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ABSTRACT Cognilive development and physical
growth of 4 1o 6 year old children of Gharuan village in
Ropar District of Punjab was evaluated. The purpoze has
heen to depict sex differences in somati and cognitive abil-
ities and also o provide basic data Tor Twline COnmparisons.
[t om 120 children (60 boys and 60 girlsh wene collected
during 1994-95 who were between 4 o6 years of age, the
time whea their formal education begins, formes the basiz of
this study. Anthropometric measuremenls which meluded
stature, body mass, circumferences, skinfolds and skeleral
dizmeters (Tanner et al., 1'9%69) and the cognitive abilities
(Tnswal etal., 1988} were studied. Evaluation of somatic de-
welopment has revealed on-existent sexwal dimorphismin
stature and other body measurements. The boys and girls
perform equally well in identification, comparison and
achievement ahilities, howewver, the boys exhibit better
memory power, hinking, olfactory, recognilen and verbal
abilities than the girls. The social and parental behaviour
lavours the male child. The abzencs of sex dimorphaem in
somalic development is becanse of ihe nanural butfering of
the human female 1o environme ntal insulis.

INTRODUCTION

The status of growth and development of
children is a mirror of the overall development
of a naton. Developing countries like India are
faced with the problem of deprivation of a large
proportion of its population which is margina-
lised. The state of socio-economic situation
ohtaining in India is really dismal. Under the
condition of social and economic deprivation,
the full genetic potential for growth cannot be
achieved. This resulis in a truncated growth
whose logical consequences may be, (i) a hand-
icap in mental and cognitive development and
(i) adimimished working capacity. Char national
priorities need o revolve around these issues
uplifting the underprivileged ones so that the
growih performance of deprived children be
improved. This would reflect the advances made
by the nation in 2 really functional sense rather

than projecting rhetorically the economac fig-
ures,

The significance of studying growth and de-
velopment becomes explicit considering the
pricrity given o the nanongl growth surveys and
to large studies by many countries (Hamill ecal.,
197%; Roede and Van Wieringen, 1985; Eiben
etal., 1991; ICMRE 1972; Prokopec, 1995),
Compilation of growth studics by Eveleth and
Tanner (1990} has made it possibie o define
growth specificity o different populations and
todisengage the effects of heredity and environ-
inent. Coupling of som:atic and behavioural de-
velopment in research sindies wounld goa long
way in deciphering the mechanisms of growth.
Cihai and Sandho { 1968) provided the standards
of growth and behavioural development inour-
ban children. Children with very low birth
weight in Evrope bad marked viswal and hear-
ing impairment hesides a significant disability
in cognitive development (Eiben et al., 1995).

The cognitive and environmental factors re-
lated wo language development studied by Sie-
gel (1982) on preterm and full term habies sug-
pested significant and emphatic role of cogni-
tive factors in language development, Cognitive
development of rural children was also invesii-
gated by Jaswal etal. (1988). A comment on the
culiural influences on cognitive tesis sounds
reasonable here, Cultural differences in test
performance have been noticeable every where
{Anastasi, 19600, Culure-free tests have tied (o
concentrate on common expenences to differ-
ent cultures bul such tests generally fall short of
their objectives (Mussen, 1970). Tests for dif-
lerent cultures be established and administered.

The miormation on somatic and cognitive
development is, however, scanty in India. Rec-
ogiising this gap in knowledge an attempt 15
hereby made o put to scrutiny the rural deprived
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children of Gharan village from this angle,
who are primary school entronts in the age range
of 4 to 6 years., This is roughly the ape when
formal education beging and is hence of great
concern o pedagogists. The objectives of the
present study are to present sex differences in
somatic and cognitive development and to pro-
vide haseling data for comparative studies and
for elaborating secular shifts,

MATERIAL AND METHOIS

The present investigation on physical and
cognitive development has been undertaken on
120 children (60 girls and 60 boys) ranging in
age from 4 to 6 years, of Gharuan village of
Ropar Dastrict of Punjab during 1994-95, This
is a very big village which has a Primary Health
Centre apart from having high schools, a nation-
alised bank and a co-operative society. In spite
of these facilities, the educational standards are
lovw and a majority of the adults are illiterates.
Addiction to opium and liguor is prevalent.
Generally the living standards are poor, the per-
sonal hygiene 15 o distant dream, disposal of
garbage and effluence not properly attended o
but directed wowards the streets. Social and pa-
rental attitudes towards children, their problems
and activities are casual and o traditional outdook
of neglect of the girl child still persists.

