‘#a ty in Buros, 1972, p.733).

The Denver Developmental Screening Test (DDST) was designed and
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standardized "to meet the need of having a simple, ugeful tool to
aid in the_ea{ly d?scovery qf childreq Yith deyelopmental Problems.
The test is designed for usg‘by people whg have not hadhspggial
training in psychological testing and is easy to give and score."
‘(Frankenburg, Dodds & Fandal, 1970, p.i)

The DDST evaluates fouYr areas of a child'squnctioning: (1) gross
motor (ii) fine motor adaptive (1ii) language and (iv) personal

social development.

By fine motor adaptive ig_meant "the ch?ld's ability to see and use
his hands to pick up objgcts and to draw." Gross motor ?s "the
child's ability to sit, walk and jump'. 'Lapguage is the "child's
ability.to hear, carty“oug commands and to speak.'" Personal social
involves those "tasks which‘indicate”the child'ﬁ‘ability to get along

with people and to take care of himself." (Frankenburg, Dodds &

Fandal, 1970, p.3)

In the construction of the DDST?>mqfe than 12 existing infant and

_ preschool tests weT e Su veyed toselect 240 potentially discriminating
items which required no elaborate equipment and were easy to administer
and scbre. Using these items, the authors in a preliminary survey
(Frankenburg & Dodds, 1967) of 200 infants and preschool children,
experimentally eliminated items felt to be ambiguous o insufficiently
discriminating. From this survey, the authors kept 105 items that

best satisfied the criteria of not requiring elaborate equipment and

of being easy to administer and score. Theée items were then
administered to a standardization popqlatibn.of_1036 children (543

males and 493 females) between the ages of 2 weeks and 6,4 years.
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Children who were adopted, premature or known to be handicapped in
any way wefe>excluded_from thg sample, which quite glqsely approxi-
mated the Yacio-ethnic and occuPat?onal gr oup characteristics of
the population of the City of Denver aqcording to the 1960 census.
Computer calculations were then made qf the age at which 25, 50, 75

and 90 per cent of the sample passed each item.

Test materials consist of a ske;n of ;ed wqol, a box.of raisins;

a rattle, eight ongipch square coloured”(red, blue, yellow, green)
blocks, a small glass"botple, a“small bgll, a tennis ball and a pencil.
On the record form each test item in ;he'four sectors ig designated
by a bar which indicates the ages at_which 25,»50, 75 and 90 percent
of the standardization population can perform the particular test
item. Across the top and bottom of the test form a"e age scales
which show ages in months from 1 to 24 and in years from 2% to 6.

An age line is drawn down the page i; the folloﬁing way, using

the ages shown at the top and bottom of the test form as a guide.

A line is drawn thyough thg four sectpfs of the test form at the
child's age. This line needs to be accurate because the test inter-
pretation depends on the age line. The date of the test is written

at the top of this age line.

The results in each sector are categorized as normal, abnormal and
questionable. A.child's performance in any sector is considered
normal if he passes at least one item which is intersected by his age
line and if he has no delays on any items in that sector. A delay

is "any item failed which is completely to the left of the age line.
That is the child failed an item which 90% of children normally can

pass at a younger age." (Frankenburg, Dodds, & Fandal, 1970, p.9).
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A chil@'s Pe?fgrmancg in a sector is considered ab?ormal if either
two sectols each hgve two qp“mére delays ot one sector has two or
more delays and one other sector has one delay and in the same sector
the age line does not go thrqggh an item that is passed. The child's
performance is considered quest;onable if gither there are two or
more delays in one sector or one or more sectors have one delay and
in the same sector the age line does not go through an item which

is passed.

In their initial study Frankenburg and Dodds (1967) test-retest
reliabilities and inter examiner reliagbilities were based on extremely
small samples of children (20 and 21 Trespectively ) representing a

wide age range, from two months to 5% years.

A later and more gxténsive study of the religbility and stability
of the DDST (F;ankenburg, Cémp{ Yan Ngtta‘& Demer sseman, 19715
evaluated tester-observer agreement and test-retest stability qf

the DDST with 76 and 186 subjects respectively. The correlation
coefficients for mental ages obtained at a one-week interval were
calculated for 13 age groups between ,66 and ,93 with no age trend
displayed. On individual test items tester-obsefver agreement was,
generally, greater than test-retest stability. There was a higher
percentage of passable by report items i.e. items scored by interview
with informant in the gro;p bf items with high test-retest stability.
The test-retest stability of the DDST is as high or higher than
similar reliabilities for such diagnostic tests as Bayley's Revised

Scale of Mental and Mototr Development.

The preliminary validity study (Frankenburg & Dodds, 1967) was
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restxicted to 18 ghildren, ranging in age from 4 to 68 monthsvwho
were given both-thg DDS? anq the Revised Yalg Developmental Schedule
C?XDS). Fifteen of the 18 children scored below 90 IQ on the YDS.
"A correlation of ,97 appears spuriously inflated because the sample
is smallf skewgd in the direction of abnormality and encompasses

a wide age range." (WeXner in Buxos, 1972, p.735)

However, in a more extensive vaiidity study (Frankenburg, Camp and
Van Natta,“1971) 236 children were evaluated with the DDST and the
following criterion tests: Stanford Binet (N91; mean age 52,5 months);
RYDS (N64; mean age 33 months); Cattell Infant Intelligence Sole

(N50; mean age 12,8 months) and Bayley Scales of Infant Development
(N31; mean age 6,2 months). Cor¥elations of mental ages obtained
with the DDST and the criterion tests vaxied between ,86 and ,97.
Scoring the DDST as normal, questionable and abnormal agkeed very

highly with 1Qs or DQ's obtained on the cxriterion tests.

The axticle of Frankenburg, Goldstein, and Camp (1971) describes three
studies done on the revised DDST. These studies Xeveal that the

use Qf a I'evised method of interpretation for the DDST has yielded

a much greater degree of agreement between the DDST results and those
obtained by more definitive tests such as the Revised Bayley Infant |

Mental and Moto¥ Scales and the Stanford Binet form L-M.

Since the validity of test findh gs also depends upon the test-

retest xeliability it is important to examine the stability of the
DDST test scoxes. Use of the revised DDST method of intexpretation
yielded 97 percent_agreeﬁent in test findingsafter a one week interval,
which isiw?thin gchptable 1%mits. Furthexrmore in order to assuxe

a high level of screening accu¥acy, it is impoitant to make XYegulaXx

checks of screening results.
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In the cross val;dgﬁion study the cofPQSit?vity (qr the a§ility

of the test to detect abnormal findings ) and conegativity (oXx the
ability of the test to give a negat;ve finding when the indiyidual
is not abnqrmal) weke almost identical for the Revised Bayley Infant

Scale and the Stanfo¥d-Binet test.

"The results of the thfee studies... indicate that the xevised
interpre tation(as in the 1970 manual, Fxankenbukg, Dodds & Fandal)
of the DDST incleases its validity and test-Xetest stagbility."

(Frankenbuxg, Goldstein and Camp, 1971, p.995).

Further studies done pnuphe DDST may be mentioned briefly. The
DDST has begn standardized on 688_Qardiff children in their first
...... o year of lifg (erant, Davies g Newcombe, 1974). Furthermore during

ﬁhis standardizatipn the effect of sex, social class and position
in family on the age of achievement of the test item was studied
(Bryant & Davigs, 1974). No conqlusive differences were seen.
Nugent (1976) considered the psychometric efficiency of the DDST
uging an estimate qf the base rate of mental retardation in the

screening population and found that the Bevised DDST is relatively

inefficient in the detection of preschool children with IQ's below 70.

;n conclusion it can be said that with certain reservations and
qautiqns (sgme mentioned by ;he authors themselves) and in the
context pf Fhe.pqrposes for which”the DDST was designed, the DDST

is a practicg},'efficient and dependable device which is inexpensive,
quick and easy to administe’ and evaluate with relatively little
t;aining or experience in testing. "The manual is direct and clear.
and §coring ggides a?g explicit. ihe test seems to meet standards
of religbility and validity for the pu poses for which it Qas

designed.™ (Moriarty in Buros, 1972, p.734)
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The DDST was dgsigqed as a quick and efficient scfeening technique
and was not designed to rendek‘ a detailgd di;gnostib assessment,

It could.thqs be said tha; it was not entirely appropriate to select
sucﬁ a screening technique as a test with which to compare a diag-

nostic inst¥ument such as the Grover Developmental Charts.

However, on the basis of this data available on the DDST and also in
view of the shortcomings of the other infant scales reviewed, it
was decided to select the DDST as the most suitable criterion test

against which the Grover Developmental Charts were to be validated.
2.3 (1i) The Grover Developmental Charts for Very Young Children

IE hasmbgen previéusly mentioned that the Grover Developmental Charts
weTe dgve10ped in an attempt to fill the need which existed for a
detailed, finely gradgd and sufficiently ob jective means of assess-
ment_of ;he child's development in cerfain impoftant areas. The
Grqver_DeveloPmental Charts "may be used for normal children between
thg ages of tgn.months and just under thirty-six months of age.

They are, however,_primarily-intended for use with handicapped
children and particularly the mentally retaxded child up to six
,years.of age, or if more severely retarded, up to eight or nine years

of age." (Grover, 1977, p.l)

It,bﬁs also bgeaniscussgd in a previous section that many of the
ex;sting ;nﬁant and p?eschogl tes;s'while adequate fo" assessing
the normal child, have limitations which make then not entirely
sqi;éble or gdgqugte for‘hgndigapped children. The Grover Devélop-

mental Charts were thus designed in an attempt to overcome these
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limitations.

The Grover Developmental Charts are intended for use by qualified
psychometrists, who must, however, undergo training in the adminis-

tration and interpretation of the Charts.

The Grover Developmental Charts are indebted for item types, materials,
and suggestions to existing infant scales, but they also include
original items, based on observation of very young children, espécially
in the Communication Chart which will be discussed below. Some of

the major existing and widely used infant scales which were reviewed

" in the process of compiling,. selecting, modifying and devising items
to be used in the Grover Developmental Charts are: The Catell Infant
Intelligence Scale (1947); Gesell Deve;Opmental Schedules (1947);
Haeussermann structured ;nterview (1958); Griffiths Abilities of
Babieschale (1954); Gunzburg's Progress Assessment Charts (1963);
Bayley Scales of Infant Development (1969): Vineland Social Maturity
Scale (1947): Stanford-Binet Intelligence Scale form L-M(1960);

Merrill-Palmer Scale of Mental Tests (1948).

The Grover Developmental Charts consist of four major charts, the
fourth being divided into two subscales, namely Beceptive Language
and Expressive Language. Thus five separate scores are derived and
these separate scores form the basis for the child's prpfile of
functioning, be this typical or atypical. The first three charts
consist of 72 items each and the fourth and fifth scales each has a

maximum score of 50 points.

The Grover Developmental Charts will take an experienced examineYr
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apprpx%@aFely one hour to adminigtert ?hi; may appeal uneconomic

to those whq look for an instrument which will give a qu%ckly obtained,
purely @pn{grical_séngle_teSUIF pprpoIting"to refleq§ a child's
intelligence. The shqrth@ingg qu danggrs inherenp in these
'instant!', crpde pIocedu;es) especiglly when‘the Iesult is used to
make a once and for all statement about the child's potential or

decisions about his long term placement are only too well known..

What can be obtained by the proper application of the GroveX Developmental
Charts is a detailed and accurate description, both quantitative and
qualitative, of the child's functioning in a number of separate

areas on the basis of which practical guidance can be offered and

clear cut Yemedial measures initiated where needed. As Anastasi (1968)
has said,Y.. the longer the test, the more reliable it will be" (p.83).
An houX devoted at a critical pefiod of the child's life, to secuxing

such a degree of reliability cannot be considered extravagant.

Chart 1 : Progressive stages in Body management and Mobility

This is comprised of 72.items designed or chosen to tap gross motor
development. The iﬁems reflect the gradual, finely graded progression
iﬁ the development of the most impoXtant body management and mobility
skills. For example, stages in the development of walking are traced -
from the child's ability to pull itself to its feet at a Xail or

its cot, to stanq at its cot rail, to walk two hands held, to walk

one hand held, to side_step holding onto rail of cot, to stand

bxiefly unsupported, to walk a few steps alone unsuppoXted, to get

inté standing p?Sit;Oﬂ from floor, to tIot aboug wel} ovel wide

afea, to walk holding doll or toy in one hand, to stoop fIom standing
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and pick up object and stand again, to run stiffly, to walk without
gross aIm movements or legs widely spaced - to Yun well stopping

and staXting easily.

In a similar way the items in this Qhart 1 trace the gradual progressive
stage in the development of other body ﬁanagement and mobility skills,
§uch as sitting; kneeling; pushing; pulling; stair and laddex

climbing; jumping; forwa¥d and backward walking; kicking; thYowing

and catching a ball; balancing; stYetching and bending; and the

moY¥e advanced skills such as riding a tricycle.

