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CHAPTER I
INTRODUCTION
Significance of the Problem

In spite of improved methods of nutrition education and progress
in food science and technology, it has been found that many children
showisigns of malnutrition, especially in relation to iron deficiency.
In the fall of 1967, Congress directed the Department of Health, Edu-
cation, and Welfare td conduct a survey to aésess the incidence and
extent of malnutrition and related health problems in the United
States. Schaefer and Johnson (1969) reported that in the first phase
of the National Nutrition Survey, one-third of the children under six
years of age in the sample had hemoglobin levels diagnosed as anemia.
This biochemical finding was supported by the dietary data of the
study which showed that the food eaten by these children contained
considerably less than adequate amounts of iron. Emerson (1967) has
stated that one of tﬁe most important nutritional problems of today
is iron deficiency in youth and pregnant women.

In 1968, the Food and Nutrition Board of the National Academy
of Sciences and National Research Council recommended that the daily
allowance for iron be increased from 15 miiligrams to 18 milligrams
for females from the age of ten years through the childbearing years.

Eighteen milligrams daily are also recommended for males during



adolescence, ages 12 to 18 years. It is quite difficult to _geﬁ this
amount of iron in the diet unless liver is eaten. 'Although'iron is
widely'distributéd in foods, the amoﬁnts in ¢ommonlyvserved portibhs
of these foods are small. Eggs are considered to be a good source of
iron, buﬁ it wouldvbe'necessary for a person to eonsume~16 large eggs
in order to obtaln the same amount of iron present in. an. average sery-
~ ing (lOO grams) of pork liver. '

In a recent survey of food consumptlon of households 1n the
United States by the United States Department of. Agrlculture (1968), -
it was found that.only 11, percent of all households in the survey |
used liver. The avefage amount pufchased weekly (by all.househblds),
wasv2.72 ounces per household. These statistics indicate to the writer
that, since liver-is not‘an expensivefmeat; thepe must»be,other'reasons
that it is not widely used, Some of these reasbns may be the texture,
flavor, unfamlllar;ty (since it is served so seldom), or dlSlle of
handllng of l;ver by the person preparing the food.

During the fall semester, 1968, the writer conducted an experi-
mental problem in a foods class to determine the acceptable level of
ground Liver in a beef loaf. Caloylations during this study showed
~that the iron cohtent of ane serving.ofvmeai loaf may be increased
over 50 percent by substituting ground pork liver'for ten percenﬁ of .
the ground beéf,' The results of the experiment suggested that .this
methodfof'iﬁcreasing intake of iron would be acceptable,tq children
who might otherwise reject liver when it ié served in schoel lunch
‘programs. It was further implied that this might be tested in a
school- lunch prégrama4

During the school year 1968-69, over twenty million children were



served lunches in schools in the United States, according to the
United States Deéartmént of Agriculture (1970). This number suggests
a tremendous opportunity fér;improving the nutritional status of young
people during critical periods in their physical development by serv=-
ing them nutritious and acceptable schoel lunches.

McWilliamé (1967) states that one purpose of school feeding
programé is to encourage children to eat a variety of foeds. School
lunch managers and cooks aré urged through literature, Qorkshops, and
visits by state school luﬁch consultants to inclﬁdé in their menus
nutriﬁious foods that are unfamiliar‘to many of the students they
servea Informationbregarding.the amount of liver consumed would in-
dicate that it is such a food. Most cooks, howevér, are reluctant .to
serve livér because in their past experience it has been rejected by
school children. The inclusién of liver in ground meat recipes could
therefore be a means of increasing the iron content of food served

and also be accepted more readily than liver alone.
Statement of the Problem

This study was an investigation of the acceptability of a liver-
enriched meat loaf by the childfen in selected schools, The objectives
of the‘study were:

I. to become familiar with research related to nutritional

needs for iron and the extent to which these needs are
Being met,

IT, to determine if school children will accept a liver-

'

enriched meat loaf,

A. to determine if there is a difference in the



III.

acceptance by thool children between a liver-enriched
meat loaf as compared to the acceptance of a plain.

meat loaf,

B. to determine if acceptability of liver-enriched meat

loaf varies when the proportion of liver is increased

from five percent to ten percent, aﬁd
on the basis of the findings of the stﬁdy, to draw implications
and make recémmendations to those involved in teaching ways
to improve nutrition, such as school lunch personnel, vocation-

al homemaking teachers, and extension home economists.