The data were collecied from the primary
school, from the howsehold and from the prima-
ry health centre by RB where her father is a
health official. The anthropometric measure-
ments were inken according w standard IBRPHA
growih comminge recommendations (Tanmner et
al., 1969) which included stature, body mass,
cireumferences of the head, chest, calf and up-
per arm, skinfolds at the biceps, triceps, sub-
scapular, suprailine and call and diameters of
the humerus and femur bicondylar, Body mass
of the children was taken with a standardised
weighing machine upto the nearest (0,5 kg, Skin
and subcutaneous tissue fold thicknesses were
measured with a Harpenden Calipér up to the
nearest (1.2 mm whereas all other measurements
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were taken to the nearest millimetre. Test retest
was performed on 10 subjects of the same age
groups on two different days in order to report
om the level of accuracy of the investigator, The
percentage of difference on two occasions wias
046 for height, 081 for head circumference,
Chest, upper arm and call circumferences and
femur bicondylar diameter have less than 2% of
differences on two occasions, The skinfolds
have shown higher differences on two occasions
which were up 1o 5%.

Authenticity and precision in growth studies
is linked 1o the age of the participants. The in-
vestigator and her father had éxcellent rapports
with the parents of the children as they were in
a position 1 help them in case of illness. The
dates of birth were recorded with lots of accu-
racy. The technigque of age grouping is such
where the mean age would be depicted as a
whole year figure, e.g., age group of 4 includes
subjects of ages 3500 to 4.499 years. Skinfolds
were log transformed using Edwards et al.
{1955) method in order o make their distribu-
tion Craussian.

Ascale developed by Tnswal etal. (1988) has
been used (o assess the cognitive abilities of the
present children. According to Jaswal et al.
{19&%) "This scale assesses cognition by evalu-
ating individual performance in nine cognitive
abilities; viz., verbal, identification, recognition,
comparison, achigvement/performance, think-
ing, memory, olfactory and auditory discrimi-
nation.” The test has o be presented as o game
to the child and his performance is to be judged
only after he is sufficiently motivated. The ad-
ministration of this test has been a very difficult
task which required a long time and involved
repetitions, To collect data on 120 subjecits has
been a huge job.

RESULTS

Somatic Development

Tables 1 to 3 depict the means and SD of var-
ious body measurements of children of the
present study. All the measurements except for
skinfolds increase with age in boys and girls,



COGHITIVE AND SOMATIC DEVELOPMENT OF 4 TO & YEARS OLD CHILDREN f3

Table 1: The mean, SD and t-value of stature, body mass, humerus and femor bicondylar diameter of children
of Gharoan village [rom 4 years to & years of age

Age Boys Girls
(ir years) fvalioe
N Meam 5L N Mean 30
Srarare o)
4 10 9906 F.44 in w152 4.03 075
5 20 103,20 .26 0 104,59 5.6 0.72
] 20 10743 4,96 20 109,32 4,69 1.23
Body mass (kg)
4 20 14.375 1.54 20 13.50 1.23 2.02*
5 20 15.500 LB 20 15.25 122 0349
& 0 16. 150 LK} 20 15.70 1492 [ ]
Humerus bicondylar diameter (cm)
4 20 3491 039 20 3.75 042 119
5 20 4,15 036 20 406 0.54 64
& 20 427 .28 20 4,11 048 1.28
Femur bicondylar diamerer [ )
4 0 6.28 015 0 602 0.27 171+
5 0 6.61 044 0 &, 20 033 1.58+
] 20 6.69 047 0 6,32 037 L. Th*
 p oo (03

Tuhble 2t Head circumference, chest drcumference, upper arm dreumference and colf circumference in the chil-
dren of Gharuan village from 4 years lo 6 years of age

Age Roys Girls
(i wears) i-walue
Maean 1D N Meari sD
Flead circumferénce (cm)
4 20 49,95 1.26 20 4827 1.25 4.14%
5. 20 4972 1.35 . 49,18 1.%4 1.28
& 20 S0.18 1.70 20 49.16 160 1.95
Chest circwmference (o)
4 0 S0.80 2.50 0 45.49 135 LR
5 20 53.53 127 0 5146 147 1.43
& 20 5195 198 0 5096 245 141
Upper ann circumference (om)
4 20 15.28 1403 0 15.16 052 .39
5 20 15.42 0.5 0 15,46 1.32 012
L3 20 15.40 1.2% 2- 14,85 077 1.4
Calf circumference fom)
4 20 19.79 .09 20 oG4 1.04 045
5 0 2017 1.0% 20 20,50 163 0y
& 20 031 1.56 20 19.83 096 1.29
=p < 005

