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1. INTRODUCT 16K

Fnowlaedge of the nutritional status of the
population is the foundation for planning and hplouuflnq
proqrammes of nutritional improvement, The recognition
that nutritional adequacy from the time of gestation is
important for an individuasl to function fully, has led to

the launching of several nutrition programmes.

thldhood 1s the period of rapid physical and
mental growth and development, Optimum health of children
i{s the biqgest development project in the form of future
man power potential. Their nutritional status, pattern
of growth and development reflect the health of the

community.

The nutritional requirements of children are
higher per unit of hody weight than those of adults,
500d food, which is adequate in cuantity and quality is
essentiasl to stimulate and maintain growth, to requlate
hody functions, to renair the tissues already formed and
to supnly enerqy for work., “hen children do not receive
the nourishment they need under nutrition and malnutritloé
result, (Devades et 3l 1948 and Read 1970), Lamage to
health in childhood dus to malnutrition may become irrever~
sible, (Parpie 1968),




The age ranae from O to 9 years is a vulnerable
stige. There are %%4.9 lakhs of children attending the
primary schools to day in Indias, (Ministry of education - °
1971). Jelliffe (1955) warns that most of these school

children are under nourished.

Children from the lower socioc economic group
attend schools without even breakfast. They remailn
hungry throughout the long scholastic day. As a result,
not only their health but also their studies are affected.
Due to inadequate avallability of food, low purchasing
powsr and environmental factors like infection, malnutrie
tion is widely orevalent, (Ragchi 1968), It affects all
aspacts of developmont of children, The class performance
and school attendance of malnourished childron va poor.

Most of the school dropouts come from such families,

(Hamarajani 1968).

The Contral and State Governments and voluntary
agencies are taking various steps to arrest the school
dropouts. The feeding progr yames have been expanded to
chock‘malnutrition which is a major factor causing high
mortality and morbidity among children in India, (Karanad
1977). Nutrition proar smes effecting more than 42 per
cent of the children, on whom lies the future of our
country need priority, (Guha 1972). Among these the



Tanil Nadu Midday Meals Scheme stands foremost. The main
purpose of the Midday ¥eals Scheme 18 to supprly an inexe
pensive meal in the school and thereby inculcate in chi}dren
proper dietary habits. The schosl meals can help children
also develop socially regardless of differences in castes
nd social nd economic status, Emotional intagration

of the nation can thus he facllitated,

How far do the schocls help to achieve these goasls
by providing meals in a happy and clean environm nt remains
to be evaluasted. OCnly a few stu:les are available on how
far the present school lunch preogrammes in our country are
useful, Collection of information about the factors
involved in organising qood school lunch programmes and
how far such proqgrammes can help in overc-ming malnutrition

and promoting health are keenly felt needs,

This study was undertasken as s step f{n that
direction. It was aimed to evaluate the school lunch
programmes in selected four schools in Coimbatore city
on a sample of 1000 children of both sexes in the age
range from 9 to 12 years during a period of six months,
The initial and final heights and weights of the childron

were recorded,



The practices followed during cooking and serving
of school lunch, nutrient content of the school lunch,
impact of the nutrition eiducation qiven to the children
in school and class performance and attendance of the
childran, the opinions of the parents and participants

about the school lunch programme were evaluated,
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1I. REVIEW OF LITERATURE

The review of literaturs for this study pertains
to the following aspects:

A, Importaence of school lunch.

. 18 Par ameters used for evaluasting school
lunch programmes,

C., Studies pertaininn to the evaluation of
schoeol lunch, ‘

A. Importance of school lunchs

The importance of school lunch is reviewed under

the following headings.

1« Objectives of school lunch
2. School lunch programmes in India

3 School lunch programmes in other countries
1. ; s of 1)

Children 1 to 9 years of age are considered as
the vital section of our pooulstion. In Indlas, nearly
2.,% crores of children are attending primary schools,
from a poor socio-economic background. Children living
in tropical areas constitute three quarters of the world;
popul stion, are nenarally malnourished due to inadequate

intake of food, (Geddies 1968). The child who wakes up

hungry,aoes to school hunary, cannot develop into a qood

g



citizen, (Washington 1970). As sugqested hy Barooah
(196%) the best solution to solve the problem of malnutrition

is school lunch.

The main ohjective of the school lunch programne
is to ensure that pupils 4ot a nutritious mesl at noon,
(Bartolotta 1971). Ulibari (1972) views that free meals
should be provided for all those in the class, This would
serve as an opportunity and a duty of the school to assist

in helping children to grow,

Throush participation ia the school lunch children
are helped to devalop a liking for nutritious foods and to
overcoms food prejudices. They are guided in food selection
te becomo familiar with the essentials of an adequate diet,
(Robinsen 1987).Devadas (1744) states that thers are
evidences that schocl meals help children and parents to
eat nutritious foods which are not ordinarily included in
the family meals, Johnson (1948) found a positive effect
on school attendance due to the avalilability of food throuah
school lunch progrmme. Ross and Eaquef, (1970) state
that the aim of the school feeding is to fill the child’s
stomach. The school meal is meant to provide protein
and other nutrients in addition to calories. The concept
of learning by doing is a major feature of many school

feeding oronrammes,



Dandekar (194%) views that the feoding programmes
must aim at providing food which is nutritionally superior
to the one normally consumed by subjects in ihcir homes,
according to Yorld Health Organization (1959) school

feedinn programmes can serve several useful purposes,

ae Directly to improve the child's nutritional
status during the phase of his rapid development.

b. Stimulate local community interest in nutrition
in general,

ce DNamonstrate practically effects of food and
nutrition.

de Provide opportunities and {llustrative material
for nutrition education, health education and

aqgr icultural education during class work in
various subjects. .

and e. Training parents who may bQ involved in the
preparation of meals or snacks and in food
production proqramnes to support them.

Seth (1972) and Petterson et al (1972) are of the
opinion that dietary practices established during childhood
through schools, influence life time esting habits of
children which in turn provide good nutrition, Martin

{(1943) states the ohjectives of school lunch programmes as

a. Purnishing a nutriticnally adequate noon
meal,

b. Providing an educational hasis and expotlcnco
for forming good food habits. :

¢. Providing chances for the social and emotional
development of children throungh assuming
responsibilities of duties performed as ¢o
their age and ability, '



d. Learning good manners and consideration for
others,

e. Providing for the sanitary handling of foods.

and f. 2:%::2q1:h:a::tisfactlon of working with
' viny out a successful project,

Usha (1955) states that schoel lunch gives a
child a chance to learn about the importance of food, the
nerd to @3t nutritious foods and also to form good food
habits. Sharma (1947) éxplains that by sitting together
daily, they would develop the feelinn of unity and will

learn te overcome the differences in rich and poor. Accord=-

ing to Humphery (1968) school lunch not only provide strength

for the body Lut also enlightenment to the aind,

The psychology of school lunch can be thousht of
as the art of dealing with the hehaviour of people, their
attitudes, their feelings, their intellectual ability and
aspirations, (McClary 1964), Smith (1971) and Hallsall
(1971) pcint out that the school meal can be a valuasble
form of education not only in the nutritional seme but

also socially, espacially in depressed areas.