The items on this chart follow the general principles of development
in thg aréa of body management and mobility, namely,

(a) Neuromusculal development follows the pattern of cephalocaudalr
and proximodistal maturity

(b) Development in geneYal proceeds along the continuum from gross

to fine movement, co~ordination and control.
The child's performance on this Chart renders a score of his present
level of functioning oY developmental age in the area of body manage-

ment and mobility.

Chart 2 : Progressive stages in interaction with objects; dexterity

and fine co-ordination

This subscéle consists of 72 items chosen to tap fine motor develop~
ment . Tﬁe items Leflect the gradual, finely gXaded progtessional
deve10pmen§ qf manqa} and manipulative ski_llsT They aYe aYXanged
so as to Yeveal the ch?lg's gIowing_ability“to interact more meaning-

fully with a va¥Xiety of common objects and simple playthings, indicating
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his incYeasing awaXeness of their charactexistics, use and inter-
re}atiqns. %n“the same way as in Chart 1, the selected skills which
are tapped by the items on ChaXt 2, afe traced from their early

emelgent stage to the stage wheXe they afe well established.

Some‘of ;he skills whose gradual, progressive developmernt is

tX¥aced by these items in this area of interaction .with objécts;
dexterity and fine co-otdination are. bringing two objects in con-
tacg;uthrowing; rolling; pushing; opening and closing; screwing and
qpscrewing; ob ject constancy; pouling; turning pages; scIibbling;

eye hand co-oxdination and visual discrimination in such things as
simp}e two ;nd.threekshape formboaXds, pegboaXds, hook and YingboaXds;
imitation and copying skills of horizontal, vertical and citrcular
Shapes;FWinding; building blocks horizontally and vertically; and

the development of palmaX to digital gXasp.

The items on this Chaft follow the general developmental principles
%n‘the area of inteIaction with objects; dexte¥ity and fine co-
oxdination.- These aXe,

(a) FXom lack of visuo-motor co-oXdination to planned and contXolled
visuo-motoX pelception and co-ordination

(y) from bidexterous to unidexteXious grasp

(c) From palmar to fine pincer and digital grasp

(d) From unidexteXous ability to ability to co-ordinate separate

but combined bidexteXous movements.

The child's observed performance on the items in this cha¥t XendeXs
a scorxe of his present level of functioning or developmental age in

the aXea of interaction with objects; dexterity and fine co-ordination.
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Chart 3 : Progressive stages in Socialization and awaXeness of

Self and OtheXs

This scale is comprised of 72 items seleqted to tap peisonal-social
deve10pmen§. In the same manneX as the othet chaXts, the chosen
skills which are tapped by the items on the chart a¥e traced from

the stage of early development of these skills to the stage where
these skills are well established. Some of these skills whose
gradual, progXessive, finely graded development is tYaced fxom de-
pendence to gradual independence by the items on this Chart 3 aYe:
piogfessive Yesponse to miXror image leading to final identification
of self in mirxor; eating and chewing including ability to feed

self and manipulation of implements with which to eat such as fork
and spoon; drinking; dressing and undressing; interaction with adults
and children in play; domestic mimicry; imaginative play; bowel and
bladdex contXol; washing and drying hands; avoidance of simple hazards;

helps with household tasks; some idea of sharing; brushing hair.

The items on this chaxt.follow the gengral-principles of development

in this aflea of socialization and awareness of self and otheXs. They afre:
(a) Ffom total helplessness and dependence towards autonomy, self

help and independence

(b) FXom unawaleness of self as a sepaXate being, to knowledge of the
cbild's own body and its aq;ions, self attributes and limitations

(e) From immediate and direct satisfaction of needs to incXeasing

ap@lity to delay gxatification of needs and contXol of behaviour
accoiding to the subsequent appXoval ok disappXoval

(d) Fxom self-centXed egocentric activities to co-operative interacfion

‘with adults and peeis.
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Chavt 4(5) : Progressive stages in communication

Thisg is‘dividgd-into two sect;ons (a) receptiye gnd (p) expYessive
langugge. The communication chaft is a unique feature of the Grover
Developmental ChaIFs and consistsvlargely of new items. The separate
assessment of Yeceptive and expressive language‘skills is especially

valuable in contributing to differential diagnosis.

A single communication score, derived fiom the indiscriminate lumping
together of Yeceptive and expressive items, an unfoftunate pYXoceduxe
employed by some of the older scales for infants, may give an inaccurate

and misleading pictuXe.

It could not, for instance, help to diffe;en;iate ;heAchild_with a
specific expressive deficit (as in‘some fq;ms qf aph;sia) nor could

it Leveal the wide discrepgncy Between Ehesg two aspects of language
in many mentally Yetarded children. Suqh_a lack of appXeciation

of the moX¥e mildly retarded child's underspanding (Yeception) of
language as opposed to his extremely limited use of words (exptession)
often inclines parents and others to refrain from verbal communication

with the child, much to his detIiment.

The communication chart consists of 25 basic items, as yet undifferentiated,
constituting the Common Section, followed by 25 Yeceptive and 25

expressive items. The method of scoring gives a maximum possible

score of 50 for Receptive language and a maximum possible sco¥e of

50 for Expressive language.

As in the other Charts, the items are finely gfaded to follow the

gradual development of to th receptive and expressive language skills.
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Thus, e*pressiye 1agguage ite@s ;ap_sqch'skilis_gs two, ;hree, four

and mote than fgur syllable uFterancgs; an exprgssi9§ vpcabulary of
one, two to more than thirty;yords; combigations of Qords; length of
sentences; use of piqrals; naming I and you; naming body parts;

naming familiar objgcts; ngming iteps in pictqre cards and naming items
from a detailed black and white ?rawing.‘.Some of the receptive skills
tapped by the items are listening to speech;Aknowing name ; 1istening

to story; obeying simple and complex_qommands; identifying by pointing
body parts; identifying fa@iligr ob jects; identifying by their usage
common ob jects; identifying itgms ip picture cards; identifying items

from a detailed black and white drawing.

The items on this chart follow the general developmental principles

in this area of communication, both receptive and expressive. They are:
(a) From random vocalization tp-babbiing,“§o>usg of single words to
the use of a growing yocabulary_and comglex sentence structure

(b) From language used as an accompaniment to action to language used
as a substitute for action

>(c) From general response to the human voice to the ability to interpget
and ca¥ry out actions in accordance with increasingly complex verbatl
stimuli

(d) From recognition of real objects to Yecognition of symbois for

ob jects.

The child's performance on the communication chart reflects his

present level of functioning‘in the area of receptive and expressive
language development. Two scores_qymdevelopmental ages are obtained
for this Chart, The first.is a Teceptive language developmental age

and the second is an expXessive language developmental age.
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The administration and scoling procedure of the Grover Developmental

will be described further on.

2.4  FPROCEDURE OF ASSESSMENT

2.4 (1) Procedure of administering the Grover Developmental Charts

2.4 (1) (a) Procedure of administering the Grover Developmental Charts

to creche subjects

Having obtained;a lisﬁ of creghé childﬁgn & haying selected from
this a list qf chilqren who met the necessary qriteria, the examiner
would observgkthis child in his group and allow some time in which
to familiarize‘hetse}f with the child and for the child to familiarize
itself with the tester.

It was found ?haﬁ‘in eac@ creche.ghe childreq werevsubdivided

into different age groups. For example all qhildren from 10 - 17
@onthsuwould be toggthe* in one Ioom with one or two caletakers, all
childfen from 18 - 25 months in_ano;her Toom with other caretakers.
The various groups would spend either all day or most of the day
together in their separate rooms, bu; might for instance join other‘
gtoups fol meals of go outside to play in which case moX¥e than one

group might be together.

During Fhis»;img_of fam%ligrizatioq, v;:?ous items on the four charts
might be qbservgd gnd scorgd on the answel sheets_by the examiner.
Then,_after thi;»ipitial period of familia?ization, which at each
cr€Chg might take §gvefa1mdays, the child wqulq be askg§vto accompany

the examiner to a sepalate Toom if available, or to a section of the



=-50-

ioom which was not being used by the Yest of the goup., a. less
satisfactoly aXrangement.

Befofe administering the ChaIts to the subjects used in this study,
the examiner had undergone a peXiod of training in the administTation

of these chafts, and had gained profficiency in theiX administ™atiom.

Ihe chi1ld would sit at a sma}} table on a small chair next to the
examineX who'would githef kqge} ol s;t next to the child. The examiner
would”then“a§min;ster thew;eft of ;hg 1tems~one at a time on Chart 2,
?rogressive stages i?”interaction_with objec;s; dexterity and fine
cofoIQination._ Foylgwing this_the examineX would then administer

;he Test gf the items qf Charts 4 (5)‘- Progressive stages in Communi-
ca;ioq, receptiyg and expXessive. The examinel would then administeY
the Temaining items from Chart I - Progrgsgive stages in body manage-
ment and mobility., If an informanp, namely the mother of otheX daily
caIetaken qf(the'¢hild is ava?lgble, most of the items on Chatrt 3 -
?Iogrgssive stagesvin chializgtion aqd awaXeness of self and othets,

can be sco¥ed in an interview with them.

However, if an infolmant is eithel not available or appeaXs to bé
highly unreliable.iq the quality’of the information given about the
ghild by g;ossly oveLestimating oL understimating the child's ability
oX by guessiqg at_unkpown‘answers as to the child's capabilities, the
Temaining items of" thg Socialization chart will have to be either

administeXed of¥ observed by the examineX.

In the unpublished manual, GroveX (1977) emphasizes the need to

undeXstand what an informant is and how they should be correctly used
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as a source of Yeliagble info¥mation about the child. In obtaining
data from the informant, g¥eat cafe must be taken not to put answels
into his or her mouth; Pafticularly the examinel must be ca¥eful

nevel to suggest that the child ought to be doing ceftain things.

Each of the following afeas must be coyered s&stematically (a) dressing/
undfessing (b) feeding (c) toileting (d) imitative play (e) ielationship
with adults (f)‘relationship with children (g) a few other itemé.
Inueach_arga the ekaminep~§hou1d ask an inital question of this type,
"Tell me about John{§ dressing™ (feeding, toileting, etc.) The
infofmant should then bg given an oppoXtunity to speak spontaneously
during which time the gxamineF ungbtrusively scoles as many items as
possible.‘ If certain specific items do not emelge, the examiner will
direct phe_iqformang's attention to them e.g. "What about his shoes

(buttons) etc?" Whe¥e precision is lacking, the examiner must seek

gY¥eater clarity Xega¥Yding any palticulaX item.

It was found with both the crgchg.and home sub jects, that this sequence
of giving the items and Charts'best facilitated the establishment of
Iappor't between the examineX and the child. However, 1f a child -

was vely Irestless and easily distracted and had a shart concent¥ation

| span, Chart 1 - Progressive stage in Body management and mobility,
could either be put first or between Chart 2 and the Communication

Chayts or the items could be inteYspeXsed between the othel chatts.

As this study is examining the Grover Developmental ChaYts and not
so much examining the child»for clinical puXposes 511 items on all
chafts wel'e given to as many childXen as was pbssible. Obviously if
a chi%d_was IO_TQch§"°%d the?e'woulé bg no Poin; in putting him on

a tficycle to see whether he could pedal. Thus within Xeasonable
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}imits as many items as Eould be adm;nisperngwglé given to each

child., 1In qliqigal usage it wgu}d nptvbe necessaly to staft each
child at item one. Rathgf, opg_yould staTt at a point on the scale
which would .be a Yough estimate of the child's age and pYoceed until
the child could pass no fpr;he? item. For the pufposes of this study,
however, the examiner stalted égcb ghilduat item 1Aand went as fal

as possible on each chaIt._ This was done to ensule that theTe would

be as much data as possible available which could be computed.

The time of assessing the child:en at the vaY¥ious cY¥eches was between
9 a.m. and 11.30 a.m. and between 2 p.m. and 4.00 p.m. Before 9.00a.m.
the childfen weXe usually given breakfast‘and toileted. Between

about 11.30 a.m. and 2.00 p.m. the children wele given lunch and
Tested. AfteXr 4.00 p.m. thg chi}d;en stalted going home. In o¥der

to ensufe that no systema;ic b{a; qou%d crXeep in as far as the times
at which the children were_assessed,”qhildren of one age gXoup wele

examined at diffelent times duXing the day.

To administer the entire GXovel Devel opmental ChaXts to one child

took an experienced examiner about one houXk.

2.4 (1) (b) Procedure of administering the GXover Developmental .

Chayts to home subjects

Having established the suitability of the child to be examined at

home, by making initial contact thfough the mothe¥, an appointment
.was made at which the examinel woqld_go to the child's house and

assess him oI her., A time suitable to the mothel' was made so that
she would bg ablg Fgwattepq thgmexamiqatfoH session oX at least

be available to answeI questions. The date of appointment depended
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on whether ok not on that day the child's age fell within plus o
minus seven days of the month at which he of she was to be assessed

as was explained eaTrlieX.