Significant sexual differences emerge in body  tion with advancing age, in bays and girls equal-
mass, head and chest circumferences in the age  ly. Except for triceps and subscapular at age 5,
group of 4 years only, which are in favour of  which are significantly greater in girls, all oth-
boys. Femur bicondylar diameter is significant-  er fatfolds are almost similar in the two sexes.
ly larger in boys at all the ages. L

’ The thickness of skin and subcutaneous Hs- Cognitive Devalopment
sue folds at biceps, triceps, subscapular, suprail- The cognitive abilities have been presented in
iac and calf has shown a typical trend of reduc-  table 4 and 5 which are in percentage of the ulti-
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Table 3: Log transformation of trlceps skinfold, biceps skinfold, colf skinfold, subscapular skinfold and
supralliac skinfold

Age Roys il
fin pearx) t-watlue
N Mean 50 N Mean S0
Triceps skimfold
4 Pt 190080 12.32 20 19% 80 RAT 0.EE
5 0 1830 15.50 20 19%.90 13.63 2.21%
L in 181640 11.95 20 154,400 12.53 LIPS
Biceps shanfold
4 I 17810 I, 56 0 179,00 1692 017
L] n 17490 13,09 0 177.60 1618 058
i a1 1649518 13,66 In 16070 2244 1.34
Calf skinfold
4 Fi] 18810 13.09 0 1RE.RDy 14.97 .16
i o 181.10 12.42 0 18780 15.80 149
L. 0 17830 15.69 0 177.10 1 2.0 027
Subscapular skinfold
4 20 15690 13.07 in 153,30 1Z.R8& [ ]
i 0 150.1% 16,15 in 160.70 13.56 1.4
I 20 14660 11.01 n 15030 1%.45 095
Suprailiae skinfold
4 20 1449 80 16,06 in 15080 1644 LNk
5 20 13670 1358 0 143,30 200,74 (IR T ]
L] 20 13525 19.7% 0 127.55 27.25 1.02
= o DS

Table 4: Fercentage scores of verbul test, identification test, recognition test, comparison test and achelvement/
performance ability test in the children of Gharuan village from 4 years o & years of age

Age Ry Crirly
fim years) I value
N Mean R N Mean 50
Verbal rest (%)
4 20 B7.50 12.17 20 81,87 13.74 1.37
5 20 89,37 1094 in 91.87 1014 0,75
& Fatl W1.ET 1094 0 E3.62 10,65 241
Mentification fest (%)
4 n B1.62 6.0y in BL.93 .34 (L58
5 in B4 7.2 0 ETEZ 783 0.6
I 4 46 549 In 91.19 5.57 1.87
Recogrition test (%)
n LR @03 In E3.07 5491 ZAT=
5 0 Y250 154 0 0,77 1084 058
[ I 808 4.3 in 94,42 T.E4 1.84
Cavmparive lest (%)
q 0 74,99 5,89 20 TEA42 637 L.77
b £l 80,79 1347 I 474 [LEE] 1.0
i i} ER.42 104 20 8710 12.83 0.36
Achievemengipe formance abulity resr (%)
4 0 55,83 18.55 In 6375 1487 1.4%
5 20 75.00 2493 I 73,758 1259 01K
b 0 E2.08 19.73 20 73,75 22.17 1.25
* po (LOS

mate performance. Generally all the abilities  tory discrimination. Boys have scored cent per
increase withage excepl for auditory and olfac-  centratingsin these two abilities atage 4 and 6
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Table 5: Percentage scores of thinking abilily, memory power suditory discrimination. olfactory diserimination
and total cognitive ability in the children of Gharuan village from 4 years (o & years of age

Girls
‘Pjie}-fdmj Boys vl
Mean S0 N Mean 3D
Thinking ability (%)
] 0 7227 18. 76 20 6455 16.13 139
L] 0 T3.54 12,13 20 T1.36 1176 (.45
& 0 91.36 13010 20 i1.36 14.2% PR o
Memoary pawer (%)
4 0 BOL6T 123 20 631.75 1.0% 2S5
5 20 T6.8T 2304 20 52,50 2ih44 (.82
L] 20 ET.50 1987 Fiil BL6Z 18.3% 1.14
Awditory discrimmation (%)
4 20 IR 000 n .00 X236 1.00
5 20 9750 11.18 in L0y (0.0 1.00
L3 0 100 .00 in 1 0106y .00
ifaciory discrimination (%)
4 20 104003 0,00 20 B0 4004 P L
] 20 B0.00 41,04 20 B 41.04 .00
& 20 10000 0,04 20 1500 44.43 .51
FPecentage score af tal cogritive ability (%)
4 ot 8007 5704 20 TR.OZ LA L] 1.09
5 20 R6.08 T2 20 BS54l wl7 0.26
0 9253 549 20 B7.EL 6.90 L AR
*p o< 005
but in the intervening period at 5 years, they fall DMSCUSSION