The Committee on Proschool Feeding Programmes

stress several areas of priority which include the commu=

nication of right ideas of hyglene, environmental sanitation

and nutrition to both mother and child, (Pandothra 1972).



Chowdhurl (1977) lists that the aims of midday meal
programmes are to improve health and encourage sound
distary habits among children snd to provide approximately
1/3 of the dietary and nutritional recuirements of the

children in the school mesl from locally available foods,

?. Sghool lunch _proqrgemes in Indias

Since 197% supplomentary scheool feading programmes
have bean in operation in different parts of Indis. Midday
meals programmes asre now provided to poor children on a
mojest scale in several states in India, (Guha 1972). The
Sovernment of Madras was the first to give momentum to the
scheme with a substancial grant in 1997 and after observing
the good results of local participation and contributions
to the midday meals programme in many centres CVE sssisted
in 1961, (Harvey 1967). Through this qrant the Government
pays six pajse towards the cost of a mesl which is expected
to cost 10 paise per head to which the local denors contrie
bute 4 paise per meal. This scheme is in op~ration in
90,603 elementary schools, throughout the state. lNearly
18.2 lakhs of children are now heing served by this
progr mmes which is the larqest sample covered in India,

(Cevadas IO”).

The Departnent of Education of the Government of

Andb's Pradesh runs a free midday mesl scheme for children
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of % to 14 years of age. Assam has instituted a midday
meale scheme only in the ramalabani Tevelopment Block,

In Bihar the East India Railway Administration assisted

by the Gevernment runs, a midday meals &chémo for its
schools, #idday meals programme is in operation in Dangs
District in Nujarat. Irom 1981=47 all the schools in
Kerala had midday meals programme in operation. In Funjab
and Kajasthan the school lunch programme iyin operation
assisted by CARE Organisation. In Uttar Praiesh the
school lunch programme is in operation under voluntary

basis, (Uevadas et al 19%4).

The origin and development of school lunch programmes
in the different countries reveal the universal concern all
over the world for the welfare of growing children., The
earliest beginning were in Germany, France and sther Conti-
nental countries. The most rapid development began in
Enqland early in 1900's. In 1932 roushly cne half of the
children in Great Britain were having their midday meals
{n school, (Martin 1943),

It was started in Germany before the First Vorld
War and in Austria before Second World War, The midday
meals programme had its origin in Ceylon in 193%, in
Malaya in 194%, in Japan in 1945 and in Paklstan in 19%0,
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The percentaje of children participating in the school
lunch progrmme in the different countries are: Belaium
and Sweden 70 per cent, Japan 54 per cent, “ngland and
North Ireland %0 per cent, Italy, Scotand and United
States 33 per cent and Yugoslavia nearly asll. These
school lunch programmes are financed aither by local

or by partial or full naticnal Government qrants,

fvery nation attempts to serve nutritionally halanced
and attrctive meals based on the eating habits and
staple foods of the country. In some countries attempts
are made to raise schorl gardens to assist the feeding
programmes , (Devadas gt al 1954 and School Food Service
Journal 1977),

Anopg the parameters used for avaluating school

lunch programmes are
1. ‘utritional status
7. Nutrition education
2. ‘lyglenic practices
and 4, ‘wtritive value of school lunch

Evaluation {8 an essential element of planning.
It is the process of arriving at a considerable judjement,
(Chakrabarthe 1967), Evaluation helps to datermine the

pronress of any programme from its starting point towards
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established objectives and helps to keep the programme
on useful and practical lines, (Ritchie 1950 snd Usha
et 3l 196%). Evaluation of a school lunch programme can

be through assessing nutritionsl status, nutriticn Bdueation.

hyienic practices and through the nutritive value of foods,

For a meaningful evaluation, the device used should be
reliable, accurate, valid and measure what it is supposed
to measure and include items of varying degress of 4iffie

culty, (Devadas 19%8),
1. riticnal s H

Martin (1963) defines nutritional status as the
condition of the health of the individual ss influenced by
the utilization of the nutrients. The nutritionasl status
of a popultion is influenced hy many factors such as gao-
gr aphy, agriculture, transportation, education, economics,
social conducts, infections and parasitic diseases,
(5chaefer 1960).

Nutritional status can be assessed by surveys,
(Usha and Devadas 1764), Pike and Brown (1967) state
that its goal is to define a population in terms of its

specific factors,

Methods of assmssing nutritio statuss

\s revealed by Martin (1943) »nd ICNND (1943) the

methods available for assessing the nutritional status are




anthropomotry that is rateor incremonts of physical
arowth, clinical evaluation, dietary surveys and bioche=-
mical investigations., Uavidson and Passmore (1049)

include the study of vital statistics also.

Anthropogetry:

According to Jelliffe (1948) nutritional anthro-
. pomstry 1is concerncd with the measursment of the variasti-
ons of the physical dimensions and the gross composition
of the body at different age levels and deqrees of
nutrition., Secrimshaw and Gorden (1968) and Rehman (1958)
indicate that anthropometry provides important, thoush
limited tools for the asssessment of the nutriture of beth
the individual and community, and to 1ndi¢£ato the secular
changes from genaration te generation. Mathen (19%9)
s'tates that wai~ht is the easiest measurement to investigate
and it gives the over all index of the body mass, Height
of an older child and acult or length of an infant is an

useful linear measurement.

Anthronometric studies have their own limitations.
“ometimes thry identify naturally s;ull but healthy children
as being undernourished or as nourished, a group of popu-
lation whose nutritional status is inadequate, although
thelir woight is within the range of wersge for thoir
height and age, (Nelson, 1967).




The balance used for takinn weight must be
accurate and nend te be checked reqularly and rocalibrated
if necessary, It is seldom possible to weigh children
naked. Therefore a corraction is usually neaded for the
articles of clothingy worn., Yeinht should he messured
aqainst a flat surface and the subject must stand as
upright as possible without ralsing the heels from the
ground. A sliding head plece is needed for accurate
recording. For infsnts crown hesl length is taken,
(Jelliffe 1958).

c;gngga; ggsotsggnt:

The clinical exsminat ion adopted in nutritional

studies is a careful physical examination, including
medical history with special ntention given te various
symptoms and signs more or less assoclated with nutritional
deficlencies, (Hague General State Printing Office 1948,
Nelson 1943 and iwaminathan 1969).

Dietary Surveys:

Dietary surveys are carrioa out to obtain information
on dietary intakes, and the nutritional level and heal th of
people, and to identify groups and individuals suffering
from malnutrition and 111 balanced diets, (ICMR repert
1938-1948, Martin 1948, Nicholls 1957, Nelsen 1947, Davidson
and Passmone 1989 and FAD of UN 1970)., Dietary surveys



vield data which support the interpraetation of the
results of clinical and biochemical appraisals, (Maynard
19%0).