Assumptions

This study is based on the following assumptions:

1.

2.

be

Many teén—agers are consuming diets that are deficient in
iron. o v
In order ta obtain enough dietary iron,.it"is:necéSSary.for'

persons in this age group to include liver in their diet.

: Laver often is not included in' the diets because it is op~

Jectlonable to some persons,
It is possible to serve liver in ways that will be acceptable

by Substituting it for as much as ten percent in ground meat .

-di.shes,

The Hypotheses

In order to reach the second ObJeCtlve and to analyze the data

statistically, the null hypotheses can be stated as. follqws»



The

A-’o

There is no difference between the acceptaﬁcé‘by junior‘high
school students in a scheol lunchroom of an all-beef meat,
loaf and a liver-enriched meat loaf.

There is no difference between the acqeptance of a meat loaf
in whiqh five percent of the beéf has been replaced by liver
and a meat loaf in which ten percent of the beef has been

replaced by liver.

Limitations

study was limited in the following ways:

Only secondary school students at the junior high school
level were included in this study because this age groﬁp'wasv
6ne of those fqr‘whom.the'Recommended»Dietary Alloﬁance for
iron was increased in 1968. \

The main dish that was used for testing was a meat loaf.

‘More heavily spiced meat dishes, such aS,lasagnevor chili -

con carne, may have shown more definite results, but the
composition aﬁd Shape of the servings of méat loaf were more
suitable for the”evaluatioﬁ of'the.fetﬁrned plate waste.

The findings were limited to testing the.acceptability of §ne
particular meat loaf recipe. Other recipes with fewer or
different seasonings may not reflect the éame,acceptabilityg
Pork liver‘wés t0 be used to increase the iron in the meat
loaf because itvcontains 18.0 milligramg;of iron per 100
grams; whereas beef liver bro#ides only 6.6 milligrams of
iron per 100 grams, according to_Church and Church (1966).

Furthermore, pork liver is less expensive thah'beef liver.
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The amount of liver to be added during the study was not to
exceed ten percent of the amount of beef on any day of obser-
vation, since through prior experimentation, it was shown
that it was possible to detect more than that amount.

This inveétigation will not be concernéd wiﬁh differences in
acceptance which might be related to dissimilarities in age,
grade, sex, or family backgroﬁndo

This study was limited to two junior high schools in Oklahoma,
chosen on the basis of established criteria. Thus the results
cannot be said to be representative of all scheols but rather
to serve as a pilot study and to provide data that could be
further tested on a representative number of‘SChools and

students,

Definitions

The National School Lunch Program provides federal funds for

non—profit school lunch programs.

The Type A Lunch is a nutritional pattern used in the National

School Lunch Program, and must include

1.

4,

Se

One-half pint whole fluid milk,

Two ounces protein or its equivalent,

Three-fourths cups vegetables and/or fruit in at least two
dishes,

One serving whole grain or enriched bread, and

One teaspoon butter or margarine.

Recommended Dietary Allowances (RDA) are the daily nutrient

intakes judged to be necessary to maintain good nutrition in



_pract;cally all healthy persons in the United States by the Food and

Nutrition Board of the Natioanl Research Councll+Natlonal Academy of

-~ Bciences (1968).

Secondary students are those in grades seven through 1<.
The part;clgatlon of a school refers to the number of student.s
:Who eat in a school feeding. program. _
| The term ADP refers to "average daily participation.”
The effect on the rQSﬁlts.,oi,', the stﬁciy whiéh are cauéed.by the
order of admini.stration ofithe'reéipe variatiqns is.called theigggggv

effect.
Procedure

In order tovgcéompiish the»dbjéctivés described on pages ihree
and four, the‘fOlIOWing proééduie was &esigned. A more detalled a
descrlptlon of this procedure is found in Chapter III.
| 1. Related research was rev;ewed in order to determlne the
nutrltIQnal need for 1ron and the extent to which. these needs
are ba;ng,met. _ | |
2. Schools were visited and’£wo schdbls wére séleqted on-the
ba51s of the crlterla prev1ously B$tabllshed. |
3« The meat loaf reclpe wh;ch was used in the research was
based on the ba31q recipe wh;ch was used in the experlmentalﬂ
foods project. On each of the test days, a different varia- |
tion offthe'recipe was used,  In one ﬁariation of.the recipe,
t.he meat was all ground beef’; /in the second variétion, the
meat was 95 Perqent’grpund beef and five percent ground

liver; and in the third variation, 90 percent.ground beef .
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6.1

7.