short of the ultimate target. Sexuval differences
existin verbal test (age 6), in recognition (age 4),
in thinking (age &), in memory power (age4) and
in olfactory discrimination (ages 4,6) where the
bovs outperform the girls. Collective cognitive
ability which combines the individual scores
depictsa situation firmly in favour of boys espe-
cially at age 6 where they have significantly
higher performance scores than that of the girls.
This total cognitive ability increases from
A0.07% 1092.53% during 4 to 6 years in boys but
the girls improve it from 78.02% 1o 87 83% only,
during the same period. Atage 4, both the sexes
have already accomplished more than three
fourth of these specific cognitive abilities but
have yetto accomplish them totally by the age of
& years. [t may be remembered that these abili-
ties represent nominal variables and are ot com-
parable amongst themselves. Eachmay be hav-
ing itsown scale of development and time of full
achievement. Itis not reasonable, therefore, to
comment on the comparative development or
achievement in these cognitive abilities,

Evaluation of somatic development has re-
vealed a non-exizstent sexual dimorphism in stat-
ure and other body measurements. The only ex-
ception to this are body mass, head and chest
circumference atage 4 and femur bicond ylar at
all ages. The lack of sexual dimorphism is quite
contrary to the general findings obtained on
boys and girls in other populations (Roede and
Van Wieringen, 1985; Ghai and Sandhu, 1968;
Tanner, 1978; Eiben et al., 1991; Hamill et al.,
1979). According to Eveleth and Tanner ( 1990)),
"the sex differences in all countries are much
larger after puberty than before it, since the boys'
adolescent spurt is preater than the girls”, Sex di-
morphism, however, differs from one popula-
tion to another, both before and more striking-
Iy, after puberty.”

The reason for the absence or narrowing
down of sex differences may be sought on the
basis of differential responses to the growth pro-
cesses followed by the two sexes. It may be due
10 the fact that the boys and girls follow differ-
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eni sirategies to achieve their growth potentials
under conditions of environmental stress, [t may
ke noted thai the children have been living un-
der conditions of nutritional stress, poor perso-
al hygiene and greater susceptibility to disease.
These conditions are likely to result in growth
depression, The two fold consequences of un-
derprivileged conditions on growth of these
children would be {a) an inablity o fulfil genetic
potential and (b) avirtual absence of sex dimor-
phizm because of the natural buffering of the
human female to environmental insults. A re-
duced sexual dimorphism as o consequence of
nutritional stress has been noticed on may pop-
ulations (Eveleth, 1975; Stini, 1985; Stinson,
1985%; Gawr and Singh, 1994; Gaur et al., 1996;
Singh, 1980, 1987; Singh et al., 1987).

The adiposity as reflected by skinfold thick-
ness has shown a trend of decline with age in
girls and boys of this study, the former possess
significantly greater thickness at triceps and
subscapular af the age of 5 years, than the lai-
ter. There is a general concensus over this trend
of age change in children Gl 6 1o § years, The
infant accumulates fat which becomes maxi-
mum upto about ¥ months, roughly the age when
it becomes mobile {Tanner, 1978; Eveleth and
Tanner, 1990}, This reduction in fat from nine
mionths to about 6 to B years may be due (o the
hyperactive nature of children who in playful
activities reach their maxima of physiological
work capacity many timesaday, This ways they
shed off extra amounts of adipose tssue accu-
mulated immediaely after barth,

The cognitive abilities evaloated with the
help of a locally developed scale takes care of
various facets of the development of children.
The choice of articles has been meticulously
mude =0 as 0 make the children comfortable
willl it and perform various tasks easily. Olfac-
tory and auditory discrimination judged with
these tests have perhaps been already fully
achieved by boys. The boys and girls perform
equally well in identification, comparison and
acheivement/performance abilities. The boys
have exhibited better cognitive abilities in mem-
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ory power, thinking, olfactory, recognition and
verbal dexterity than the girls at certain ages.
Definitely the social and parental behaviour
favours the boys who get better opporiunities
and inferaciion.

Om the other hand, the girls get limited oppor-
tunities for leaming. There are no proper stim-
uli Tor girls w explore their surroundings fully
and to respond according ly. The reasons for this
are embedded in this prejudiced social mileau.
The findings on cognitive development in these
children would form a basis for future compar-
isoms om the role of various factors affecting this
development.
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