Having aYTived at the child's house, the examinel would familiafize
heY¥self with thg chi{d_by»shoving a b§}l ok d911 of perhaps_playing
with the child with one of his own toys. Sometimes if the child

was verly withdrawn of negativistic in the beginning, thg examinel

would convelse with.thg mqther and perhaps use this time to gathel
information ffom the mother fok the ChaLt 3 - Socialization and
awaleness of self and othe;si_ Th$ _initial_phasg in which Tapport

with the child was egta§1ished }astgd apPrgximaEe%y ten to fifteen
minutes. Thg examineX wou;d then administeX the chaXts to the child

in the same oIder and_manne; as she an%niste;eg the ChaXlts to children
in the cXeche situation. Aga;q if thg child was found.to be distXactable,
Iestless and with a short concgntration45pan, Chakt 1 coqld eithel

be administeled fiIst of Between Cha:t_Z»and ;he communication chalts

ol the items could be inteIspersed between the otheI chalts.

During this session, the mother could Iemain pIesent, and usually
didso, as it was generally what the child wanted, but she was asked
not to comment on the child's PerfoImance oL to help by pXompting
ol inter jecting with positive of negative comments. If theYe were
othel brothers or sistels present in the house, they weXe asked to
leave the Ioom du¥ing this period so as to pXovide the child being

examined with as little distlaction as possible.
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2.4 (i1) Procedufe of administeXing the Gyover Developmental Chafts

at Retest to both creche and home subjects

The GroveX Developmental Cha¥ts wele YeadministeYed to the oYiginal
sub jects within a peXiod of five to seven days following the day of

initial administration.

The“pIocedure of administfation did not differ at Ietesting from the
‘ngcedure followed at the first testing as outlined in the previous
§ections. The pefiod of familiarization between the examinel and child
was in almost evely case greatly Yeduced as the child generally

fe}t at ease with the examinel and the assessment situation and was

keen to get involved with the items on the Chalts.

2.4 (111) Procedule of Administexing the Denvel Developmental

Scleening Test (DDST)

The DDST was administeled once to each subject. This was done dul'ing
the‘ session at which the subject was Ietested on’the GIover Develop-
men;al Chalts. In oIdgr to obviate the‘possiblity of a systematic
bias, alteInate children weYe given first the GYovel Developmental
ChaIfs Retest and then the DDST. So, for example, the fifst child
would fiYst be administered the GXovel DeVelopmental Chaxts retest
and then the DDST and the next child would be administerad first

the DDST and then the Grovel Developmental ChaX¥ts retest and so on.

The DDST was administered to the child in the following way. First

the items on the PeXsongl-Soctal sectar were given. Hete Wwas with
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the Groye; Charts{ in the Socialization Chart,most of the information

is gthe;ed“f;om an inforTant,'usually the mpthgrvqr daily ca¥etaker.

The items on the DDST which the informant may be asked aYe those

maYked items called "passed byvgeport”f _These_are items which would be hard
to obseYve but which may be passed on the basis of the mothel's Ye-

porting the required information. After the PeIsonal Social Sector

items are administered the Fine Motor adaptive items aYe given,

followed by the language sectoX and finally the Gross Motor items.

This is the or'del of testing advocated by the authols in the Xevised

manual (FrankenbuXlg, Dodds & Fandal, 1970.)

To administer the DDST took the examinel apploximately 15 minutes
with each child. The numbeX of items to be given varied with the age
of the child being tested. All items thXough which the age line
passed wefe givén. In addition each sectof should have at least
three items which are passed and three items which are failed.

The examinel made ceXtain that the child had seveYal passes to the
left of any.failure. The test was begun with items below the age

of the child and was continued up to the child's age, the examinel
continuing to test upward, that is to the right, until the child had

three failures in the sector being tested.

2.4 (iv) ProceduYe of establishing tester-obseXlver ¥eligbility on

the Grover Developmental Charts.

The study of tester-obselver agleement was calfied out using 21
sub jects out of the total of 108 subjects. Both the examineXs who
calflied out this study with these 21 childYen werle female, tYained

and experiencéd in administering the GXover Developmental ChaXts.
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The subjects weYe Tandomly picked from both creches and homes within

the va¥ious age g¥oups.

All 21 child”en used in this study weYe examined aftef the new
language chalts wele established and were thus only assessed on the
Gtover Developmental Cha¥ts which included the new language chaXts.

This addition of the new language chafts will be described later.

Both examinels would go eitheru§ohthg house of to the creche at
which the palticulal child selected was pXesent. The childYen had
not had contact with eithel of the examineXs befoYe. As the child's
YTesults weTe used fol both phe tes;er-obsgtver study as well as

for the lalger study to make up one of the 108 subjects, the data
obtained pYovided the results for the first administTation of the

Grovel Developmental Cha¥ts and not foY the Xetest data..

It was decided befole at¥ival at the cYeche oY home who was to be
the testeX and who the observer fo" that pafticulaX child. Each
examinel was alternagiyely testeXr with one child and obse¥veX with
the next, so that one examinel was testel fol ten childfen  and

obseyver for the othef 11 childfen, while the othef examine” was

testel fo 11 childYen and obseXveY for the othel 10 childien.

If the examinel wele the tester, she would follow the pIocedute of
administering the Grovel Developmental Chalts as employed fox the
Yest of the study, beginning with a peliod of familiagYization followed
by administeXing tﬁe items of the vaLious chaI;s. This plocedure
has been outlined in a pIevious section. She would score the child's

pelformance on heX sepaFate foIm.
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If the examinel weXe the obsejver, she would gLeet the child and

then sitwip a convenient plage at a sl;ght distance from the child |
and the examineX, such that she had a cleal and unhampeXed view of
the child's performance during the administlation of the Grover
Charts by the examinel whé was the testel. She would then score the
child's pe¥formance on hef own form in as unobtIusive a mannel as

possible.

2.4 (v) ProceduYe of administering new Communication Charts of the

GYover Developmental Chatts

A éhort way thTough this study the Chalt - progressive stages in
Communication ~ was found to be not altogetheY satisfactoly and a
Yevised communication chaXt was designed. The reason for the inade-
quacy of the language chal't was that it did not provide a detailed
enough assessment of both feceptive and expressive communicative

skills,

Whe¥eas the old communiéation chart had consisted of 18 undiffeXen-
tiated common items, 18 Yeceptive items and 18 expressive items, the
Xevised communication chart consists of 20 undifferentiated common
items, 30 sepélate items tapping expressive language skills and

30 sepafate items tapping Xeceptive language skills.

Those childfen who had glready been.tested and Tetested on the old
I%Pguage\cha;ts wele theXefole tested on the Yevised language chalts,
in a sepalate session, as soon as possibigﬂ_ With a small numbeX of
children a pe;iod”of time had elapsed between test and Ietest using
‘the full GIoverDevelopmental Charts including the old communication
cha¥t and the administCation of the new Ievised language chalt

only.

In most cases, however, no such significant lapse of time had occuy¥ed.
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The data obtained in these various ways on Fheugommunication charts
was used thus., All data obtained_on chi}dren examined first on the
Grovgr Developmental Charts including ﬁhe old communication chalts
and who weTe then.reexaminevd_»either at“the same age (NN=41) or at
a later age (N=10) on the new revised communicaFion”charts (Total N = 51)
was kept sepalate. All data obtained on children examined after the
new Yevised communication charts had been incorpofated (N=57) was kept

sepalate.

Sometimes the data of the gfoup N = 51 and the data of group N = 57
were combined N = 108 as fa¥ as the Charts 1, 2 and 3 wele concerned,
but the two sepalately obtained communication chalt scoles wetre

always kept and examined sepalately.
2.5 SCOKING PROCEDURES
2.5 (1) Scoring procedure of the Grover Developmental Charts

On observing the child's performance on the various items on the
Grover Developmental Chalts, the examiner marks on the test for'm a
+ if the child passes the item cofrectly and a - 1f the child fails

an item.

Various other symbols ale .used. R or Tefusal is scored if a child
does not wish to co-operate and perform an item gaftel persuasion.
O or omlssion is sco¥ed if for some Yeason an item is not given to

the child being examined.

. The total Taw score for each of Chart 1, 2 and 3 is obtained by
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simple additon of items marked +. In the communication Charts (4,5)
two scores are obalned, one for Beceptive Language and one for
Expressive Language, the Tesults on the Common section being incor-

porated into each of them.

The norms were established in the previously mentioned standardization
study, which ran concurrently with this study, on a population of
approximately 600 white, English speaking children of both sexes in

the Cape Peninsula.

The norms had already been established at the time Qf the present
study and the tables were thus used fo; translating raw scoles to
developmental ages in months. Thus the Grover Developmental Charts
yield five subscale scores which, when converted by means of the
table of norms, emefge as five developmental age levels. These

afe namely developmental age for the body management chart; a
developmental age for the interaction with objects chart; a develop-
mental age for the Socialization chart; a developmental age for

Ieceptive language and a developmental age fol expressive language.
2.5 (i1) Scoring pgocedure of the DDST as used in this study

The DDST was designed to yield a qualitative assessment of a child's

present level of functioning oI development.

A child's performance is rated as normal, abnormal or questionable.
These tefms and the way they are designated have been described

“earlier under the description of the DDST.
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However, foI the pulposes of‘the present sFudy, this proved not to
bg a sufficiently rigo?qus technique for deriving the child's
developmental age and was not able to yield thel’ such suitable
data required fol this .study. In ofdel to enable the examinel to
extTact ; developmental age on each of the foul subscales of the
DDST which would then be available for a compalison with the corlespon-
ding subscales of the Grover:Deve10pmenta1 Charts; the DDST being
used as a criterion test against which the Grover Charts were
validated, the qualitative scoring system had to be converted to

a quantitative one.

Scoring the items as + of - a total raw scoTre for each subscale
was obtained in a similal way to that of the Grover Developmental
Charts. The total Faw scofe was then converted to a standard scole
by means of a table of norms. This normative data was establishéd‘

in the following way.

Each item was ranged in ascending ordel of age at which 50% of
children passed that item. A best fitting exponential cul've was
computed in order to predict this 50th percentileuaée“from ;he item
number'. To a fir'st apploximation, given that the child paSSgs,“e.g. 15
- items, the predicted 50th percentile age for item 15 was taken as

the estimated dgvelopmental age of the child. This is a somewhat
Youndabout procedure necessitated by the fact that the scoring method
employed on the DDST could not yield a single Teliable estimate for

the child's age which was needed in studying the corfelation between
the child!s developmental age as yielded by ;he DDST and the child's

developmental age as yielded by the GroveXr Chalts,
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2.6 THE METHOD BY WHICH THE RELIABILITY OF THE GROVER DEVELOPMENTAL

‘CHARTS WAS EXAMINED
2.6 (1) Test - retest reliability

The test-retest method of investigating the reliability of test
scores involves repeating the same test on a second occasion., In
this event, the reliability coefficient is simply the correlation
between the scole obtained by the same person on the two adminis-

trations of the test.

“Retes;'neliability shows the extent to which scores on a test can
be genevalized ove™ diffewrt occasions; the higher the reliability
thg less susceptible the scoles afe to the random daily changes in
the condition of the subject or of the testing environment..; The
interyal ovel which retest reliability was measuled shoull always

be specified.” (Anastasi, 1968, p.78).

The way in which the deglee of test-retest reliability of the

Grqver DeygloPmental Charts was calculated, was the following.

The five scol'es obtained fol eachvchild at the first administYation
of the Grovel Chalts was colTelated with the corfesponding five
scofes obtained for each child at the second adminstIation oI Ietest
of the Grover Charts. These five scoles wele the Iaw scoles obtained
for the Charts (1) Progressive stages in body management and mobility
(Z)IPgogressiQe stages in interaction with objects: dexterity and
fine co-ordination (3) Proglessive stages in socialization and

awaleness of self and otheXs (4) Progressive stages in communication

- Teceptive (5) ProgTessive stages in communication - explessive.
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This was done for each of the 108 childfen used in the study
i¥Tespective of whether the child was tested in a home or a creche
situation. The cosrelations were computed by means of the Bivariate
plotting method, BMDP 6D. 1In this study the interval between the
 test and retest of the Grover Developmental Charts was a period of

between five and seven days.
2.6 (i1) Tester obsegver Teliability

Tester observer teliabilit§ was calculated by performing an analysis
of variance, programme BMDP 2V, between the scores obtained by two
d;fferent examiners with repeated measures or five raw scores. That
is body management; interaction with objects; socialization;
communication receptive and communication expressive on the same
child to establish to what degree the two scores thus separately

obtaiﬁed differed.