Eipchemica) methods:

The most objective means for assessing nutriticnal
status and ¢0 evolve some normal pastterns of deficiency
are based on biochemical analysis of mategials such a8
blood and urine that can be sampled easily, (Someswara
Rao 1941, %ilson 1954 snd #hite head 1959).

2. Mutritien edycations

Nutrition education is the foundation on which
any proqrammes for nutritional improvements can be built,
(Davadas 1970). During the span of tho elementary grades,
8 child's habit may more easily ba chinqed, without
necessary drastic steps in later life, (Godshall 19%3),

Nutrition education involving dissemination of
knowledge rejarding oroper food habits cian be promoted
through a variety of schemes, (Fourth Five Yesr Plan
1949-74).

The FAO (1967) states that in the developing
countries whe e primary education in rapidly hecoming
available, the school 6}ovides an opnortunity to reach
a large section of the population., At the achool age,
education &in nutrition may be by s well planned curriculom
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incorporating principles and importance of a balanced
diet as well as through the school lunch pregrames,
“ (FAD 1998, Nigam 1964, Fry 1969 and Children's Day
annual 1970).

The achool has a major responsibility to teach
the child about maintaining his health and growth
throunh the food he eats, (Bash 1964, McWilliams 1966
;nd Champakam and Bala Subramanisn 1987, '$0).

The advantages of nutrition education in the
school are,children are flexible, openainded, curious,
eager to learn and are easily reached at school, They
sre 11able to accept the new knowladje and new habits '
and can sorve as a bridqe in carrying the nutritiea
education to their families, (Food Service Journal 197?).

The objectives of the nutrition education are to
improve nutritional status to show hov a family can be
fed adequately at lower cost and to orient demands for
food in line with government food production policy,
(Davey and MeNaughten 1949).

The genaral qoals of nutrition educatien in

schonls ares

To promote qood health and develepment.
To establish qood food practices.

. . s . ) i
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To develop a healthy attitude towards food and
onjoyment of well prepared nutritious meals.

To teach pupils the principles of good nutrition
amd the important apnlications of these in daily
1ife,

To teach children to choose and enjoy & variety
of foods and helping them understand the
connection Letween good food hahits and qrowing
tall, strong and heslthy.

To help them acquire skills in the production,
storage, selection and preparation of food,
Sehools can help to achieve these goals by
providing a sympathetic, happy and clean
environsent in which teachers set a good example
from the heal?h and nutritional st points

and in vhich children are encouraqed to explore
problems and try out new things by establishing
a regime in which the children learn through
daily performance, to follow rules of health and

hygiene and to eat a good diet, (Food service
Journal 1977 and Ritchie 1967).

The main aim of nutrition education 1s to alert
people on the ‘dangers of malnutrition and altor thelr
food habits, (Gupta 1977). Careful studies are needed
to assess and to gulde the progress of nutrition education
proqr ammes. Information on progress cin be obtained by
obcervation, interview, guestioning, measuring the heights
and weights of children, counting the money earned from
the school gsrdens, talking to parents sbout the home
diets of the children or weighing the food eaten at
school, (Ritchie 1957).

3. Hyglenic Practicess
Devadas (175%) stipulates the conditions necessary
for maintaining the sanitation of the school lunch room as
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as The lunch room and the eguipment procured
should be sanitary and easy to clean.
They <hould be of such a4 material to prevent
the harbouring of rodents, vermin, or infection,

b. Sanitary facilities for the storage of dry
foods and perishable products asre esssntial,

C. wmhim{ facilities also should be made
possibla, (Devadas 1944),
Sanitation is necessary to ensure protection
to any porson eating in the lunch romm from any possibility
of food contamination, (Milwavkee 1977),
=

According te George and Heckler (1940) sanitation
includes }).11 practices that prevent the spread of infectious
disease and the contamination or infection of food, The
typical problems pointed by WO (1954) include improper
handling orocedures, unclean containers and utensils,

dirty hands and lengthy exposure to local sorroundings.

Gonan (1962) states that dirty hands spread
germas., Hence hands and fingernails should be washed
therounhly with soap and waiter before work, The utensils
should be clean and handled carefully. After use, a‘ll
utensils should be scraped, washad clean in hot water,

carefully dried and stored,

Food may be infected by couqghs, snerzes, handling
dirty equinment, vermin animals and wastes. It should be
protected during storage, preparation, display nd
sarvice., Parsonal health habits of workars shoeuld be

encour aged, (George and Heckler 1940).
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4, Nytritive vaslue of school lunch:

In qgeneral the diets in our community are {l}
balanced because they contain too much cersals and ¢oo
little of other foods, such as milk and milk products,
mnat, fish, egas, vegetables and fruits, In terms of
nutrients such regional diets are deficient in vitamin A,
vitamina of the B qroup and high quality protein,

(FA0 1958 and Xaul 1954). The kinds of foods recommended
to meat the nutriont needs of the healthy, active school
sge children are similar to those of the pre school child,
while the amounts of food needed to Supply calories and
nutrients are greater, (Anderson et a} 1951).

The school lunch should be planned just as
carefully as any other meal to supply at least cne third
of the day's food needs for enerqy, arovth and repair,
protection and requlation of b&dy tissues, (Cerke 1940),

Hobinson (1971) states that food must taste qood
%o be eaten by chiddren, Martin (1971) sugjests that the
attractiveness of foods, their flavour, texture, odour
and appearance are muiritionally importwnt since foods

are nutritious only when consumed,

€. Studias pertaini valuation of s 1

A study on the nut-itional status and diet of
children with and without a schooel lunch in two sslected

y
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elementary schools in Cumberland by Velat at al (1951)
shoved that all the children ware fairly in good condition
physically and no defficliency symptoms shown and had nermal

hemoglobin picture.

an investingation carried out by the Nutrition
Department of the All India Institute of !tygliene and
Public Health Calcutta on about 1000 school going children
showed that the stuydents received supplementary feseding
were observe: to have a more rapid increase in body weight
than the children who were kept as & control, (Repert of

the School Yeal Committee 1951),

A supnlem-ntary f;adinq trial in the Pocnalle
Health unit with 930 scheol children revealed that under-
nutrition of children in the voor economic qroups can be
combated throush sunnlementary feeding, (Report of the
School Meal Committes 1961).

Devadas ot al (1764) found that the mean inCreases
in weinht and heroglobin and improvement in nutritional
status of children in the experimental group in balanced
school lunch to be significantly greater than the correse
pending values obtained for those in the control group.

The results indicited that provision of a nutritionally
balanced school lunch would haelp to correct the nutritional

defficlences in the home diet and bring about improvements
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in the growth and nutritional status of children. It
also showed that school lunch programme could also help |
in i{mproving the nutritional knowledye of children,
imparting nutrition education to their parents and the
social develonment, sttendance and class performance of

the school children,

Anandam et al (1954) conducted o ltud& on effect
of incorporation of leafy and nonleafy vegetables in the
school lunch on the growth and nutritional status of the
children and revealed that the improvement and mental
development and nutritional status of children reaceiving
gr;on leaty vegetables were definitely hetter than that

observed in children receiving nonleafy vagetables,

Devadas gt al (1964) conducted snother study on
school lunch programme and found that tha mean increases
in waight, hemoglobin level and RHC count of children
receiving school lunch wor; siynificantly greater than
the control qroups consuming home lunch, with no siani-

fic nt diffearences in the increases in height.