8.

9.

10.

and ten percent ground liver were used.

In one of the two séhools,_the‘variations of the amounts of
iiver would be in increasing order; in the other school, in
decreasing order. It wﬁs hoped that in this way an order
effect could be minimized if it was operational in this study.
The menu, which was the same on each of the observat;on days,
was planned by the 1nvest1gator and the school food service
supervisora. It.lncluded meat loaf, mashed potatoes, cole

slaw, hot rolls, butter, peach half, and milk.

A practice session was held for those who were to be checking.
'the'plate return. These included an area consultant for the

_School'Lunch Division, State Department of Education, two

senior high school vocational homemaking students, and the

'1nvest1gator.

Three observatlon days were scheduled at four-week 1ntervalsm
On the three observation days,,the acceptance of the recipe

variations was evaluated by checking and recording the amounts

| returned as plate waste by the students;

The results of the study were tested statlstlcally to deter-

mine whether the observed dlfferences were w1th;n the range

which could have occurred by chance alone.

From the study, implications were drawn to recommend to
schopl food service personnel, vOCational'homemaking.teachgrs,
and extension home economists acceptable methods of increasing

dietary iron.



Organization of the Study

The report of this étﬁdy has been organized into five chapters.
Chapter I has presented the significaneévand background of the study,
statement of the problem and objectives, assumptions, hypotheses,
limitations, definition of terms, procedure, and organization of the
study. In Chapter II a review of the literature upon which the study
was based will be présented. The pro¢edure, pr‘the methods, used to
reach the stated objectives will be discussedvih’Chapter III. In
- Chapter IV, the data and a discussion of the findingé will be
présented, and'thé summary, conclusions, and recommendatiohs for

further study will be given in Chapter V.



CHAPTER 1II
REVIEW OF LITERATURE .

This chapter is concerned with the review of research related to
the nutrient.iron, and the rcle of schoel lunch programs in supplying
foods which furnish adequate amounts of iron for school children.
The‘areas reviewed were: the Recommended Dietary Allowances (1968)
in relation to iron, the functions‘of iron in the body, the status
of iron malnﬁtritioﬁg sources of dietary iron, enrichment and fortifiw‘
cation of foods withbiron9 school lunch programs, foeod acceptance,

and nutrition education.
Increase in Amount of Iron Recommended

In the last two revisions of the Recommended Dietary Allowances
by the Food and Nutrition Board, National Academy of Sciences~=Natiomnal
Reseérch Council (1963, 1968), the amountsvof iron have been increased
for certain age groups. In 1963, the allowance for children from nine
to 18 years was increased from 12 to 15 milligrams daily. Research
conducted during the five years that followed indicaﬁed that this
amount is not adequate during the rapid growth period of adolescence.
For that reason, the Recommended Dietary Allowance was increased to 18
milligrams daily for males from 12 to 18 yéars, and for females from
age tén throﬁgh the childbearing years. The increase is necessary for

females not only through the period of rapid growth, but also during

10



the years during which menstruation increases the loss of iron

periodically.
The Need for Iron in the Body

Before coﬁéidering the effects of iron deficiency in the body,
it seems appropriate to réview the function and metabolism of iron.
This minerai is essential for the oxidativé processés of the body and
as such is found in all cells of the body, accordingvto Robinson |
(1968)f The total amount of iron in the body is estimated to.bé from
three to fivevgrams., Finch (1965) states that the body of the normal
adult contains about 45 milligrams of iron per kilogram of body
weight. Apprqximately‘70,pércent of this amount is found in hemoglo-
bin, which is a complex substance compésed.of the protein globin, and .
an organic iron compound,, hémé._ Hemoglobin, found in red blood ¢ells,
combines with oxygen in the lungs and is carried to the tissues in
this form. In the tiésues, the oxygen is relesased, where it is used
in oxidative processes. Some of the waste product from respiration,
carbon dioxide, is carried back to the lungs by hemoglobin, but most
of the carbon dioxide is removed from the tissues by meané of ‘bicar-
bonate ions.