The two examiners were the examiner who had been the testér and the
examiner who had been the observer for each child. This was pel=-
fqrmed using scores obtained on 21 children all of whom had been
examineq on the Grover Developmental Charts including the new

language charts.

2.7 THE METHOD WHEREBY THE VALIDITY OF THE GROVER DEVELOPMENTAL

CHARTS WAS EXAMINED
2.7 (1) Content Validity

"Content validity involves essentially the systematic examination

of the test content to determine whether it coveys a repfesentative
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sample of the behaviour domain to be measured.... Content validity

is built into a test ffom the‘outset thYough the choice of appYopriate
items" (Anastasi, 1968, p.100). Such an examination of the content
validity of the Grover Developmental Chalts does not fall within the
scope of this study but is I'ather the domain of the larger study

Iun concuITently with this«study, namely the standardization of-

the Grovel Developmental Chalts whelein the selection of test items
was pleceeded by a thofough and systematic examination of Televant

and existing scales.

Face validity

j"Con;ent validity shouid'not’be'cpﬁfﬁ;ed,witﬁvface validity.‘ The
1atter is not validity in tbg”téchnical sense; it refers, not to

what the test ac;ually meéﬁﬁrgsfbut to whaf it appeals superficially
to measule., Face validity peltains to whetherl the-test "looks valid"
to the,subjects who take it, the administrativelééféoﬁnel who decide
on its use gnd other technically untlIained obsefveks." (Aﬁasﬁasi, 1968,
p.104)f Face validity is consideled a desilable feature of a test,

in oIdet to obtain gooq co~operation from thg users and subjects,

bqt it_shoulq not be rYegarded as a substitute for objgctively de-

temined validity.

As the Grover pgvelopment§1 Chgrts vely obviously have face validity
a study to inyestigate its face validity was deemed unnecessaly.
Sucb a sﬁudy could be conducted by, for example, making a list

of qiin;calﬂpsychologists, paediatricians, child psychiatTists and

others who would be likely to either use or come into contact with

the Grover Developmental Charts in practice. A copy of the Grover
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Developmeqtal Charts could be given to.these people and their comments
as to face validity could be vecorded. However, the face validity
of the Grover Developmental Charts could quite easily be established

without such a study.
2.7 (i1) Criterion-related validity

"Criteyion-velated validity indicates the effgqtiveness of a test

in pyvedicting an individual's behay#our in specified siﬁuations. For
this purpose, performance on the test is checked against a critevion,
i.e. a divrect and independent measure of that which the test is
designed to pvedict....The criterion measure against which test
scores ave validated may be obtained at gpproximately the same tiﬁe

as the test scoras of afté#Ia’stated intevval."” (Anastasi, 1968, p.105)

The criterion measure in the case of this study against which the
Grover Developmental Charts was validated, was the Denvel Developmental
Screening Test which was administered during the same session as the

retest or second administration of the Grover Cha¥ts.

Other than selecting a previously available test in order to provide
criterion yelated validity no other criterion was available. TheTe
existed for example no other cvriteria such as school peffcrmance,

teacher yating or academic achievement for such an infant population.

‘Long-term prediction versus diagnosis

For certain uses of psychological tests, concurrent validity is the

‘most appropriate type to be used and can be justified in its own
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vight. "The logical distinction between predictive and concu¥rent
val@dity 1s based not on time but on_the gbjectives of testing.
QOncquen§ validity i; Televantuto tests employed for diagnosis of
exiéting status, rvather than prediction of future outcomes." (Anastasi,
1968, p.105). Thus in the case of this study, the Grover Developmental
Charts having been designgd for use as a diagnostic instyvument, it

was appyopriate to examine concurrent validity aﬁd not pYedictiQe

validity.

As predictive validity will be mentioned in the discussion of this
study a brief mention of its current status in infant testing 1is

relevant.

ﬁMuch confusiqn s;ill exists ?n the lite#ature‘and_in practice
concevrning the use of infant evaluations in the prediction of later
1n:e11ectua1 functioning." (Knobloch & Pasamanick, 1963, b.43). Over
the last 50 yeaws there have been numerous attempts to relate deve-
lopmental test scoves, obtaingd during ;nfancy, to standardized
intel;igence tests, given later in adolescence and adulthood.

Reviews of this literature (Bayley, 1970; Rutter, 1970; Stott & Bell,

1965; Thomas, 1970) tend to concur with Bayley's summary.

"Thg findings‘of these early studies of mental gyowth of infants

have begn ngegted sufficiently often so that it is now well established
that test scgves_eavned in the first year or t&o haveVVelatively

little predictive validity (in contrast to tests at school age or
1ater)‘a1thqugh they may have high yalidity as measuves of the
children's cognitiye abi;ity at the time." (Bayley, 1970, p.1174 in

- McCall et al., 1972, p.728.)
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“

In finding the validity of test scores an essential precaution is to
make certain that the test scores do not themselves influence any‘
individual's criterion stwutus. "Such influences would obviaisly raise
the correlation between test scores and criterion in a manner that

is entiyely spurious or avtificial." (Anastasi, 1968, p.106).

. This possible source of error in test validation is known as cyiterion
contamination as the criterion scoves become so called 'contaminated!'
by the scorer's pTeknowledge of the test scores. To prevent the
pogsibility of such a source of error it is absolutely essential that
no person who participates in the assignment of criteria ratings
have any knowledge of the examinee's test scoves.' (Anastasi, 1976,

p.142)

In this study, in order to prevent this possible source of eyror, all
items on both the Gvover Developmental Charts and the DDST weve
scored, that is marked plus oy minus, but none of the fina; or total
scores were added up or converted to norm scores until all 108
children had been tested and vetested on the Grovey Developmental
Chayts and tested on the DDST.» Thus total scores of individual
childven were known only at the end of the study aftevy all adminis-

tration of tests used had been completed.
2.7 (i1i1) Consttuct validity

"The constvuct validity of a test is the extent to which the test
may be said to measure a theoretical construct or trait, " (Anastasi,
1968, p.114) such as intelligence, anxiety and so on. 1In the case

of the Grover Developmental Chavts the construct hOpéfully being



measured is developmental level or developmental age in several

clearly defined and separately assessed aveas.

Age differentiation

According to Anastasi (1968) a major criterion used in the validation
of many intelligence tests is age. Since abilities arve expected to
increase as the child develops and becomes older, test scores should

likewise reflect such growth and increase, if the test is valid.

The critevion of age differentiation is applicable in the case of
the Grover Developmental Charts as it supposedly measures a trait,
namely development, which exhibits clear cut and consistent age

changes.

The criterion of age differentiation was examined by using the
following procedure:

(1) Each individual's score for each item on all the subscales i.e,
body management; interaction with objecﬁs;socialization, communice-
ation receptive; communication expressive, was correlated withleach
individual's chronological age. The individual's scoves for the
items on the subscales, as dependent variables, and the individual's
chronological age as independent vaYviable, were plotted on a graph.
(11) The particular programme used i.e. BMDP 6D also gives the
co?reiation coefficients between the dependent and independent
variables

(iii) On examining the gvaphs thus obtained, it was found that the
feletionship between age and the non-language dependent variables

weye non-linear,
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(iv) In ovder to make the.velatioqship linear, an attempt was made
to fi; y;Y{ou; transfovmggions such as logit, asymptotic and arcsin,
on the dependent variables

(v) The transformation qhigh best rgndered the relationship between
age and the non-language scoves linear, was the logit transfovmation,
which was then used

(vi) Using this function, a multiple linear regression analysis

was done on these transfoymed body management etc. scorves. From

a multiple linear regression analysis an estimated age was obtained
for each individual from his body management, etc. scores.

(vii) A principle component analysis was done on the scores on the
five subscales. This principle component analysis yielded only one
component of importance. This component explained 94,27 of the
variability in the five subscale scores. The component scorve for
each individual was correlated with the actual or chronological

age of thévinAividual as well as the expected age obtained by means
of the regression function. It was found that the principle compo-
nent analysis takes out a component which is an estimate of develop-

mental age of the individual.

Ceryelations with other tests

"Coyrelations between a new test and siﬁilav earlier tests are
sometimes cited as evidence that the new test measures approximately
the same general area of behaviour as the other tests designated

by the same name," (Anastasi, 1968, p.1ll5) such as developmental
scales. Unlike the covrelation found in criterion-related validity
these coTrglations should according to Anastasi (1968) be moderately

" high but not too high. For "if the new test corvelates too highly
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with an already available test, without such added advantages as
brevity or ease of administration, the new test represents needless

duplication." (Anastasi, 1968, p.ll15).

In the case of this study the scores on the Grover Develoﬁmental
Charts were correlated with the scores on the DDST by means of
bivariate plotting BMDP 6D. Both tests are purported to‘measure
development or dev¢10pmgnta1>agg, ;he Grover Deve10pménta1 Charts
are however more detailed and render a qualitatively different

profile from the DDST.

Each individual's body_management score on the Grover Developmental
Charts was ;orrelated with_his gross motor score on the DDST. The
interaction with objects scores on the Grover Developmental Charts
were correlated with the fine motor adaptive scores on the DDST.
The socialization scores on the Grover Developmental Chaftsiwere
correlated with the personal-social scores on ;he DDST. The‘total
score for the Grover DeveIOpmental Charts old communication chart
(R= 51) which cbnsisted‘of expressive score (i.e. cémmon plus
expressive items) plusArgceptive score (ite. common plus receptive
items) was correlated wiph thg language score on the DDST. The total
score for the Grover Developmental Charts new communication chart
(N = 57) which consisted of expressive score (i.e. common plus
expressive items) plus receptive score (i.e. common plus receptive

items) was correlated with the language score on the DDST.

Factor analysis

‘This is a statistical procedure for the identification of psychological

traits. "Essentially factor analysis is a refined technique for
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analyging the interrelﬁtionships of behav?ouf dgta....In the process
of factor‘apalysis, the numbgr of var;ables or categovies in terms
of which each individual's performance can beldescTibed is reduced
from the number of original tests to a relatively small number of

factor or common traits." (Anastasi, 1968, p.116)..

Once the factors have been identified, they can in turn be used to
describe the factorial composition of a test. In this way a test

can be characterized in terms of the major factors detevmining its

scores, together with the weight or loading of each factor.

In this study a factgr anglyg{s was done using the programme BMPP 4M
on the vayiables which had bgen t?angformed by the logit transfor-
mation i.e. the‘body”manggemquf in;evactiqn with objects, sociali-
zation, communication yqth Yeceptive and engesgive. With the
latter only‘those sub jects scores who had begn exapined originally
on the new comﬁunicgtion_cha?t_and not on thg new communication chévt
atva later date after the old communication chgrt had been ad-
ministered, were used, and body management, etc., as the variables
for each individual. The factor analysis or in this case pfinciple
component analysis was preceded by an intervcorrvelation of the five
subscales of the Grover Developmental Charts. The method employed
by which the intercorvelation between the five subscales was cal-

culated was bivariate plotting BMDP 6D.

.
o .

The factor analysis oy principle component analysis formed part

of the procedure of examining the critervion of age differentiation.
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Internal consistency

"The essential chavacteristic qf this method is that the criterion
is none other than the total score on the test'itself....lt is
appavent that_internal qqn;istency c§rfe1ations, whether based on
items or subtests, are‘essentiglly measures of homogeneity. Because
it helps to characterize the behaviour domain or tirait sampled by
the test, the degree of homogeneity of a test has some relevance

to its construct validity. Nevevtheless, the con;Yibutidn of
internal consi;tency data to test validation is very limited.”

(Anagstasi, 1968, p.117).

One manney in which the criterion of internal consistency can be
applied involves the correlation of subtest scoves with the total
scori. The correlation of the subtests with the total score should

be high in order for the test to have intevnal consistency.

Internal consistency of the Grover Develqpmental Charts was examined
ghrough bivariate‘plocging BMDP QD in ;he following way: Each
individual's subtest score on the Grover Developmental Charts i.e.
body management, etc., Qas corfelated with thevindividual's total
deyelopmgpta%“age_or overall score, that is the total scove of all

the subtest scores.

This was done sepgfately, that is twice. Once fqr those 51 indivi-
QUals orig%nallynexamined on the Grover DeygIOPmental_Charts in-
cluding the old communication chart”and once for those 57 individuals
exgm;ned originally on the Grover Developmental Charcs including the

new communication chart.
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2.8 THE METHOD BY WHICH THE SIGNIFICANCE OF THE VARIABLES

SEX; SOCIAL CLASS; HOME VS CRECHE WAS EXAMINED

In order to examine the significance of the_v§ria§1e§“sex; social
class, home vs creche as rglated_tq the fivg ;ubscales of the
Gfove¥ Developmental Chafts ; one-way analysis of variance and
covavriance BMDP IV correcting for age and age2. That 1is the

age of the individual was extracted from the score so that the
significance of the score should not be arveflection of age but

be the significance of the variable being examined i.e. sex, social

class, and home vs creche.