A study conducted by Devadas st al (1947)
showed that the children whose diets were sunpplemsnted f
with Indian Multipurncse food and skim milk with school
lunch had the greatest increase in bod9 weight, height,

hymoalobln and RFC count,
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The effoct of stuprlementing the school lupch with
heera was investigat~d in two schools and showed that the
food intake, nutritionsl status and attendsnce of the
childran in the groups receiving school lunch with neera
was higher than ¢those receiving lunch without neers and
much hinher than the groups on homelunch, (Cevadas

ot al 1947).

The study by Mitzinger (1958) aimed at finding
out the nutrients supplied by Type A lunch served to
children aged 9 to 1?2 years {n South Lousiana revealed
that 723 calories, 32 q. of fat, 28 g. of protein and

4% mg. of calcium were supnlied,

The study on the assessment of the nutritional
status of children participating in the school lunch
programme in two villasjes in Coimbatore districﬂ by
Kamalanathan et 2] (1949) rovealed that the intake of
protein was satisfactory in the school lunch qroup in
both the villagers while all the groups were short of
calories and there was no significnt differences
between those participating and non participating in the
school lunch with regard to heiqht and weight. The school
lunch was not found to influence the attendance or pere
formances of the children in these two schools because
mo:t of the children were found to be going home after

lunch.
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The study by Uevadss gt al (1970) aimed at finding
out the nutrisnt contrivution of CSM and skim milk in »
school lunch, revealed that while ail the children in the
different groups had registered increasses in heights aind
weights, children who had received skim milk showed higher

increases in height.

Emmons -t al (1971) conduct=d a study on the school
lunch in two rural New York schools having school lunch,
aimed at finding out what effects the programme had on €ho
nutrition of children whe had different economic and nutrie
tional needs, nd looked into the attitudes of children and
their parents towards school braakfast and lunch. They

c&ncludad that if the purpose of free school feeding programme

is to serve children who can benafit most from them, both
national and economic criteria should be used to identify

the children in such neead.

Jennings (1971) conducted a study on adding liver
to besf loaf to increase iron intake of school children

was an acceptable way of increasing the intake.

“hanging the school atmosphere at lunch time,
through 3 gams room of Hawaiil school found that 4t can
b~ the key to chingint the school atmosphere for the entire
day. It can also bring improved relation among students,
teachert and psrents and between school and community,

(Food Service Journal 1972). y



I11. EXPERIMENT AL PROCEDURE

The experimental procedure for this study on the
svsluat ion of the school lunch programmes in selected four

schools in Coimbatore city consistad of the following steps,

A. Selection of the schools and samples
B. Conducting tholstudy
C. Analysing the dats

of the schools and o [ %)

O

Ao

Four elsmentary schools with the school lunch
npregramme in operation were selected in Coimbhatore city
for the purpose of this study. Among the four schools,
school 'A' was under the privaste management where a senarate
kitchen was maintained. The other schools B, C and D were
under the Municipality which was responsible for the progranme,
tooking for the Municipal schools was done in the central
kitchen. In this study the municipal schools were compared
with school *A' in reqird to the school lunch offered. The
subjects were the punil-participants of the school lunch
prograsme, The total number of children taking part in the
school lunch progranme in these four schools was 13%0,
Out of these, 500 children were randomly selected for the
study from all the age grcups. The heights and welghts
were recorded initially and at the conclusion of the study
for 1000 selected children,
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The school lunch programmes were evaluated using the

following criterias

1. ‘yaglenic practices

2., Nutrient supply by the scheol lunch
3, telights and weinhts of the children
4, tutritional knowledqge of the children

%, Attendance and class performance of the
selected children

4. Children's attitudes and their food likes and
dislikes

9. varents' opinion about the school lunch programme

l. Hyqlenic practices followed during cooking and serving

and the amount of wastage!

A scops ¢wrd was evolved for evaluating the hygienic
practices followed during cooking and serving of the school
meals, It included scores for cooking practices, sarving
and cleanliness of the different areas. The amount of food
wastange was found by observing the children during the

lunch time.

2. Nutritive value of the school lunchs

The nutritive value of the school lunch (A\npendix I)
was calculated using the fidures niven in the publication
wnutritive Value of Indian Foods® by Gopalan ot sl (1971).
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3, Heightes and welshts of the children:

The heinhts and weights of the children taking part
in the school lunch programme were recorded it the beqinning
and at the end of the six months study, A stadiometer was
used to take the heinhts to the nearest 0.1 cm, For
taking weinhts to the nearest 0.5 kq. a portable soring
bal ince "Soanhle” was used., The balance was tested for
accuracy «ith standard waights before every weinhment.

The precautions followed while taking these measurements
vwere: the waeiqhts wers taken with minimum clothing, and
for recording heights, children were made to stand +ith
their heads erect and heels properly fixed on to the

stadiometer. The heights and weinhts were taken without

parallax error,
4, Nutriticnal knowledae of the childrens

According to Devadas (1972) nutrition aducation is
the foundation on which iny programme of nutritional improe
vemant can be built. Hence knowledne of the pupil's
regarding nutrition was obtained by conducting written

tests in nutrition,
%, Attendance and class performance of the children:

The attendance and class performance of the children
were recorded from the registers maintained in tha cClass

and from the examination marks respectively.
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6. Children's attitudes and their food likes and dislikes:

Childrents attitudes and their food likes and
dislikes were checked throuah observations during the
lunch time using an observation schedule, evolved for the
purpose as qgiven in Appendix Il. The schedule called for
details of the pupils concerned with regard to anpesrance,
attitudes, health, attitude towards school lunch, cleanli-
ness, acceptance of dishes sorved, sociability while
eating and cuantity of food consumed. These observations

were made at the initial and final stages of the study,

7. Parents opinion regarding the school lunch proqgrammet

A ruestionnaire was evolved as shown in Appendix III
to obtain the parants' opinions regarding the scheool lunch
programme, The main con<iderstions were reasons for allowing
the child take part in the scheol lunch, since how lono the
child was taking part in school lunch, opinions asbout the
foods cerved in the school lunch, changes noticed in the
child after joining the school lunch in terms of health
status, attitude towards now foods, comments made by the
child at home about the schnol lunch. and parents' opinions
about the school lunch ond other romarks of the parents

about the school lunch.
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C. Analysing the dstas

The data regarding the haeights and weights,
nutritionsl knowledge of the childraen and the class and

attendince performance were analysed statistically for

their significance.