Proudfit and RobinSOn,(léél) estimated that approximately five
percent of the iron in the body is in the form of myoglobin, oxidative
‘engymes, and plasma iron. Myoglobin,. found in the muscles, is another
iron~protein complex. Catalase, cytochrome oxidase, and several .
oﬁher.oxidative enzymes'contain iron as an integral part of the mole-

cule.  Still other enzymes are activated in the presence of iron.
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Approximately é5 percent of the iron in the body is Stored in
the liver, bone marrow, spleen, and kidneys. These storss_of.iron,
as well as the iron released from the disintegration of red bldod
cells, are available to the body for hemoglobin synthesis. Hence, the
iron actuallyvused daily by an individual far exceeds that supplied
by the dietary intake for the same period.

-Some is lost from the body in the feces, urine, bile. sweat,
and desquamation of skin. The amount of loss is estimated to average
onejggsm each day from adult males, and tde%géﬁs froﬁ women durihg

their childbearing years.
The Absorption of Tron

Although the body is very conservative in its use of iron and
losses from‘the body are quite low, one might question the amounts of
iron required to meet the Recommended Daily Allowances (Fbod apd
Nutrition Board; 1968) which are ten grams for adult males and .18
grams for premenopausal females. These amounts are considered to be
necessary because only a very small part of ths dietary iron is. ...
retained. White and White (1968) states that although average absorp-
tion is usually assumed to be about tén peréent, studies with radio—
active iron have indicatedvthat it may be less.

Research indicates that the raté of iron absorption varies under
certain body conditions. Whenever there is a need for iren for ery-
throﬁoiesis, iron absorption is increased. The mechanism which con-
trols‘the absorption rate is not fully understood. Davidson, Passmore,
and Orr (1966) report that it seems reasonable to assume that when

. the rate of red blood cell formation is increased, a signal is sent
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to the small intestine to allow more iron to be transported across the
mucosal cells to the plasma. | |

Another theory, presented by Proudfit and Robinson' (1961), is -
that iron combines with apoferritiﬁ, a.protein in the intestinal wall,.
to fonm ferritin, an iroﬁ—protein compound. When the apoferritin is
saturated, no more iron will be held. The amount of iren in the
tissues also affects iron absorption. Since trivalent iron must be
changed to the divalent state before absorption, the administration of
ascorbic acid and protein may assist iron absorption because of their:
reducing properties. Another theory is that iron may be carried across
the mucosal cells chelated to amino acids or to ascorbic acids.

" Davidson, Passmore, and Orr (1966) theorize that there are at
_least two factoré that inhibit the absorption of iron. Phytic acid
and other phosphates form insoluble. salts with iron which is then
unavailable for absorption. This.is important in areas of the world:
where there i1s a high consumption of undermilled cereals which éontain
iron but also much phytic acid.

There seems to be a relationship between hypochlorhydria (and
achlorhydria) and iron deficiency anemia. Hydrochloric acid assists
in the ionization of iron, meking it more soluble. Most of the
absorptionvof,iron takes place in the duodenum and the upper JeJjunum,.
in which the medium.is acid.

Certain digestive disturbances inhibit iron‘absorption° In cases
of diarrhea, the food passes through the upper digestive systém, where
ilonization and reduction of iron occur, too rapidly for these processes
to take place. Absorption is also‘deqreased when steatorrhea is

present. .
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In reviewing the absorption of iron, Brown (1963) states:
General agreement exists concerning the salient features.
of human iron absorption, namely, (1) iron absorption can

cccur at any level of the gastrointestinal tract from the

stomach distally, although absorption is greatest in the

duodenum and progressively less in a descending gradient;

(R) divalent iron is better abserbed than the trivalent form;

(3) iron uptake by the intestinal cell is unidirectional and

is transported from the intestine via the bloodstream rather

than lymphatics; (4) iron absorption increases under condi-

tions of iron deficiency, advanced pregnancy, hemochromatosis

and accelerated erythropoiesis; (5) iron absorption is often

reduced in asscciation with increased tissue iron stores,

decreased erythropoiesis, diffuse malabsorption syndromes

and increased dietary intake of phosphates and phytates.