The computer used in examining all the data in the_present study was
IBM 370/158 of Multidata Co. at the Medical Research Council,

Institute for Biostatistics, Tygerberg.
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3. RESULTS
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SUBJECTS

but of the total number,qf 108 chilqren_usgd in the study, a total
of 70 childFen formed the group of creche children., Of these 70
children ranging in age frqm 10 to 36 months, 34 wefe male and 36
were female. A total of 38 childfen formed the group of home
children. Of these 38 children‘raqging in age from 10 to 36
months, 14 were male and 24 were female. Thus of the 108 children

in total, 48 were males and 60 were females.
COMMUNICATION CHARTS

10 children were retested on the new language charts separately, gt
some period not exceeding five months after their initial test and

retest on the Grover Developmental Charts including the old commu-

nication charts. There were 6 females and 4 males.

41 childFen were retested on the new language charts separately,
immediately i.e. at the same age in months as their initial test
and retest on the Grover Developmental Charts including the old

communication charts. There were 20 females and 21 males.:

This group of 10 plus 41 children make up the group N = 51. This

data was examined separately.

57 children were tested and fetested on the Grover Developmental
Charts including the new revised communication charts. There were
34 females and 23 males and they made up the group of N = 57 whose

data was examined separately from the group N = 51.
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3.1 RELIABILITY

3.1 (1) Test - retest veligbility BMDP 6D Bivaviate plotting

3.1 (41)

Table I: Test vs retest vreligbility coefficients on the

Grovey Developmental Chavts

N . coY.
Body managemgnt test Vs retest 108 +999
Interaction with_objects test vs retest [ 108 »992
Socialization test vs retest 108 ,999
Receptive old comm test vs vetest 51 ,992
Expressive q;d_comm test vs retest 51 ,998
Receptive new comm test vs vetest 57 ,990
Expressive new comm test vs retest 57 ,994
Receptive new sep comm vs reéc old comm 51 ,971
Expressive new separate comm vs exp¥ess
old comm. | 51 ,951

Tester ~ Observer veligbility BMDP 6D Bivariate plotting

Table 2: Testevr vs Observer veliability coefficients on the

Grover Developmental. Charts

N covY.
Body maﬁagement testey vs obsevrvey 21 ,998
Interaction with ob jects tester vs obs 21 ,999
Socialization tester vs observer 21 »997
Receptive comm tester vs observer 21 »999
Express comm testeY vs observey 21 »997
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3.2 VALIDITY

3.2 (i) Cyiterion velated valitdity and construct validity i.e.

correlations with other tests BMDP 6D Bivariate plotting

" Table 3: Grover Developmental Charts vs Denver Developmental

3.2 (i1)

Screening Test Correlation

N cor
Soelalization (Gvover vs
Personal-Social (DDST) 108 ,940
Interaction with objects (Grover) vs
Fine motov adaptive (DDST) 108 ,863
Body management (Grover) vs
Gross motoy (DDST) 108 ,936
01ld communicatioh total (Grover) vs
Language (DDST) 51 ,969
New communication total (Grover) vs
Language (DDST) 57 4955

Construct validity - internal consistency

BMDP 6D Bivariate plotting

Table 4: Subscores on the Grover Developmental Charts vs

Total scores on the Grover Charts Correlation

Total 1 Total 2

‘Body management ,9?} ,972'
Interaction with objects ,983 ,986
Socialization ,985 ,990
Receptive communication o ,970 ,982
Expressive communication ,951 ,982
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Table 4: Total 1: N = 51: Data obtained on Grover Developmental

Charts including old communication charts

Total 2: N = 57: Data obtained on Grover Developmental

Charts including new communication chavts

3.2 (ii11) Construct validity - age differentiation
A, BMDP 6D Bivariate plotting

Table 5: Correlation of subscales on Grover Developmental

Charts vs Age at administration of the subscale

N cor
Body management test vs age at test 108 ,926
Interaction with objects vs age at test [l108 ,941
Socialization test vs age at test. . {108 »942
Body management retest vs age at vetest (108 ,925
Intevaction with objects vs age at YetesthS v,932
Socialization Yetest vs age at rvetest 108 ,939
Receptive old comm test vs age at test 51 » 942
Expressive old comm test vs age at test | 51 ,950
Receptive old comm vs age at retest 51 »932
Expressive old comm vs age at vetest 51 ,949
Receptive new comm test vs age at test 57 ,904
Expressive new comm test vs age at test | 57 ,912
Receptive new comm vs agevat retest 57 ,897
Expressive new comm vs age at retest 57 ,915
Personal social DDST vs ag at retest 108 ,921
Fine Motor adaptive DDST vs age at retestl08 , 906
Language DDST vs age at fetestu 108 ,923
vass‘Motor DDST vs age gt retest: '108 ,952
Receptive new sep comm vs age at admin 51 ,961
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N cor.
Expressive new sep comm vs age at admin | 51 »968
Receptive new sep or new vetest comm vs
age at admin 108 ,919
Expressive new sep ov new vetest comm vs ' '
age at admin 108 »931

B. Multiple Linear Regression BMDP IR

1. N = 108: Stepwise regression to predict age from Body management

(X43); Interaction with objects (X44); Socialization (X45).

Prediction equation: Age = -0,326 -6,758X43 -8,955X44~-7,625X45

o

_ 72 - BMI
X43 = o8 {72 x BMI}

_ 72 - 1WO01
X44 = LoBg {72 x IWOI}

>
|
=~
(2]
g
N
~J
N
q

= | S0CT
45 72 % 3001}

2. N = 57: Stepwise vegression to predict age from Body management(x43);
Interaction with ob jects (X44); Socialization (X45): Receptive new

communication (X46); Expressive new communication (X47).

Prediction equation: Age = 0,864-8.827X43-9,145X44-5,661X45-0,092X46+0,092X47
_ 72 ~ BMI|
X43 = Loge {72 x BMI}

% -1 72 < IWOI
44 = %8 |72 x WOl
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_ 72 - SOCI
X4s = Log, {72 X SOCI]

&46 = 'Loge 72 - Rec.New I
72 x ec.New I

72 x Express.New I

»

X = - L] 3
47 Loge {}2 Express.New f}

C. Factor Analysis-Double Precision Version

Unvrotated factor loadings (pattern) for principal

BMDP 4M

components

Factor 1

Body management
Intevaction with objects
Socialization

Keceptive new communication

Expressive new communication

0,961
0,970
0,973
-0,974

-0.977

Factor 1 explains 94,27 of the vaviability of these five subscale

scores.

3.2 (iv) Construct validity - Factor analysis

A. Bivariate Plotting BMDP 6D

Table 6: Intevcorvrelation between 5 subscales on Grove¥

Developmental Charts

Intevaction with objects vs body management
Socialization vs Body management
. Receptive old comm vs Bedy management

Socialization vs Intevaction with objects

108

108

231

108

»956
»951
»902

,959
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N cor
Expressive old comm vs Body management 51 ,886
Receptive old comm vs Inter. with objects |51 »935
Expressive old comm vs Intey. with objects | 51 »906
Receptive old comm vs Socialization 51 ,962
Expressive old comm vs Socializatioh 51 »936
Expressive old comm vs Recept old comm 51 4965
Receptive new comm vs Body management 57 2924
Expressive new comm vs Body management 57 »921
Receptive new comm vs Inter with objects 57 ,961
Expressive new comm vs Inter yith ob jects 57 ,95?
Receptive new comm vs Socialization 57 ,962
Expfessivg new comm vs Socialization 57 »966
Expressive new comn vs Receptive new comm | 57 ,991

B. Factory Analysis - Double Precision Vewsion  BMDP 4M

(As in 3C under age diffeyentiation)
, o

Factov 1 explains 94,2% of the variability of the five subscale

scovres on the Grover Developmental Chavts.

C. Bivarviate Plotting BMDP 6D

Table 7: Factor scoves cowrelated with predicted and

Chyronological age

N co
Factoy scores vs Predicted age 54 ,989
Factor scores vs Chronological age 54 -,960

Pradicted age vs Chronological age 54 ,971
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3.3 SIGNIFICANCE OF VARTABLES SEX; SOCIAL CLASS AND HOME VS CRECHE

One way analysis of variance and co-variance BMDP IV

cotrecting fotr age and age2
3.3 (1) Body management and mobility N = 108

No significant diffelence was found between the sexes, within
the various social classes or between children examined at

home or in a creche situation.
3.3 (11) Interaction with objects N = 108

A significant difference was found between the sexes

p = 0,0017, females greater than males.

Social class 4 was significantly less than social class 2

p = 0,0219.

Social class 4 was also significantly less than social

class 3 p = 0,0300.

No significant difference was found between children examined

at home or in a creche situation.

3.3 (111) Socialization N = 108
A‘significant difference was found between the sexes p = 0,0076;
females greater than males.

No significant difference was found within the various social
classes or between children examined at home or in a creche

situation.
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3.3 (iv) Receptive new communication N = 57

A significant difference was found between the séxes p = 0,0056,
females“gregter”than males.

Social class 4 was significantly higher than social class 4

p = 0,0051.

Social class 2 was significanly highet than social class 4

p = 0,0399. |

No significant difference was found between children examined

at home or in a creche situation.
3.3 (v) Expressive new communication N = 57

A significant difference was found between the sexes p = 0,0053,
females greater than males. |

Social class 3 was significantly higher than social class 4

p = 0,0148.

Social class 2 was also significantly higher than social class 4
p = 0,0371

No significant difference was found between children examined

at home or in a creche situation.
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3.4  HISTOGRAMS

Univariate Plotting BMDP 5D

Table 8: Histogram of N = 108

Body management (test) Grover Charts
In;eracgioﬁ with»objects (test) Grover Charts
Socialization (test) Grover Charts

Boay management (retest) Grover Charts
Interaction with objects fetest) GroverCharts
Socialization (retest) Grover Charts

Personal Social DDST

Fine Motor Adaptive DDST

Language DDST

Gross Motor DDST

Age at test

Age at retest

Mean

std dev

48,231
46,796
46,868
48,648
48,194
46,916
21,222
20,120
20,342
22,472
22,947

23,149

20,038
20,732
21,413
20,160
21,072
21,384
8,084
7,554
9,359
8,856
7,857

7,869
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Table 9: Histogram of N = 51

Body management (tes?} Grover Charts
Interaction with objects (test) Grover Charts
Socialization (test) Grover Charts

Body management (retest) Grover Charts
Interaction with objects (retest) Grover Charts
Socialization (retest) Grover Charts |
Personal Social DDST

Fine Motor Adaptive DDST

Language DDST

Gross Motor DDST

Age at test Grover Charts

Age at retest of Grover Charts & DDST

Age at new separate comm Grover Charts

Age in months test

Age in days test

Receptive comm old (test) Grover Charts
Expressive comm old (test) Grover Charts

Age in months retest

Age in days retest

Receptive comm old (retest) Grover Charts
Expressive comm old (retest) Grover Charts
Age in months new sep. comm Grover Charts

Age in days new sep comm Grover Charts
Receptive comm new sep Grover Charts

Expressive comm new sep Grover Charts

Mean Std dev
43,725 | 20,760
42,823 | 20,755
41,000 | 21,929
44,117 | 20,879
44,039 | 21,400
41,059 | 21,805
18,686 | 7,092
18,078 | 6,603
16,992 | 8.634
20,333 | 8,170
21,197 | 7,648
21,416 | 7,684
22,452 | 8.732
' 20,549 | 7,682
19,451 | 9.981
19,451 | 10,550
17,823 | 10,013
21,157 | 7,788
7,765 | 10,349
19,706 | 10,618
17,922 | 10,050
22,431 | 8.748
0,608 | 3,482
25,980 | 15,932
25,588 | 16,060
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Table 10: Histogram of N = 57

Mean Std dev
Body management (test} Grover Charts 52,281 | 18,614
Interaction withvobjects (test) Grvover Chavts 50,298 | 20,311
Socialization (test) Grover Charts 51,859 19,842
Body management (retest) Grover Charts 52,702 | 18,758
Intevaction with objects (retest) Grove Charts 51,912 20,241
Socialization (retest) Grover Charts 52,158 | 19,748
Personal Social DDST 23,491 5,298
Fine Motor Adaptive DDST 21,947 7,932
Language DDST 23,403 8.978
Gross Motor NNST 24,386 9,075
Age at test Grover Charts 24,512 7,775
Age at retest Grover Charts and DDST 24,700 7,773
Age in months (test) 24,228 7,885
Age in days (test) 8,526 | 10,825
Receptive new comm (test) Grover Charts 34,947 | 15,028
Expressive new comm (test) Grover Charts 34,737 | 15,240
Age in months (retest) ' 24,438 7,785
Age in days (retest) 7,842 7,010
Receptive new comm (retest) Grover Charts 35,982 | 14,940
Expressive new comm (retest) Grover Charts 35,263 14,972




-86-

Table 11: Histogram of N = 21

Age in months (test)

Aée in days (test)

Body management (test) Grover Charts

Interaction withuobjects {tes;) Grover Charts

Socializat#qn'(test)yGrover-Charts |
]teceptive new communication Grover Charts

Expressive new communication Grover Charts

Age at which tester observer administered

Mean Std dev
21,905 7,476
}2,4?6 10,524
46,428 | 20,302
§3,333 20,674
47,238 | 20,428
30,§§7 15,717
39,429 15,961
22,321 7,331
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4, DISCUSSION
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4.1 - EVALUATION OF RESULTS

The aim of this study was to ggtabligh pfe}iminary data on the
religbility and validity of the Grover Devélopmental Charts as
an objective measure of the current level of functioning in
selected areas of development as measured in a population of
 white, English speaking children between the ages of 10 and

36 months.