IV. RESULTS AND DISCUSSION

The roasults of the study on the evaluation of
school lunch programme in four selected schools in
Coimhatore city are pressnted mnd discussed in the
followinn order,

Ao 2;31:::31grac§1cns followed during cooking

n of ¢tha school lunch
B. Adequacy of the lunch in terms of its cuality

C. Comparison of the heinhts and weights of
children participating in the school lunch

D. MNutritional knowleine of the selected children
participatinn in the school lunch programme

B, Class performance and attendance of the
children taking part in the school lunch
progr a~me

F. Yygienic practices, followed by the nupils,
their attitudes, likwn and dislikes and the
amount of wastage during the lunch time

G. Parents' coinion reqgarding the school lunch
Progr amme

The score card administeraed to all the four schools,
with renard to the hygieniec practicas followed during
cookiny and servinn of the school lunch is qiven in
Table I,
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TABLE 1
SCORES FOR THE HYGIENIC PRACTICES FOLLOWED DURING
COOKING WD SERVING OF THE SCHOOL LUNCH
§. Aspects scored Scores obta
No. >CHhOo
A
1. The cook takes care to keep
herself neat and tidy 10 9 ) e
2., The utensils are washed wall
before and after cooking 10 10 10 10
3., The utensils containing
cooked foods are kept closed
always 4 10 10 10 10
4, The cookinay is done
hyqlenically 10 10 10 W
%, The plates and tumblers are '
washed well before serving 10 0 o) 0
6. Only spoons are used for
serving food and not hands 10 o 0 o]
7. The dininy area is cleaned "
well before and after the !
lunch time 10 9 % 9
8. The left ovar foods{wastaqge)
are disposed off immediately
after the lunch is over 10 10 10 10
9. The authorities taske care
to keap away the flles and
mos cuitoes from the cooking
and dining area 10 0 0 0
10. The kitchen is kept always
clean 10 10 10 0
Total 100 60 80 €0

Motet Maximum marks for cach aspect =

10

0

e

s

=

AVE
.~_“¥$§?ﬁﬁ?
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The scores reveal that schoocl A had secured the
max imum marks 100 whereas the schools B, C and D obtained
only 50 per cent. All the asnects mention~d in the score
card were found to be practised by the Schnol A, thereas
in the cise of other schools, the lunch was prepared in
the central kitchen in an oxpected hygenic wsy but other
practices like washing the plates ani tumblers before
serving, using spoons for sarving, keeping away flies
antt mosquitoss from the dining area wore not practised
well, The aspect of serving in School A md in a
Municipal scheol is represent~d in Fig 1 and 2,

The comparison of the nutrisnts supplied by the schonl

lunch 4in all the schools with 1/3 of the ICMR Recommended
Allowances is glven in Table 1I.

TABLE II
NUTRIENTS PROVIDED BY THE SCHOOL LUNCH

POR-Sh-Sng

Calo- Pro= Cale Iron Reti- This- Ribo- iscore

School ries tein cium nel wine flavin bie

A 638 17,3 390.3 24,6 812 0,78 0.414 7.9

“w,ceD BT 9.7 7.1 B.4 133.50.,44 0,15 5.0
»®1/9RDA 600 11,0 134,27 5.7 200 0.20 0.23 10.77

Qe m. W), @cqg. wg. mg. "%d

*B,C 8D =Swme lunch

®® RDA N - = Recommended NDietary Allowsnce, ICMR 1971,
!



The lunch in School A had 3% more calories
than the Recommended Allowsnces whereas the lunch in the
other three schools were grossly deficient in calor ies
receiving only 387 instead of 400, Ths protein supplied
throﬁqh the school lunch by the school A was also 5,3 g.
more than the Recocmmended Allowance. But the schools
B, C and D received 1.3 g. of protein less than the ITMR
Recommendad Allowance. With reference to the other
nutrients such as calcium, iron, vit. A, thiamine and
riboflavin, School A supplied more than the Recommended
Allowance. In the case of the schoels B, C and D nutrients
other than iron and thiamine. were supplied in quantities
less than the Recoemended Allowance. Regarding ascorbic
acid, the supply of school A was sevan times gqreater than
that of Recommended Allowance, and the supply in the other
schools were only half that of Recommended Allowance,

Datails of all these calculations are given in the Mopendix 1V,

thts and w of the ¢ dr
SCNhoo H

The comparison of the mean heights of all the
children of the four schools is given 4in Table 111 and
appandix V. )



123

138

1 Fi16. 3.
Comparison OfF THe Mean Heiauts Of CHiLDREN
O SchooLs A B,C Anp D’
ScaLe

Y Axis ICm = Q CMS

X Axis ol CMS = |YEAR

I

L R

=)

kEY:
~= T -5CHooL. A
T

- School, ‘B, C Anp I’

5-6 61 1-2 8-9 Ho lo-11 [RATY
AGE IN VYEARS



3%
- TABLE Il
MEAN HEBIGHTS OF THE CHILDREN

Sche Same Initial “tean Final Mean Measn Diffe-~ “chooc- 't!
ool ple +5,.0, 2 S.D. rence 45.D, 1s com- val-

kge kge kg. parad ue
' A 124 11%;8+1.70 119.9%4+1.87 4,2+3.82 A V'B 8,800
A V.C 5.0
A V'D 3.8

B 308 113.921,%2 117.121.71 3.2#,31 B V.D 0.83

B V‘D 0

C 288  117.881.51  16.181.71  3.321.89 C VD 0.87

D 282 113.4:1065 11606:1078 3.2:1.86

o Signifiemt st 1¥ levsl

The mean heainht of the children of school A was
superior 20 that reqistered by thildren in the other three
schools, The difference was sligniﬂcant st 1% level,

' There was no significant difference hHetwesen the three

Yunicipal “chools in this reqard,

Tha mean weliaht of children of school A in compa-
rison with that of the other schools is shownin the Tadble
IV and Appendix VI,
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TARLE IV
MEAN WEIGHTS OF THF CHILDREN

Jche Same Initial Mean Final Mean Mean Diffe- .chools 't!
ool ple + S.0, 295.0, rence - 9,0, compa- vale
kqg. kg. kg red ue

AVC 0.98

AVD 1.1

B 306 16,941,659 19.781.44  2.3:1.40 B V.C 0
BVD 0.8

C 788 16.8:1.48 19.1:1.51  2.3:1.46 C VD 1.0

D 282 16,8:1.%6 19.041.3% 2.2:1.31

There was a difference hetwesen ths welights of school A
and other 2chools. But the difference is statistically insige
nificant,

Tha impact of the school lunch programme on Schoel A
and otﬁer schools is evident from the increase in the heights
wnd waights of children, The influence was greator in the
case of school A which is significant statistically.

Fig. 3 and 4 represent the initial and the final mean heinhts
and weishts of the children (% to 12 years of age). In all
the age gqroups the mean heiocht and weinht of children in
school A was greater than thit of tpa other three schools.
Put there was an increase in the height and weight of all

the children in all the schools.