Iron is absorbed into the blood stream, not into the lymph. In
the blood it is bound to a protein known as transferrin. The trans-
port system carries some 20 milligrams of iron daily which is liberated
from broken-down erythrocybes and additional amounts of absorbed iron
going to and from the cells and the storage depots. Although the daily
turnover of plasma iron is about 35 milligrams, only a very small pro-
portion of this iron originates from the diet, even when iron absorp-
tion is at a maximum. Iron is stored in the reticulo-endothelial sys-
tems, chiefly in the liver, spleen, and bone marrow as ferritin. This

storage iron may be greatly increased. If so, the ferritin molecules

become conglomerated and form the substance hemosiderin.
Anemia Caused by Iron Deficiency

The prevalence of anemia indicates that concern should be given
to food selection to insure sufficient iron in the diet. Unless con-
scious effort is made, it is likely that certain groups of people will
become iron deficient.

It is difficult to measure the prevalence of iron deficiency
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because definite symptoms do not appear until the shortage of this
nutrient has caused iron deficiency enemia. However, the number of
cases of ahemia‘revealed by surveys indicate that the problem of diet-
ary deficiencies of iron may;'"rr;)e' g‘reattrer tha.ﬁ. clinical evidence shows;.(i
The reason for this is that most prevalence figufeé of iron deficienéy
derived from the'medica;vliterature are of limited value since they
deal with iron deficiency anemia and not iron deficiency, and since
most of the informationvis derived from patients rather than from
representative populations, according to thé Council on Foods and
Nutrition oflthe Ameficap Medical Association (1968).

Ifon deficieﬁcy is characterized by a low hemoglobin, giving
less color than normal to the red blood cell (hypochromia). Red cells
are in sufficient number, but are smaller than normal,(microcytic)
due to inadequate hemoglobin to fill the cell. Although it may be
caused by poor absorption og iron from the‘intestinal tract or less
of blood, it is most often éaused by a diet inadequate in iron.

Some of the symptoms of hypochromic, microcytic anemia are
general fatigue, breathlessness or exertion, giddiness, dimmess of.
vision, headache, insomnia, skin pallor, anoxeria, and dyspepsia.

The hembglobin level commonly lies between Le5 and 9 g./100 ml (30
and 60 percent), and the red cell count betwesen 3 and 4.5 million.
The anemia is bften well advanced before significant symptoms are

apparent.

The most common cause of hypochromic, microcytic anemia in adults
is due to blood loss. - This may be caused by accidental hemorrhage,
chronic diseases accompanied. by hemorrhagé, parasitic.infestation of

the intestines, excessive menstrual losses, or too frequent blood



16

donations. It is estimatéd that when a loss of one pint of blood
occurs, the volume will be compensated in two or three days, but six
to eight weeks are necessary to restore the quality of the blood.
Certainly, necessary nutrients must be present if this restoration is
to take place.

Iron deficiency anemia is likely to develop during rapid periods
of growth, as during infancy, adoleScenceg and pregnancy. Howell.
(1968) states that the principal cause of anemia in infants from three
months 1o two years of age remains that of out-and-out iron deficiency.
This 1s especially true if the infant has been born prematurély, or
born of a mother with depleted iron stores. BEven the infant with
adequate iron storage may become iron deficient if he is not given a
diet containing adequate iron to maintain and increase the stores
needed for red cell pr@duction.‘

Anemia may be caused by inadequate absorption of iron from the
digestive system. The causes for malabsorption have been discussed
earlier. An inadequacy of certain othér nutrients may contribute to
the development of hypochromic, microcytic anemia.

White and White (1968) state that one reason for decreased dietary
intake of iron is partly due to a decrease in "contamination" of food
products with iron. They cite the increase of stainless steel, alum-
inum, glass, and teflon~lined ccokware as a reason for less contact
of food with iron utensils; hence, food prepared in the more modern
cooking utensils contains less iron‘than that prepared in iron vessels.
Furthermore, more sanitary methods of food handling, preparation, and
processing provide very little opportunity for food to acquire iron

through contamination with soil.
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Sources of Dietary Iron

Although iroh is widely distributed in food, Chaney and Ross
(1966) suggest that it is probably the most difficult of all nutrients
to obtain in sufficient amounts in the daily diet. Three of the basic
four food groups contribute‘significant and approximately equal ampunts
of ironm, but milk,.eheese, and‘ice cream dre ﬁoor sources of iron
(Robinson, 1968). It is peseible for menus to fulfill the fequirev
ments of "A Daily Food Guide" (USDA, 196:), and still contain amounts
of iron that are inadequate for certain groups of people in the pop-
ulation.
Three generalizations-may be.made concerning food sources of iron:
1. Animal sources isually contain more iron than vegetable'foods,
(Food and Nutrition Board, National Academy of Sciences~~
Natlonal Research Council, 1968)

2. Iren is relatively high in foods with low moisture content
(Robinson, 1968).

3. . Foods poor in iron have a noticeable lack of pigment (Mitcheil
et al., .1968).