4.1 (1)Reliability

Test « retest reliability

The time interval over which test - retest reliability was measured
in this study was between 5 and 7 days. The test-retest correlation
coefficients obtained on the five subscales ranged between ,951 and
,999 (see Table 1 in results). Accorrding to Anastasi (1968, p.78),
"the higher the reliability the less susceptible the scores are to
Tandom daily changes in the condition of the subject or of the testing
environment. Thus the results indicate that the Grove Dévelopmental

Charts have excellent test-retest reliability.

Tester - observer reliagbility

The tester-observer correlation- coefficients obtained on the
Grover Developmental Charts ranged between ,997 and ,999 (see Table 2
in results). These results indicate that the Grover Developmental

Charts have excellent tesfer-ovsérVer reliagbility,
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4.1 (11) Validity

Criterion related validity and construct validity i.e. correlations

with other tests

The criterion test agéinst which the Grbyer DeveioPmental Charts were
validated was the Denver Developmental Screening Teét, as a direct

and independent measure of that which the Grover Developmental Charts
are designed to be a measure ; namely, developmental status or
developmental age in certain selected areas. When the subscales on
the Grover Developmental Charts were correlated with the corresponding
subscales on the DDST, the correlation coefficiengs ranged between
»,863 and ,969 (see Table 3 in results). These results substantiate
that the Grover Developmental Charts :are a valid measure of

developmental age.

Construct validity

Age differentiation: The results indicate that the set of scores

obtained i.e. body management; interaction with objects; socialization;
receptive communication and expressive communication, on an individual
will reflect an increase in developmental age and not necessarily
chronological age. It can therefore be concluded that thé Grover

Developmental Charts are valid in terms of age differentiation.

Factor analysis: The factor analysis or as in this case, the

principle component analysis attempts to find underlying factors,
so that the scores obtained on the Grover Developmental Charts can

be thought of in terms of combinations of these factors. A factor



«90-
analysis will also indicate which scores are related to which

factors.

The principle component analysia y1e1ded only one component of
importance. This component explained 94,2% of the variability of
the five subscale scores on the Grover Developmental Chalts.
Consequently all the scores reflect this one component which is an

estimate of the developmental age of the individual;

When the factor scores were plotted against the expected age of the
individual, the correlation coefficient rendered was ,989 which is

lavger than the correlation coefficient of ,960 which was obtained

when the factdr scores were plotted against chronological age (see

Table 7 in results). This then explains why this.component is

identified as an estimate of developmental age rathel than chronological

age.

Internal consistency: The correlations of the subscales of the

Grover Developmental Charts with the total score ranged between ,951
and ,990 (See Table 4 in results). According to Anastasi (1968) such
correlations should be high, as is revealed by these results, in
ovder for the test to have intermal consistency. Therefore one

can say that the G rover Developmental Charts are valid in terms of

their internal consistency.
4.1 (111)'Significance of variables sex; social class; home vs creche

In this study with a sample of 108 subjects, sighificant differences

wele found:-
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(a) between the sexes, females greater. than males on all the G ove
Developmental Charts, except the chart on body management and
mobility_(see‘results),

(b) between the social classes on the chart)interaction with

objects and on both the receptive and expressive communication

)

charts (see results).

However, although these significant differences were found in this
study, in an independent and far larger statistical analysis (n = 550)
of Gilbert (1977) when these same variables were examined fovr

their significance, no significant differences were found. Therefore
one can conclude that the significant differences which were found

in this study were probably due to random sampling variations.
4.2  METHODOLOGICAL CONSIDERATIONS

Although an attempt was made in the present study to overcome the
methodological problems inherent in a stuy of this kind, two

problems encountered maymow be mentioned.

Firstly, due to the unfortunate difficulty encountered a short

way through this_study, when the old communication charts were

found to be inadequate and the new revised communication charts

were instituted, a retest of some of the subjects on the new revised

communication charts was necessitated. As a result the data thus

avai}ab1e”fof'examination in this study, was reduced to N = 51 and
N = 57 respectivelf for the old and new communication charts as
compated with the‘data available for examination N = 108, on the
" first three charts i.e.body management; interaction with ob jects

and socialization,
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Secondly, in this study only one criterion was used against which
the Grover Developmgntal Charts was validated, namely the DDST,
Obviously if one or two more criteria had been used, the criterion
related validity might have been established with a greater degree
of secuirity. However, as has plLeviously been mentioned in the
Method, with a population of this age group, no othel objective
criteria are available such as school perforﬁance for example. One
must therefore rely on other previously validated tests, which examine
the same area as the Grover Developmental Charts. For practical
reasons of time and man powel available, howevel, for the purposes
of this study it was only feasible to validate the Grover Develop-

mental Charts against one criterion related test.

4.3 IMPLICATION OF THE PRESENT STUDY FOR FURTHER STUDY

As has previously been mentioned, the Grover Developmental Charts
were designed primarily for use with handicapped children and
particularly the mentally retarded child. Although it was necessary
to do a study such as this on a normal population and to have
established norms on a normal population it would be of value to
extend a study of this kind to a mentally retarded population and
other kinds of handicapped population groups. Such a study might
uncover certain trends in the seemingly uneven development of the

atypical child.

Such a study should also be carried out on the black population
group in South Africa as no test exists with norms established for
this large group of people, either normal or atypical. Such a

shortcoming makes work with this population very difficult.
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The Grover Developmental Charts were designed for use as an
instrument for the diagnosis of the current level of functioning

in certain selected areas, and not as a means of predicting future
outcomes. Furthe more it has previously been mentioned in the
Method, that 'test scores earned in the first year ovr two have
Ielatively little predictive validity (in contrast to tests at school
age or later) although they may have high validity as measures of

the children's cognitive ability at the time." (Bayley, 1970 in

McCall et al., 1972, p.728.)

However, recent research studies such as those of Du Bose (1976),
Van der Veer and Schweid (1974), Hatcher (1976) and Illingworth (1971)
indicate that the predictive validity of infant tests on the

mentally retarded population is good.

Thus in terms of the mentally handicapped child for whom the Grover
Developmental Charts weve specifically designed, they may well have
predictive validity for this population. This points to a need fo~

further research to be done in this direction.

At the end of the present study and as a result of another statis-
tical analysis (Gilbert, 1977) which examined among other things
i;em analysis and established the normative data for the Grover
Developmental Charts, they were modified. The extent of the modi-
fications is very limited (97% of the itemé remaining unchanged),
and does not affect the fundamental results or the applicability

of this study.
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5. CONGCLUSION
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An analysis of the results obtained in this study leadsto the
conclusion that the Grover Developmental Charts have excellent
test-retest and tester-observer reliability., Furthe more as is
substantiated by the results of an examination of the criterion
related validity, age differentiation, internai consistency, and
factor analysis, the Grover Developmental Charts are a valid

instrument and serve the purpose for which they were designed.

Qne can thus conclude that the Grover Developmental Charts are appli-
cable for use with tﬁe normal child from 10 months to just under 36
months. Furthe more, although the Grover Developmental Charts have
not yet been applied to any extent to thé atypical child, the

results so far-oBtained in this study suggest that they would provide

a valuable instrument for use with the handicapped child.
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Reliability

1. Test-Fetest reliagbility

a) Body ma:agemenf retest score vs Body manigement test score
N = 108 cor = ,999
ean std dev
X 48,240 v 20,029
Y 48,648 20,160
Y X
b) Interaction with objects retest score vs Interaction with

objects test score

N = 108 cor = ,992
mean | std dev
X 46,768 20,767
Y 48,194 21,072
Y X
c) Socialization retest score vs Sociglization test score
N = 108 ' cor = ,999
mean std dev
X 46,731 21,458
Y 46,916 21,384
Y ' X
d) Receptive retest score vs Receptive test score (old communi-
cation) ~
N = 51 cor = ,992
mean | ] std dev
X 19,451 10,550
Y 19,706 10,618
. Y X
.e) Expressive retest score vs Expressive test score (old com-
munication)

N = 51 cor = ,998



£)

g)

h)

i)
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mean
17,823
17,922

Y

Receptive ¥etest score vs Receptive test sco¥e (new commu-

nication)
N = 57
mean
34,947
35,982

Y

cor = ,990

std dev

15,028
14,940

X

Expressive retest score vs Expressive test score (new

communication)
N = 57

mean

34,737

35,263

Y

cor = ,994

std dev

15,240
14,972

X

Receptive new sepa¥ate comm. score with Receptive old

comm. SCo¥e

N =51

mean

19,451

25,980

Y

cor = ,971

std dev

10,550

15,932

X

Expressive new separate comm. score with Expressive old

comm. Score

N = 51

mean

17,823

25,588

cor = ,951"

std dev

10,013

16,060

.~



2.

a)

b)

c)

d)

e)
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Tester - Observer Reliability

Y X
Body management (obse¥ver) score vs Body management (tester)

score

N=21" cor = ,998
mean . std dev
46,619 | 20,304
46,428 _ 20,302

Y X
Interaction with objects (observer) score vs Interaction with

objects (tester) score

N =21 : cor = ,999
mean ' std dev
43,333 20,328
43,333 20,674
Y X ,

Sociglization (observer) score vs Socialization (tester) score
N =21 cor = ,997
Mmean std dev
46,905 | 20,741
47,238 20,428

Y X
Receptive (obse¥ver) score vs Receptive (teste#) score
N=21 . cor = ,999
gggj std dev
30,809 15,526
30, 857 | 15,717

Y X

Expressive(observer) score vs Expressive (tester) score

N =21 cor = ,997
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mean std dev
b 30,857 . 16,107
Y 30,429 15,961
Validity

1. Criterion related validity and construct validity i.e.

correlations with other tests. Grover Dev. Charts vs

Denver Dev. Screening Test

Y - X
a) Soclalization (Grover Dev. Charts)retest score vs Personal

Social (DDST) score .

N = 108 cor = ,940
mean std dev
X 21,222 » | . .8,0841
Y 46,916 21,384
, Y h
b) Interaction with objects (Grover Dev. Charts) retest score
- vs. Fine Motgr Adaptive (DDST) score
N = 108 cor = ,863
X 20,120 7,5539
Y 48,194 21,072
Y .
c) Body management {Grover Dev. Charts) retest score vs Gross
Motﬁr (DDST) score
N = 108 cor = ,936
mean ‘ std dev
X 22,472 8, 8556
Y 48,648 20,160
Y .
‘d) " Total ;core old communication (Grover Dev. Chart) retest score

vs Language (DDST) score

N = 51 -cor = ,969



A.

e)

a).

b)

c)

d)
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mean std dev
16,922 8,6345
24,019 16,259

Y
Total score ney communication (

score vs, Lang%age (DDST) score

Grover Dev. Charts) retest

N = 57 cor = ,955
mean std dev
23,402 8,779
49,123 25,183

Construct validity - internal c

onsistency: Subscores on

GroverDev. Charts vs Total scores on Grover Charts

TbtaiYscore of Grove— Dev. Charts vs Body manggement Score (test)

N = 51 col = ,971
mean std dev
43,725 20,760
164,82 81,922

Total sco;% of Grover Dev., Charts vs Interaction withxobjects

score (test)

N = 51 cor = ,983
mean std dev
42,823 20,755
164,82 81,922

Total sgore of Grover Dev. Charts vs Socializat¥on score (test)

N = 51 cor = ,985

mean std dev

41,000 21,929
81,922

164,82

Y X
Total score of Grover Nev. Charts vs old rYec. comm. score (test)

N = 51 car = ,985

mean std dev

41,000 21.929
164,82 81,922



e)

a)

b)

c)

d)
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Y : - X
Total score of Grover Dev. Charts vs 0ld Expressive communica-

tion score (test)

N = 51 cor = ,951
mean std dev
17,823 _ 10,013
164,82 81,922
Y X

Total score of Grover Dev. Charts vs Body management score (test)

N = 57 cor = ,972
Mmean V std dev
.52,281 18,614
224,12 87,475
Y X

Total score of Grover Dev. Charts vs Interaction with Objects

score (test)