¥
D. . 51 # [ ed
icipa n th H
The results of ¢the te<t conducted on nutritional
knowledge are vresented in Table V.
TR V .
MARKS ORTAINSD IN T TRST CONDUCTED REGARDING NUTRITIONAL
KNOWLEDGE
Marks obtained (in %)
Schwl - B S W e T e W e G W e S0 e
111 Sed. 1V Sed. VvV Std.
A 28 s 4%
B 11 1% 19
c 9 18 : 22
D 12 17 21

The mean marks obtained by the different standards
revealed that the children of the III, IV and V standards
of School A secur~rd more marks than their counterparts in
the other schools. This inference can be reisoned to the
attempts of imparti ng nutrition education to the children
of School A. The lower qgrades obtained by the other scheols
{indic ate their level of nutritional knowledne is far below
than that of School A, The statictical evidence thow that

this diffeorence is significant at 1¥ level,




The statistical analysis 1is given in Appendix VII,

1. C [ form ]

The class performance of the sample is tabulated
standardwise in Table VI,
TWRLE VI

CLASS PERFORMANCE OF PARTICIPATING CHILDREN IN THE SCHOOL
LUNCH PROGR AMME

Marks obtained (in %)

School —
1 Sed. 11 Std. IIX Std. 1V Setd. VvV 3¢d.

e

A 32 3% sl 92 4%
B »n 48 49 -1y 41
c Sd 49 4] 49 42
D 47 45 39 n k] §

The scores received by school A 1s relatively

hisher than those received by the other schools. Statistical

avidence prove that this difference is siznificant it 8%
level, (Appendix VIII),

2. Attendance perfgrasnces
Table VII gives the percentsge attendance of the

different schools,
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TABLE VII
\TTENDANCE OF THE SCHOOL LUNCH CHILDREN

Attendance {in %)

School -
IS5tde 11 3td. 1I@ S¢de IV Sed. V Std.
A 96 | 9 98 97 95
B 9 a9 92 95 1 4.
c 95 97 95 97 %8
D as 90 93 88 87

The primary objective of the Qchool lunch programme
when {t was startsd, was toc alnimize th? school dropeuts.
Accordingly the influence on the attendance parfcormance
of the children seemed to be greater with regard to all
the schools, Statistically there was a sinnificant
difference between School A and othor three Schools at:

1% level., HNo significant difference between the three
schools B, C and D, “

Uetails of the statistical malysis is given in
Anpendix IX,

All the children belonqiny to school A weare

seened t0 ba nest, tidy and happy, “hen compared to the
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children of the other scho'oh who wore found to be happy
in attitudes and fairly neat in their anpearance. The
health status of children of school A seemed to be improved
during ths study period, ®hereas in the case of the
schools P, C and D thounh there was an observable increase
in heijht and weight they seemed to be moder ataly healthy,
rhildren in all the schools had a po-itive approach
towsrds the lunch served in the schoocl. None of the
children of the other three schools were found to wash
their hands and feet before eating during both initial

and final observation. It was also evident that most

(77) of the children belonjing to school A were found to
wash their hands and feet before eating and 37 children
were found to wash their hands and feet after thelr
toachar’; resindina. The final observation revealed

that all the children in school A were practising that
hahit. |

The initial and finol observations with regard
20 the asccentance of the dishes served revealed thst
éhildron of school A consumed all the three preparations,
which included a cereal preparation, a vegetable prepsra-
¢ion and CSM payasam. x;\ the case of schools B, C and D
CSM was not given in the form of payasam hut as a ssvoury

dish mixed with vejetable and ceresl.



Seventy ner cent of the children belonging to the
schools B, C wnd D were asking for more servings. None
had indtffarent attitude towards the school lunch. There
was no plate wastage with reqard to all the schools,

All the children participating in the school
lunch were found to be more sociable than their class
mates who were not participting in the school lunch,
tone of the children made any remark regarding school
lunch at lunch time. Both the initial and final observa-
tions revealed that after eating, all the children washed
their hands and platosﬁ and played happily. Only with
regard to putting back the Plates on the racks in an
ordarly manner, only school A seemed to practise the
habit whereas schools B, C and D who brought their own
plates from home, put them back inside their school bags.

3. Parents'® opinion the s 1 ) LY

The income and occup:tion of the heads of the 440
families surveyed are given in Table VIII,
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In school A, 38 famillies had an income of %». 100
to 200 per month with 15 famillies enjoyinm an income of
k. 300-500 per month, ‘mong the other schools a majority
of the families &n school B had an income Tanjing from
%, 100=700 per month. ¥ith regard to the othar two schools
C and D %6 and 73 familias which were the larger propore-
tion of the sample surveyed were having a monthly income
rangtng from %e, 100 to 200 per month and 2, O to 100
per month respectively., The data on the occupational
status revesled that in the other throa schools on an
average of 107 families out of 110 were unskilled labourers,
In the case of school A only 39 were unskilled latourers
and 9 were business men. In all the schools 90 por cent
of the children of ths whole sample had joined the school

lunch from I standard onwards,

Table IX indicate the reasons for admitting the
children to the school lunch programme.



TARLE IX

REASONS FOR ADMITTING THE

CHILD IN THE SCHOOL LUNCH PROGRAME

. Long distance No lunch Balanced lunch Co-eperation No

School Povarty Occupation from school at home is given & sociability Heasson
A <0 9 - 11 - 27 12 -
B8 79 8 4 $ - - 3
C 88 4 14 - - 1
D 107. '3 - -— -— - -

or
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The heads of the families of children belonqing
to school A pointed out that poverty (38) and serving a
balanced lunch (?7), and co-operation and sociability (13)
a% the roasons for admitting their children, Eighty eight
per cent of the schools B, C and D reasoned that their
poor socioeconomic background was the major factor
motivating them to admit thelir children to the schonl

* lunch progr smme.

The likes ani dislikes of the children for
various prenarations eerved in the school lunch and the

reasons were given in Table X,



TABLE X

PREPARATIONS SERVED IN THE SCHOOL LUNCH PRPOGRAMME AND LIKES \ND DISLIXES
o Reasons Feasons
Sche Foods served Liked S
ools Taste Nutrie- No ro-~ Dise Tas~ Diar- No rea-
- tious ason liked te rhoea son
A Tamarind rice, dhal and grren
kootu, raw vegetable 110 $7 44 9 -— - a- -~
Lm er *® X ) 110 %7 44 9 haad hataad b L
Unpuma vs .s 24 9 19 ] 7% 9 23 14
Total 264 180 181 33 % 39 23 14
B Sambar rice 110 81 10 19 — = - —
Tuarlnd Yk. llo 100 2 8 - - anen -
Yopunma 22 10 4 8 88 73 1?2 2
Total 242 191 18 - ) 8e 73 12 3
C Samhar rice 110 100 3 7 - -~ e
Tamarind rice 1:2 l!g -; ;; -; ;;’
UW. - w_ N os wn et e o em - o - - e wn aw - o
Total "‘234 ‘21'3 v k] é‘ u g’
Tamarind rice lg; 107 3 52
me-a --—-—- -— e e ?-- "-—"---- - e
Total ~oa4~ 2% a§ = % 3

»
&



mong the foods served, all the cereal and

49

vegetable preparatioms exceot uppuma were liked by all

the children,

The ecually important reasons vointed out

by school A were taste and nutritious. Wheress hundred

per cont of the parents of schools B, C and D praferred

taste as the main criteris for likinn the preparations,

The main reasons pointed out by the four schools with

regard to the dislike for the prenaration 'uppuma®

included taste and onset of diarrhoes.