A notable exception to the first of these general statements is
milk. Chaney and Ross (1966) state that milk, the most complete single
food, is low in iron. Mitchell et al. (1968) explain that the.reason
iron-rich foods are introduced early in the diet of infants is that -
milk is a poor source of iron.

The best sources of dietary iron are £ound in the meat, fish,
poultry and egg group. Of the foods in this group, all varieties of

liver are excellent sources of iron. Authorities differ slightly in



their reports of iron values of liver as shown in‘Table I.

‘TARLE I

'MILLIGRAMS OF IRON PER 100 GRAMS OF
RAW LIVER FROM DIFFERENT ANTMALS

18

Church and Church
(1966)

 Watt and Merrill
‘ (1963)

Beef Liver
Chicken Liver
Calf Liver

Pork Liver

Mg Iron Per 100 Gm Liver

6.6
Tels
10.6

18.0 .

6.5

7.9

8.8
19.2

Other animal sources that are good sources of iron are heart,

kidneys, lean meat, shellfish, and egg yolk. In the vegetable and

fruit groups, peaches, apricots, prunes, grapes, raisins, green leafy

vegetables, and legumes. are also good sources of irorn.
and enriched cereals and bread, as well as dark molasses contribute

small but significant amounts of iron to the diet.

Foods which are

high in iron are not among the most expensive foods. Probably the

best food sources of iron are the organ meats which are usually less

Whole grain :.

expensive than the more popular steaks and roasts. Pork liver, which

is much higher in iron content. than calf or beef liver, is usually

less expensive than either of these.
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The Status of Iron Malnutrition

In the United States

Recent studies have shown that iron deficiency anemia is one of
the major nutritional problems in the United States today. In 1959,
Shulman reported:

The exact incidence of anemia in infants in the United States

is difficult to assess because it varies greatly with the

population group studied, but it is apparent that frequency

in underprivileged groups may reach alarming proportions.

Ten years later, in discussing the Natignal Nutrition Survey,
Schaefer and Johnson (1969) state that the statistics from that phase
of the survey which was conducted in Louisiana are accurate reflection
of nutritional status of the people in the state's low-income areas.
The results of the survey showed that 15 percent of the population
studied had inadequate hemoglobinblevelso Anemia was much more pre=~
valent among children less than six years old. Of this group, omne-
third were anemic, and dietary data indicated that they were eating
food containing considerably less than adequate amounts of iron.

In 1967, Owens et al., studied ﬁhe nutritional status of pre-
schoolers in Mississippinr They found that a majority of the children
from the low income families studied were ingesting insufficient iron
and that mild anemia was a comﬁon preblem., A Public Health report
(1968) indicates that a study of Negro children from low-income fami-
lies in the District of Columbia showed that 133 of 460 had iron-defi-
ciency anemia. Among the older children, incidence fell off rapidly,
but 1evéls often remained in the borderline range. A study of Corbett
- (1968) to determine the incidence and severity among the Indians on the

Acoma Reservation in New Mexico, in 1966, revealed a high incidence
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of iron deficiency in infants and younger children.

White (1969) reported that in a study of forty=-eight 24-hour
weighed diets of high school girls and college Qomen, the iron coentent
of the diets averaged about 6,41 milligrams by analysis and 8.5 milli=
grams by calculation. .These amounts are well below the 1968 Recommend-
ed Dietary Allowance of 18 milligrams.

Robinson (1969) indicates that iron deficiency anemia is rela-
tively common in underweight, undernourished teenagers, especially in
girls, ' She suggests that thé likelihood is slim that the adolescent
will ingest the recommended allowance of 18 milligrams of iron if his
calorie intake is below 2000, Sihce many teénage girls are very
weight-conscious, the foods they do consume should be selected with
conscious effort to include iron=rich foods.

Currently much attention is being focused on the inadequacy of
diets because of low income, It is extremely difficult to purchase
foods to provide a diet which will meet the Recommended Dietary Allow-
ances with the limited funds with which many people purchase foed.
However, affluence does not assure nutritional adequacy. In a United
Press International news release, on April 12, 1969, Dr. Arnold E.
Schaefer, Chief of the U. S. Public Health Service's Nutritienal
program said:

Many affluent families are ignorant of their food needs

and chose food simply because they are easy to prepare.