N = 57 cor = ,986
mean ' std dev
50,298 , 20,311
224,12 87,475
Y B X
Total score of Grover Dev. Charts vs Socialization score (test)
N = 57 cor = ,990
mean - std dev
51,859 19,842
224,12 87,475
Y X

Total score of Grover Dev. Charts vs New Receptive Communi-

cation sco¥e (test)

N = 57 cor = ,982
mean std_dev
34,947 15,028

224,12 87,475
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Y - o X
e) Total score of Grover Dev. Charts vs New Expressive Com-

o munication score (test)

N = 57 ' cor = ,982
mean std dev

X 34,737 15,240

Y 224,12 87,475

3. Age differentiation - construct validity

Bivariate Plotting BMDP 6D

a) Body mZnagement score (test) vs age :t test
N = 108 cor = ,926
gggg std dev

X 22,947 7,8570

Y 48,240 | 20,029

Y , X

b) Interaction with objects score (tegtz vs age at test
N = 108 : cor = ’9,41
gggg std dev

X 22,947 7,8570

Y 46,768 20,767

Y ' X

c) Socialization score (test) vs age at test
N = 108 cor = ,942
gggg v std dev

X 22,947 7,8570

Y 46,731 21, 458

Y | X

d) Body management score (retest) vs age at retest
N = 108 cor = ,925
ean std dev

X 23,149 7,8693



e)

£)

a)

b)

c)

d)
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‘g , L .- X
Interaction with objects score (retest) vs age at retest

N = 108 cor = ,932
mean std dev
23,149 7,8693
48,194 21,072

Y X

Socialization score (retest) vs age at retest

N = 108 cor = ,939
mean std dev
23,149 : 7,8693
46,916 21,384

Y X

Receptive old communication score (test) vs age at test

N = 51 cor = ,942
mean std dev
21,197 7,6481
19,451 10,550
Y X
Expressive old communication score (retest) vs age at retest
N = 51 cor = ,950
Mmean A std dev
21,197 ' 7,6481
17,823 - 10,013
Y X
Receptive old communication sco¥e (retest) vs age at retest
N = 51 cor = ,932
mean std dev
21,416 7,6843
19,706 10,618
- Y - X

Expressive old communication score (retest) vs age at retest

N =51 cor = ,949



a)

b)

c)

d)

a)

mean
21,416

17,922

Y
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std dev

7,6843

10,050

X

Receptive new communication scov¥e (test) vs age at test

N = 57
mean.
24,512

34,947

Expressive new communication score (test) vs age at test

N = 57
mean
24,512

34,737

Reéeptive new communication sco¥e (retest) vs age at retest

N = 57

mean

24,700

35,982

Expressive new communication score (retest) vs age at retest

N = 57

mean

24,700
35,263

Y

Y

Y

Y

cor = ,904

std dev

7,7746

15,028

cor = ,912

std dev

7,7746

15,240

cor = ,897

std dev

7,7726

14,940

cor = ,915

std dev

7,7726
14,972

X

Personal Social score (DDST) vs age at retest

N = 108

mean

23,149

21,222

cor = ,921

std dev

7,8693

8,0841

X

X

X



E.

b)

c)

d)

a)

b)
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Fine Mo:or Adaptive (DDST) vs age gfnretest
N = 108 cor = ,906
mean std dev
123,149 7,8693
20,120 7,5539
Y X
Language score (DDST) vs age at retest
N = 108 cor = ,923
megn std dev
23,149 7,8693
20,342 9,3591
Y X
Gross Motor score (DDST) vs age at retest
N = 108 cor = ,952
mean std dev
23,149 7,8693
22,472 8,8556
Y

X

Receptive communication score(new>separate) vs age at

administration

N = 51

mean

22,451
25,980

Y

Expressive communication score (new separate)vs age at .

X
administration

N =51

mean

. 22,451

25,588

cor = ,961
std dev
8,7324

15,932

‘cor = ,968
std dev
8,7324

16,060
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. Y -
a) Receptive communication sco¥e (new separate or new retest)
X
vs age at administration

-

N = 108 cor = ,919
| mean std dev
¥ 23,638 8,2779
Y 31,176 _ 16,052
Y
b) Expressive communication score (new separate or new retest)
Vs age atxadministration
N = 108 cor =.,931
mean std dev
X 23,638 8,2779
Y 30,694 16,168
Multiple Linear Reg*ession BMDPIR
N = 108 1. Body management (test) - X45

2. Inte®action with objects (test) - X0
3. Socialization (test) - X45

(stepwise regression on age i.e. age predicted from 1, 2 and 3)

Multiple R 0,9716 std error of estimate = 1,8491
Multiple R-squave 0,9440 i,e. 94,40% of variance 1s accounted for
Prediction equation: Age = -0,326 - 6,758)(43 - 8,955)(44 - 7,625X45
72. - B.M.I
x43 = Loge {22 X B.M. }
: 72 - I.W.0
X == A A AL
4 = Logg {72 X I.W.Oj
_ 72 - SOCI
X45 = Logg {72 x SOCI}
"N = 57 1. Body management (test) - X3

2. Interaction with objects (test) - X44
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3. Socialization (test) - X45

4. Receptive new communication (test) - X46
5. Exptessive new communication (test) - X47

(stepwise regression on age i.e. age predicted from 1,2,3,4,5)

Multiple R 0,9705 std esror of estimate = 1,9205

Multiple R-squa¥*ed 0,9419 1{i.e. 94,19% of variance is accounted for

Prediction equation:

- 0,092X

Age = -0,864 - 8.827)(43 - 9,145X44- 5,661X45 46 + 0,092X47
N 72 - BMI
X43 = Logg {72 x BMI}
_ 72 - IWOI
X4 = Logg {72 x IWOI}
_ 72 - SOCI
s = Logg {72 x SOC'I}
Y = Lo {72 - Rec.New.l
46 Be {72 x mec.New.1
_ 72 - Expfess, New 1
X47 = Logg {72 x Express. New é%
Factor Analysis - Double Precision version BMDP4M
Factor 1 explains 94,27 of the variability.
4. Factor Analysis - construct validity
Bivariate Plotting BMDP 6D
Y ‘ X
a) Interaction with objects score (test) vs Body management score
(test)
N = 108 cor = ,956
mean ‘ std dev
X 48,240 20,029
Y 46,768 20,767
Y X
b) Sociglization score (test) vs Body management score(test)

N = 108 cor = ,951



c)

a)

b)

c)
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mean }std dev
48,240 20,029
46,731 21,458

Y - X

Socialization score (test) vs Interaction with objects score

(test) ~

N = 108 cor = ,959
mean std dev
46,768 20,767
46,731 21,458

Y ' X
Receptive old communication score (test) vs Body management

score (test)

N = 51 cor = ,902
mean std dev
43,725 20,760
19,451 10,550
Y X

Expressive old communication score (test) vs Body management

score (test)

N = 51 cor = ,886
mean std dev
43,725 20,760
17,823 10,013
Y | X

Receptive old communication scove (test) vs Interaction with

ob jects score (test)

N = 51 ‘ , cor = ,935
mean std dev
" 42.823 ‘ 20,755

19,451 10,550



d)

e)

£)

g)

a)
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Y ' X
Fxpressive old communication score (test) vs Interaction

with objects (test) score

N = 51 cor = ,906
mean . std dev
42,823 20,755
17,823 10,013
Y X

Receptive old communication sco¥e (test) vs Socialization

score (test)

N = 51 cor = ,962
Mmean std dev
41,000 ' 21,929
19,451 10,550
Y ‘ X

Expressive old communication score (test) vs Socialization
score (test)

N = 51 cor = ,936

hean std dev
41,000 21,529
17,823 10,013
Y X

Expressive old communication score (test) vs Receptive old

communication sco¥e (test)

N = 51 cor = ,965
mean std dev
19,451 10,550
17,823 10,013
Y X

Receptive new communication score (test) vs Body management

score (test)

N = 57" cor = ,924



b)

c)

d)

e)
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mean std dev
52,281 _ 18,614
34,947 _ 15,028
Y X

Expressive new communication score (test) vs Body management

score (test)

N = 57 cor = ,921
mean | std dev
52,281 18,614
34,737 15,240
Y X

Receptive new communication sco¥e (test) vs Interaction with

ob jects score (test)

N = 57 cor =”,961
Mmean std dev
50,298 20,311
34,947 15,028
Y X

Expressive new communication score (test) vs Interaction with

objects score (test)

N = 57 cor = ,957
mean ' std dev
50,298 - 20,311
34,737 15,240
Y ' X

Receptive new communication sco*e (test) vs Socialization

score (test)

N = 57 cor = ,962
mean std dev
51,859 . 19,842

34,947 15,028
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v A o oy
£) Expressive new communication (test) score vs Socialization

score (test)

N = 57 cor = ,966
‘ mean std dev
X 51,859 19,842
Y 34,737 15,240
Y X
g) Expressive new communication score (test) vs Receptive new

communication sco¥e (test)

N = 57 cor = ,991
mean std dev

X 34,947 15,028

Y 34,737 15,240

Factor Analysis - Double Precision Version BMDP 4M

Unrotated factor loadings (pattern) for principal components.

Factor 1
Body management 0,961
In;eracqion with objects 0,970
Soclalization 0,973
Receptive new communication -0,974
Expsessive new communication ' -0,977

Factor 1 explains 94,27 of the variability of these 5 subscale

scores.

Bivariate Plotting - BMDP 6D

Yy - -~ B
a) Factor scores vs Predicted age

N = 54 cor = -,989
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mean std dev
X 23,947 7,3600
Y -213E -~ 7 1,0000

Y X

b) Factoy scores vs Chronological age

N = 54 | cor = -,960

EESEf“ : std dev
X 23,933 7,6098
Y  -213E - 7 1, 0000

Y X

c) Predicted age vs Chronological age

N = 54 cor = ,971
mean std dev

X 23,933 7,6098

Y 23,947 7,3600

Histograms

Univariate plotting - BMDP 5D

N = 108 : Data obtained on group of children tested and retested
on Grover Development Charts, some with new revised
Communication charts and others with old Communication

charts. The children were also tested on the DDST.

a) Histogram of.variable Body management (test)
count 108
mean 48,231
st.dev 20,038

b) Histogram of variable Interaction with Ob jects (test)

count 108
mean 46,796
st.dev 2732
/c) Histogram of variable Socialization (test)
count 108
mean 46,768

st.dev 21,413



d)

e)

£)

g)

h)

1)

kD)

Histogram
count
mean
st.dev
ﬁistogram

count

‘mean

st.dev
Histogram
count
meén
st.dev
Histogram
count
mean

st .dev
Histogram
count
mean
st.dev
Histogram
count
mean
st.dev
Histogram
count
mean

st.dev
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of varimble
108
48,648
20,160

of variable
108
48,194
21,072

of variable
108
46,916
21,384

of variable
108
21,222
8,084

of variable
108
20,120
7,554

of Vgriable
108
20{342
9,359

of variable
198' _
22,472

8.856

Body management (retest)

Interaction with objects (retest)

Socialization (retest)

Personal social (DDST)

Fine motor adaptive (DDST)

Language (DDST)

Gross Motor (DDST)



e)

£)

g)

h)

1)

)

k)

an

Higtogram
count
mean
st.devﬂ
Histogram
count
mean
st.dev
Histog#am
count
mean
stfdev
ﬁistogram
count
mean
st.dev"_
ﬂistogram
count
Mmeagn
st.dev“
Histogram
count
mean
st.dev
qistogram
cqunt

mean

. st.dev
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ofhvariable
51
41,000
21,929

of variable
51
19,451
10,550

of variable
17,823
10,013

of variable
51
21,157

7,788

of variable
51
7,765
10,349

of variable
51
44,117
20,879

of variable
51
44,039

21,400

Socialization (test)

Receptive Communication (test)

Expressive Communication (test)

age in months (retest)

age in days (retest)

Body management (retest)

Interaction with objects (retest)



1)

m)

n)

L))

p)

q)

r)
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Histogram of variable Socialization (retest)

count 51
mean 41,059
st.dev 21,805

Histogram of variable Receptive communication (vetest)

count . 51
mean 19,706
st.dev 10,618

Histogram of variable Expressive communication (retest)

count 51
mean 17,922
" st.dev 10,050

Histogram of variable age in months at (new revised separate

communication chart)

count 51
mean 22,431
st.dev ' 8.748

Histogram of variable age in days at (new revised separate

communication chart)

count 51
mean 0,608
st.dev 3,482

Histogram of variable Receptive communication (new sepa¥ate)

count 51
mean 25,980
st.dev 15,932

Histogram of variable Expressive communication (new separate)

" count 51

mean 25,588

st.dev 16,060



s)

t)

u)

v)

w)

x)

y)

Histogram
count
mean
st.dev“
Histogram
count
mean
st.dev“
Hist ogram
count
mean
st.devn
Histogram
count
mean
st.dev_
Histogram
count
mean
st.dev
ﬁistogram
count
mean
st.dev

Histogram
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of variable Personal social (DDST)
51
18.686
7,092
of variable Fine motor adaptive (DDST)
51
18,078
6,603
of variable Language (DDST)
51
16,922
8.634 ~
of variable Gross Motor (DDST)
51
20,333
8.170
of variable age at test
51
21,197
7,648
of variable age at retest
51
21,416
7,684

of varigble age at test on new separate communi-

cation chart

count

. mean

st.dev

51
22,452

8.732



C. N

a)

b)

e)

d)

e)

£)

g)

57 :
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Data obtained on group of children tested and retested

on Grover Developmental Charts including the new revised

communication charts.