The comments made by the children at home asbout
the school lunch are presentead in Table XI.

TABLE XX

COMMENTS MADE RY THE CHILDREN AT HOME ABOUT THE SCHOOL LUNTH

Sche Tas- Soci;- Good

ool ty

Want
more

Ooes not
like
uUppURa

-

Nothin
spocifzc

34
48
40
»

c 0O 2 »

bility food
habits

3l 10

22 2

2?0 1

) -

’
17
7

12
13
13
12

3
13
19
13

i
i



Taste was cormmented upon mainly by most of the
children. Other comments, included ‘good for health',
‘sociability?, "good food habita?, 'wanting more' and
tdislike for uppuma’, !

The data on the eating habits of the children
indicate that among school A, %2 children had desire
towards eating before joining the school lunch, whereas
only 48 children had similar desire in the other three
schools., After joining the school lunch, the increasse in
the number of children who were eager towards eating was
24 and 48 respectively in School A and in the Schools B,
C and D,

As for the time taken to complete a meal before
joining the school lunch on an average of 31, 48 and 10
children were found to finish their meals within 10 to 20,

20 ¢to 30 and 30 and more minutes respectively. after joining
the school lunch, the number of children decreased from 48

t0 77 who took 20 = 30 mts. to finish their lunch.

The number of children wasting food while eating
decreased from 80 to 20 after joining the school lunch
programme. The acceptance of new preparations by the children
after joining the school lunch was increased from 29 to 49,
The increment in heights after joining the school lunch were
{ndicated by all the (110) parents in all the schools, An
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averaje of 107 parents reported the increace in weight of
thelir childrcn. None of the parents ropprted the occurence

of any special dissase after joining the school lunch,

The qgenerasl opinions of the parents reqarding the
school lunch programme is tabulated in Table XII.

TABLE XIIX
OPINIONG OF TME PARENTS ABOUT THE SCHOOL LUNCH PROGRAMME

Sche Satise Helps Nutrition- Socla- Good and
ool factory opoor ally bals= bility valuable Nil
people nced diet progr anvme

A 13 14 7 a 4 4
B 37 38 - - ) -
[~ 24 43 - - 23 -
D 44 54 - - 12 -

The parents of the children in school A pointed out
their preferences in the following order: Gettiny nutritiows
foed, learnina sociability, helping the poor, satisfactory
@eals and as a valuable programme. Whereas in the other
three schools the parents opined that the school lunch
programme helped the poor and provided satisfactory meals

therefore it was a3 valuable programme,



Ve SUMMARY AND CONCLUSION

The school lunch programmes in four selected
schools. A, B, C and D in Coimbatore city were evaluated, "
In school A all the desirasble practices were followed.
The other three schools B, C and D were compared with.
scheol A, Tho basis for the evaluation included
hygienic oractices followed during cooking and serving,
amount of wastage, nutritive value of school lunch,
heights and weights of children, nutritional knowledge
of the children, a ttendance md class performance of
children, children's sttitudes and their likes and
dislikes, and parents® opinions ragarding the school

lunch programme.
The results of ths study indicate thats

1. School A was practising all the hyjienic
practices but in ths other three schools
while cooking vas sllright, practices like
children washing plates and tumblers,
using spoons for serving, keeping away

s¢he flles and mosquitoss were not
practised,

2« The sug:ly of iron and thiamine was higher
than the amounts recommended by the ICHR,
The lunch 2a all the schoels sorved in
school A provided Calories, Protein, Calcium,
Retined, Fiboflavin and Ascorbic acid in
quantities higher than the recommended
allowances , when compared to other schools
which provided a defficient supply of
thete nutrients,



3.

4,

S.

6.
7.

The mean heights and weights of children In
school A were greater than those in the
other schools. In general, there was an
increase in the heights and weights of
children participasting in the school

lunch in all the schools.

The mean scoras of children of school A were
superior than to those obtained by pupils in
schools B, C and D,

The class porformance revealed that the

scores received by children in school A

were higher than those received by the
children of otheor schools. This difference
was statistically sijnificnt. The attendance
performance® was also greater than the other
schools,

All hyglenic practices were practised well
by children of school A,

Regarding food likes and dislikes p majority
1ikx~»d all the preparations excent uppumas,

in all the schools, parents axpressed
positive opinions regarding the school
lunch proqgraemes.
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Food Stuft T D S Gnv e e e
S S ot et/ i s A S

-Rico(Parbolle?hsﬂlGd) Y 7] 249 4.5 6.5 2.9 == 0.15 0.07 -

Fulgar wheat %8 201 %.8 23.0 2.8 o= 0.?1 C.08 -—

fed qram dhal s 17 1.7 3.8 0.3 8.7 0.03 0.01 -

041 3 %4 = == — - -~ - -

Nengal qram dhal 2 8 0.5 1.} 0.2 2.1 0.01 - -

Fumpk in 10 3 0.2 1.4 0.2 635 0.01 0,01 0.3

Chillies (dry) 0.5 1 0 0.8 0.1 1.8 - —~ 0,2

Zhillies (Green) 0.? - 0,1 0.8 0.3 - - - 0.2

CSM 10 27 1.8 S1.3 1.8 1154 0.08 0,08 4

Tamarind 2.5 12 02 03 2.5 == 0,13 0,07 -—

Onion 1 0 0.02 0.01 0.01 0.01 0.3 -~ -
“Total 281 9.1 $5.8 8.4 123.8 0.4l  0.15 5.0

133 10.2 82.3 8.2 137.8 0.47 0,15 5.0
- \erage W7 9.7 .1 8.4 335 0,48 0,15 9.0
(reti-
nol
mcqg)
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HOIOHT
4 INITIAL
FROE CHSE JISTRIBICIE POR ALL RHE SSHNOLS

- WP W PGP D Y A WD OB R AP WM W A B D VR W N N L WD W W AW B e

Clisg intarval mwmw

e N SR GO P SRR
Fiel = IO 2 2 L] 4
951 » 10060 5 16 17 13
1001 = 10540 13 3 » 37
1051 = 11040 12 &4 53 49
1101 » 1150 1 94 43 49
1151 = 120,0 2 a7 53 54
1201 » 12540 26 . 40 » 36
12341 « 150,0 10 13 13 23
1301 = 1350 3 s 3 10
1551 = 140,0 0 3 2 1
14051 « 145,) 0 2 1 1
Totel 124 306 253 232

W G D W U A U O D WD AP W A TN W AR R Y W WP Al W R W W R W N W W »