These habits lead to anemia, obesity, and dental difficulty,

Schaefer made these remarks in testimony before the Food énd
Drug Administration’s hearings on advertising and labeling of vitamins
and minerals.

The United States Department of Agriculture had made five nation
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wide sufveys of household food consumption; The objectives of these
surveys, made in 1936, 1942, 1948, 1955, and 1965-66, have been to
obtain information on fhe kinds and amounts of food used in American
households. According to Swope (1969), analysis of the survey data
indicated that diets of females betweén the ages af niné and 55, and
of males, agés 12 to 18, did not contain iron in amounts sufficient to

meet the recommended levels.

Enrichment and Fortification of

Foods With Iron

Since some persons have difficulty obtaining sufficient dietary
iron, it has been suggested that further enfichment and fortification
of foods with iron should be réquiredo Some nutritionist§ consider
this’action desirable while others feel that it would be preferable
to increaée dietary iron by improving food selecfiono

Accdrding to Michell et al. (1968), the enrichment of bread and
flour with iron and three of the B vitamins was initiated during World
War 11, when it was realized that atteﬁpts to persuéde people to use
whole grains were unsuccessful. The modification of natural grains
by milling did produce flour that had better keeping qualities énd was
morevattractive in appearance t§ consumers, but the milling process
reduced the content of iron, thiamine, riboflavin, and niacin in the
flour. Standards fof enrichment of various cereai products have been
established by the Food and Drug Administration. These standards afg
to be used whenever claims for enrichment are made. By 1965, 30 states
had passed enrichment laws. Most of the flour and bread sold today

in the United States is enriched, although this is not mandatory in
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some states.

Questions concerning the availability of iron used in enrichment
of cereal products have been raised by some nutritionists., In 1957,
Harrill, Hoene, and .Johnston reported a study which was conducted to
measure the percentage of iron absorbed by human subjects from iroen~--
eﬁrichéd bread and ﬁo compare the biologic availability of the three
iron preparations most commonly used for enrichmentu The three pre-
parations investigated were: reduced iron, ferric orthophosphaté, and
ferrous sulfate. Nine yéung women were maintained for four periods
of 28 days eéch on a carefully controlled diet. The investigators
coﬁcluded that all of the three preparations which were used for the
enrichment éf'bread wefe poorly absorbéd by the subjects, and that
there was no difference in the amount of iron absorbed from the
three iron preparations.

Elwood (1968) conducted a study of the problem of the availability
of iron used in enrichment of flour since 1963. He reported that the
form of iron used for enrichment at the time of the study was aimost.
unavailable to volunteers whén fed a "standard breakfast'' which con;
sisted of orange juice, bread, butter, mérmalade, coffee and\tea,
and to fit local tasteé, a boiiéd egg. Based on the results of the
study; Elwood rgcoﬁmends thaﬁ ferric ammonium citrate be used for the
enrichﬁent of bread and cereal productso‘

As the writer explained earlier in this chapter, the avaiiability
of iren in food varies considerably with the needs of the subjects
and interaction of other food consumed. Elwood used the orange juice
in his "standard breakfast' to provide ascorbic acid to facilitate the

absorption of iron. His study revealed that when egg was added to the
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meal, the propgrtion of iron absorbed was greatly reduced.

A study by Callender and Warner (1968), in which bread was en=-
riched with four different forms of radioactive iron, revéaled that
the iron was poorly absorbed from bread as compared with absorption
from a standard dose of five milligrams of 59Fe ferrous iron. . Absorp-
tion was, however enhanced by giving orange juice with the bread. vIn:
the earlier discussion concerning iron absorption, mention‘wés,made
that férrous iron was better absorbed than ferric‘iron? and that
ascorbic acid seems to increase the absofption of  iron,
| Even thougH the value of some of the products used for enrichment
is questionable, enrichment and fortifiéation of foods is.recommended
by some authorities as a metﬁod of increasing the intake of iron.
Finch (19685 states that an otherwise adequate diet may be inadequate
in iron for certain groups in the population. He suggests that thé
solution ﬁo this pfoblem is the effective fortification of food with.
iromn.

Voris (1968) recommends that females who consume 2000 or fewer
calories per day will have difficulty obtaining 18 milligrams of iren
per day from dietary>sources without further fortification of foods.