Histogram
count
mean

st .dev
Histogram
count
mean
st.devn
Histogram
count
mean
st.dev“
Histogram
count
mean
st.devn
Histogram
count
mean

st .dev
Histogram
count |
mean
st.dev
Histog#am

count

mean

st .dev

of variable
57
24,228
7,885

of variable
57
8,526
10,525

of variable
57
52,281
18,614

of variagble
57
50,298
20,311

of variable
57
51,859
19,842

of variable
57
34,947
15,028

of variable
57
34,737

15,240

age in months (test)

age in days (test)

Body management (test)

Interaction with objects (test)

Socialization (test)

Receptive communication (test)

Expressive communication (test)



h)

1)

1)

k)

1)

m)

n)

Histogram
count
mean
st.dev‘
Histogram
count
mean
Stfdev
Histogram
count
mean
st.devu
Histogram
count
mean
St.dev
Histogram
count
mean
st.dev _v
Histogram
count
mean

st .dev
Histogram
count

mean

.st.dev
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of variable
57
24,438
7,785

of variable
57
7,842
7,010

of variable
57
52,702
18,758

of variable
57
51,912
20,?41

of variable
57
52,158
19,748

of variable
57
35,982
14,940

of variable
57
35,263

14,972

age in months (Fetest)

age in days (retest)

Body management (retest)

Interaction with objects (retest)

Socialization (retest)

Receptive communication (wetest)

\

expressive language (retest)



D,

o)

p)

q)

r)

s)

t)

i
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Histogram of variable Personal Social (DDST)'

count 57
mean 23,491
st.dev 8.298

Histogram of variable Fine motor adpative (DDST)

count 57
mean 21,947
st.dev 7,932

Histogram of variable Language (DDST)

count 57
mean 23,403
st .dev 8.978

Histogram of variable Gross Motor (DDST)

count 57
mean 24,386
st.dev 9,075

Histogram of variable age at test

count 57
mean 24,512
st.dev 7,775

Histogram of variable age at retest

count 57
mean 24,700
st .dev 7,773

21 : Data obtained on gfoup of children used in the study of
tester-cbserver relighility examined and re-examined on
the Grover Developmental Charts including the new revised

communication chart



a)

b)

c)

d)

e)

£)

g)

Histog#am
count
mean
st.dev"
Histogram
count
mean
st.dev“

Histogram

count

mean
st.dey“
ﬁistogram
count
mean
st.dev“
Histogfam
count
mean
st.dev
ﬁistogram
count
mean
st.dev_
gistogram
count
mean

st .dev
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of variablé
21
21,905
7,476

of variable
21
12,476
10,524

of variable
21
46,428
20,302

of variable
21
43,333
20,674

of variable
21 |
47,238
20,428

of variable
21
30, 857
15,717

of variable
21
30,429

15,961

age in months

age in days

Body management

Interaction with objects

socialization

receptive communication

expressive communication
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h) Histogram of variable age at which tester-observer done
count 21
mean 22,321
st .dev 7,337

Frequency Count Routine BMDP 2D

1. Date of bisth : day

number of values counted_ 108
mean 15,435
median 15,000
mode not unique
maximum 31,000
minimum 1,000
range 30,000
variance 66,509
st. dev 8.155

2. Date of birth : month

number of values counted 108

mean ‘ 6,2 2

median 6,000

mode not unique

maximum | 12,000

miRimum 1,000
‘range 11,000
variance : 10,954

st. dev 3,309

3. Date of birth : year

number of values counted v 108

mean 74,148
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median
mode
maximum
miRimum
range
variance

st. dev

4, Laterality

number of values counted
mean

median

mode

maximum

miEimum

range

variance

st. dev

cell percent

1: N= 74 68,5

2: N=3 2,8

3: N= 31 28,7
5. Sex

ﬁumber of vaiues counted
mean

median

mode

max imum

74,000
74,ooo
76,000
72,000
4,000
0,613

0,783

108

1,601
1,000
1,000
3,000
1,000
2,000
0,821

0,906

not established
left handed

right handed

108
1,555
2,000
2,000

2,000
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maximum 2,000,
mi?imum 1,000
range 1,000
variance .0,249

st. dev 0,499

1: N = 48 cell percent = 44,4 male

2: N = 60 cell percent = 55,6 female

6. Birth order
number of values counted 108
mean . 1,712
median 1,000
mode 1,000
maximum 6,000
minimum 1,000
ranée - 5,000
st. dev .. 0,957
vafiance 0,916
N cell percent .
1: 59 54,6
2: 28 25,9
3: 16 14,8
4: 4 3,7
6: 1 0,9
7. Length'of stay in creche in months
number of values counted‘ 108
mean 5,879
median - 3,000

mode 0,000



Months

10
11
12
13
14
15
16
17
18
19
20
21

22

12

37

.10
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maximum
minimum
_range
variance

st. dev

30,000
0,0

30, 000
56,331

7,505

cell percent

34,3
9,3
4,6
4,6
5,6
3,7
5,6
2,8
4,6
1,9
1,9
0,9
2,8
1,9
0,9
1,9
0,9

2,8
0,9
0,9
0,9
0,9

0,9
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Months N cell percent
24 1 0,9
27 2 1,9
29 1 - 0,9
30 1 0,9
8. Léngth of stay infgrev;ous creche in months
number of values counted 108
mean 0,611
median 0,0
mode 0,0
maximum 17,000
mi?imﬁm 0,0
range 17,000
variance 6,426
st. dev 2,535
Months Count cell percent
0 100 92,6.
2 1 0,9
3 1 0,9
5 1 .0,9
7 1 0,9
8 1 0,9
12 2 1,9
17 _ 1 0,9
9. Average hours of attendance of creche per day
number of values counted 108

mean

5,777
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median
mode
maximum
miqimum
- range
varianqe

st. dev

Hours Count
0 36
6 1
7 1
8 23
9 43
10 4

10. Total number of children

8,060
9,000
10,000
0,000
10, 000
17, 146

4,140

cell percent
33,3
0,9
0,9
21,3
39,8

3’7

in ‘ereche

nunber of values counted

mean
median
mode
maximum
‘minimum
range
variance

st. dev

children count
0 37
75 16
100 13

108
70,740
100,000
120,000
120, 000
0,0

120, 000
2748,977

52,430

cell percent

33,3
14,8

12,0

home group
creche 1

creche 2



-138-

children count

110 2

120 41

11. Total number of black and white staff at creche

cell percent

1,9

38,0

number of values counted
mean

median

mode

maximum

minimum

range

vartance

st, dev

staff  count
0 36
10 16
15' 13
17 2
20 41

12. Number of siblings in family

108

11,194
15,000
20, 000
20, 000
0,0

20,000
74,475

8,629

cell percent

number of values counted
mean

median

mode

maximum

mipimum

'”range

v;riance

st. dev

33,0
14,8
12,0

1,9

108
0,805
1,000
0,0
3,000
0,0
3,000
0,774

0,880

creche 3

creche 4

hoﬁe group
Cfeche 1
creche 2
creche 3

creche 4
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no.sibs count : ééiilpéfgéht
0 48 44,2
1 36 ' 33,3
2 18 16,7
3 5 4,6
5 1 1,2

13, Number of weeks spent by subject in hospital

number of values counted 108
mean 0,287
median 0,0
mode 0,0
maximum 12,000
minimum : 0,0
range | 12,000
variance 1,701
st. dev 1,304
weeks count cell percent
0 96 88,9
1 6 : 5,6
2 4 3,7
§ 1 0,9
12 1 0,9

14. Parents' socio-economic status or social class

number of values counted 108
mean 3,074
median 3,000

mode 3,000
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maximum 5,000
minimum 2,000

range 3,000

variance 0,704

st. dev 0,839

social class count cell peféént

2 29, 26,9
3 47 43,5
4 27 25,0
5 5 4,6

15, Parents together or separated

number of values counted - 108

mean 1,916

median 2;000

mode’ 2,000

max imum 2,000

miEimum 1,000

range 1,000

variance 0,077

st.‘dev 0,277

count cell percent

l:separate 9 8,3
2:together 99 91,7

16. Which parent had custody of child

numbef of values counted 108

mean 2,907
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median
mode
maximum
mi?imum
range
vefiapge

st. dev

count
1:fath¢£ 1
2:mother 8
3:both 99

3,000
3,000
3,000
1,000
2,000
0,103

0,321

cell beréént

7,4

91,7

17. Subjgtt.born'p?emhture or full term

number of values counted
mean

mediap

umode

maximum

minimum

range

varlance

st. dev

count
l:premature &

2:full term 104

18. Age of first sibliﬁg in months

108

1,962
2,000
2,000
2,000
1,000
1,000
0,035

0,189

number of values counted
mean

median

cell percent
3,7

96,3

59
59,847

59,000
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mode not unique
maximum 180,000
minimum 2,000
range 178,000
variance 1708, 404
st. dev 41,332
age ;n months count cell percent

2 1 1,7
3 . 1 1,7
4 1 1,7
6 4 6,8
7 1 1,7
10 1 1,7
11 1 1,7
12 1 1,7
36 1 1,7
39 1 1,7
40 2 3,4
41 . 2 3,4
42 6 10,2
48 1 1,7.
49 1 1,7
51 3 5,1
58 1 1,7
59 1 1,7
60 1 1,7
61 o 1,7
62 1 1,7
66 1 1,7

67 . 1 1,7



19,
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age 1in months count

69 1

72 1
- 73 1

79 1

82 1
| 84 2
102 1
106 1
108 1
114 1
115 ‘ 1
120 1
122 1
168 1
180 2

Sex of first sibling
number of values counted
mean
median
mode
maximum

minimum

range

variance

st. dev

cell percent

1,7
1,7
1,7
1,7
1,7
3,4
1,7
1,7
1,7
1,7
1,7
1,7
1,7
1,7

3,4

60

1,000
1,000
2,000
1,000
1,000
0,240

0,490
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count cell percent
male 37 61,7
female 23 38,3

20. Age of second sibling in months

number of values counted 23

mean 65,739
median 48,000
mode 48,000
maximum 132,000
minimum 3,000
range 129,000
variance 1490,744
st.dev 38,610
age in months . count cell percent
3 1 4,3
6 1 4,3
24 1 4,3
37 1 4,3
39 1 4,3
42 2 8,7
45 1 4,3
46 1 4,3
48 3 13,0
54 1 4,3
55 1 4,3
80 1 4,3
92 1 ' 4,3

95 1 4,3



21.

22.
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age in months count
100 1
108 1
120 2
128 1
132 1

Sex of second sibling

number of values counted
mean

median

mode

max imum

mipimum

range

variance

st. dev

count
male 11
female 13

Age in months of third sibling

number of values counted
mean

median

mode

maximum

mi?imum

range

cell percent

4,3
4,3
8,7
4,3

24

1,541
2,000
2,000
2,000
1,000
1,000
0,259

0,508

cell percent

54,2

5

64,799
79,000

not unique
96,000
5,000

91,000
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variance
st. dev
age in months count
5 1
60 1
79 1
84 1
96 1

23, Sex of third sibling

number of values counted
mean

median

mode

maximum

ninimum

range

variance

st. dev

1285,697

35,856

cell percent

20,0
2020,0
20,0
2 20,0

. 20,0

6

1,5000
1,5000

not unique
2,000
1,000
1,000
0,3000

0,5477
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count cell percent
‘male 3 50,0
female 3 , 50,0

24, Age in months of fourth sibling

number of values counted | 1
meﬁn 72,000
mode 72,000
median 72,000
maximum 72,000
minimum 72,000
range 0,000
variance 0,000
:'st. dev 0,000
age in months count cell percent
72 1 100, 000

25. Sex of fourth sibling

number of values counted 1

mean 2,000

median 2,000

mode _ 2,000

max imum 2,000

minimum | 2,000

range 0,000

variance 0, 000

st. dev . 0,000
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28. Home or creche

number of values counted 108
mean 2,805
mediaq 2,000
wmode _ 1,000
maximum - 5,000
miEimum 1,000
range 4,000
varilance 3,036
st. dev 1,742
creche or home count cell percent
cEeche 1 46 38;0
cteche 2 - 16: 13,9
c?eche 3 13 12,0
creche 4 2 1,9

home 36 34,3