HZIGHT
2¢ FIUAL
FABSBACY DIS. T UTICH FOR MLL THE SCHOOLS

W WG WK DTN W DD S G IS WKW WP W B B SS

Olass tnterval  ppppen . ohOOls
S 3o SRR S AR SRS S
900t = 2540 0 1 1 \

9501 = 100,0 ) ¢ 12 5
10Ge1 = 10540 8 26 18 %
105¢1 = 11040 12 35 55 &
1106 = 11540 16 T 4 1
11541 = 120, 5 81 54 51
12041 « 12940 23 2 51 4
12541 = 13040 21 25 33 %
1301 = 1950 9 12 12 20
13501 = 14040 8 4 3 5
14041 = 14540 1 5 1 0

B W WD W WAy G NG W W GG W WP D W A RS W I NS S
Totad 124 306 a8 a2

A A N s N S WS A D D WS W W W S W TR W T A N W



HETIORT
3¢ DIFFIRCHCE
FREQUETCY MBIRIIITIN POR ALk THI SCH OLS

W G AP G T A WGP B e W AR A W S DS Y MW AR W WS S W SN

Schools

Gloes interval P lnisdute i
in ons. A 3 ¢ D
Deb = 1,0 0 2 2 0
1ol = 1,5 1 a5 10 S
1e6 = 2,0 0 %5 15 as
2ol = 25 6 87 23 S
266 = 300 13 61 62 72
361 =« 3,5 9 b2 90 40
306 = 400 16 » L 40
4ot = 45 13 14 22 20
4e6 = 540 15 11 54 - #4
Se = 545 15 3 %0 !
546 = 6o 9 1 4 8
6ol = 69 8 s 2 5
e = T40 2 0 0 0
Tel = 75 2 0 0 0
VU o U S S
Total T 06 W @
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WALOHT
fe IMITIAL
FROQUENCY JI8TARIBUTION FOR ALL THE SSHNOLD

GBS SR U WD NS AU A G T A W NN A D W AR W W G NS W W

Claas interval mmm::chmh e
in Kge A : ¢ D
i SO AU
1001 = 1240 0 12 2 s
12,1 = 144D | " 42 42 29
1401 = 1640 19 7 T 88
1601 = 13,0 2 30 o3 4]
1301 = 2040 30 61 53 50
2001 = 2242 13 17 13 23
2241 = 2440 15 5 ) 3
24et = 26,0 1 5 2 3
26e1 = 2340 1 4 s 1
et = 040 1 0 0 1
30e1 « 3240 4 1 0 0
S U S S
Total 124 306 n8 B2

W A D TR WP A WD D R AT S AR W AP AR AP G SN WS AR ARk O D W W



YI10HT
2e FISAL
FROQUIHOY DIDTARBUTIN FOR ALL THS S0HMOCLS

G W W AT G W e T W I W W WS S WAl W W

Class interwal wmﬁ@wh
A ] ¢ b

S S i
12 = 1440 1 3 6 3
1441 = 1640 5 217 »n 24
16e1 = 1340 2 34 99 a4
Bel = 2040 2% 82 a9 32
et = 22,0 3 37 & 4
2 ot = e 22 33 a8 25
24el = 2640 1% 5 12 12
2641 = 840 5 4 4 3
2ol » 300 2 4 e 1
el = 320 1 0 1 1
321 » 3440 2 9 0

- W W U U A P W NS g R WA WA SRR AW W W
Totel 124 326 b B2



VBIGHT
Se DIFFIENCE
FREQUSHCY DISTAIWELICH FOR ‘LL TH: SCHOOLS

@ W WA AW WD D W R GD D WD WD W WS w W

Sahools

Class interval s o T R SRR
An kge A ? ¢ D
B I R L N it
Oet = 045 2 0 S 2
b = 1,0 3 6 12 3
el = 1.5 B 7 50 $2
10 » 240 2 7 40 66
201 = 245 2) “ 0 a3
246 = 300 1% 92 5T @&
et = 35 19 " 3 W
%06 = 440 12 a2 16 6
§el = 4.5 4 4 10 22
4¢6 = 540 0 é 1. 6
Sel = 545 1 1 4 0
W WA A A AR N A AR S A OH T U G AN WD WU WU WD R W W
Totad 124 306 28 M2

O W W WP W AN W W W GG I W AR W e T WU W
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HARKS OBTAIED IR THD T08T QOMOUCT-D RAA'RDIND AUTRITION'L
ENCWLEDOR OF GRD CHILDREN TAXING LULSH AT SCHOOL

AN ALYSIS OF VARIANCE T4BLE

/

M wp G W A A D AW WA AP IR AU D TP W R UR WA N WA W S I WD W W

gogroess Sum of Hoan Yorisse Infow

. of sqit yos asum of ratio rence

Scurces of vorionoe frocden 8qunres
Aakwzen_sahaokse
Sohool A 1' Sohools
B9 € and Da 1 TZ700 T27e00 TGe6 *s
Aucng schools
de C md D 2 3 450 Oe%
Ratasn. Chzocams 2 176,00 3750 -
Srror 14 13320 50 -

Total 19 10%963G -~ -

W NS W S W AR AR G W TR S AR W W AR AT SR A A U W W gy W N W WD W W R W A W

e Signifioant st V3 lovel
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CLA3S ZERFORNARCE OF TRU CHIDRIR TARINO0 LUNCH 4T SCHOOL
AJALYSLS OF V'RLIANSS TABLE

A @ W A W W U W AR W A DR DY R DG U W AW T A W W A R

Dogrers Jun of Momn Varinnoe Info=

Sourocss of Vari noe of sou rea suna of r.tie rotoe
froodon Bqu.Tres
G ap W e A% WD A e Y G W W W G g T A A W S W W N AP W A G W W b A A W
p i WL T T
ne School A V‘ Sehools
By C mud Do 1 254427 224 27 Je0d43 hd
be Among Schools
Dy C =ad Dy 2 142495 TV.47 269
Botw:ion Slaecas 4 136.70 4319 -
Jrrvee 12 2723.30 T8 -

A A D AR D U D AW W W W W A T a G Y A Al Y S A W W M A N W W W
Tot 1 9 33Te2 - -

B G AP AP B W A W W W R W AR WD I W W ST N P W Wl W D DWW

¢ Significant at 53 lawol
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ATTEND RCC OF THI CHRILDAN T&ING LU H AT 3CHOOL

ABALIDIS CF VAUXARCS TADLE

G s WD A W A G gy G W W G AN W D W W A ar W W s W W e

Degroos Sum of Hoom Vurdnnoe Infoe
Souroas of of froodon s ros sum of ratie rence
Vi mos oqu res

W W A A W A W AR A G W R AR A W WD G W A WA A W AP WD A W W

Betwaon Saoh-olse

te Dohool) A V'

Soheols By €

mnd Do % 64419 64410 Je3 e
be Anong sochools

By & 1 Do 2 9350 456,950 Tet o
Dotweon Classos 4 1380 4.70 -
Srrop 12 1300 6450 -

WO AR A W D WD W W TS A A AR WD A U Wb D WD P A R YR WD G N ap W A D W W W
Tetal L 29347 - -

WA W M A NP WD G WP AW s e GBS ® w WG

s Signifionnt o8 ¥ laval