Adelson (1968) reported that the survey of ﬁoﬁsehold food consump-
tion in 1965-1966 showed an incfease in the use of !'snack food" items.
Consumption of soft drinks increased during the ten-year period, 1955
to 1965, from five to nine eight-ounce cups per household per week.
""Snack foods" have become such a large part of the American diet that
Beutler (1969) suggested thgt séftbdrinks and potato chips might be
fortified with iron to aecrease the prevalence of iron-deficiency

anemia.
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The Food and Nutrition Board recommends that, in order to-re‘ctify‘ )
the discrepancy between the everage intake of li-nilligrams of iron .
snd the 18 milligrans of iren recommended daily for some groubs, the
Standards of Identity for flour and bread enrichment be changed to
permit the additionvof»no less than 40 milligrams or'morevthan 60
mllllgrams per  pound flour, and not less than 25 milligrams or more
than AOxmllllgrams per pound bread, according to a. report in the Journal
of'ithe American Dletetlc Assoclatlon (May, 1970) The Board further
‘recommendethat‘wherever:techn;cally.feaslble,venrlched wheat flour be
used for the preparation of bakery products, which are not now-enriched.,
The Board.does not support widespread enrichment or’fortificationio;Qﬂ;
a large variety»of different product;s. It‘believesvthat the'increasedi
‘iron enrichment of bread and.flour described above could be expeoted to
raise the amount of 1ron in the Amerlcan diet by approx1mstely flve
m;lllgrams‘per day. This recommendatlon would improve the iron con-
~tent of school lunches, since one component of the Type A-lunch pattern

is a serving of whole wheat'or'enrichéd bread.
’»School‘Feedihg Programs

Although'widespread school feeding operations are errecent deVelop—
ment, the idea has existed‘for'centuries that the heelth.end well-being
of children can be impro#ed by serving food to them at.schoold it is
said that Plato served dlnner to his most prlzed students after thelr
lessons in the Greek Academy.. In 1790, Count Rumford started a school
feedlng program in Munich, Germany, as part of his. campalgn against
vagrancy (Cronan, 1962). France, in 1867, encouraged the school

canteen by granting it official recognition of the Ministry of Public
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Education.

It took the great social forces of the 19th century in America
to convert the dormant concépt idea into a.functigning,reality.n Mrs..
FEllen H. Richards, recognized as a‘pioneer in the home economics move—
ment in America, Eegan school feeding in Bostpn in 1894. Other cities
soon followed her example. Philadelphia schéol children could purchase
a penny lunch in 189%4. By 1909, New York waé involved in school feed~
ing operations'and was taking food preferénces of its ethnic groﬁpsEj
into considération.in their menu Planhing. By 1912;vBostoﬁ,btheﬂ
pioneer city of school lunches, was‘offefing a greater:variety-df‘foods
but at increased prices.

Nutrition became a ¢oncern of school feeding programs:by 1910,
Some of the early prdgrams attempted to provide One—foﬁrthvof,the daily
nutritional requirements of their students. Special attention ﬁas giﬁen
to milk and its place in a well-balanced meal.

In spite of the efforts of these early programs,'it took a depres-
. sion and national inﬁolvemsnt’in a Wbrld War to win recognition of tlie
necessity of at least one good meal a day for school children. In
1946, Congress passed Public'Law 396, the'National Schodl Lunch Act.
This law outlined the structure of the National School Lunch Program,
which remained much the same for thé next twenty years.

The Child Nutrition Act of 1966 supplemented the National School
Lunch Act of 1946 and provided pilot bregkfast prOgrams:fcr needy child¥~‘
ren and'Children Wwho traVeled long distances,to;SQhoql..fA nﬁtritiOnal '
breakfast'pattefnhwasfstipulated;forathis‘program.u;FUrthermofe, money
.wés,provided"fpffschooléiin.needyﬂareas*tb,purbhase"basic%eguipmentﬁif“

local funds were not available for such eqiipment.
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In 1968, an amendment to the National School Lunch Act was in-
augurated.- This_amendment.extended tﬁe‘prOvisions of the National'
School Lunch Prdgram to cerﬁain day~care centers>and recreationai
centers which prOVided services for children from'low incomebgreas or .
where there are many working mothers. Assistance from £his amendment
includeé cash reimbursement from federal funds for food»purchases;f
money for basic equipment, USDA donated foods, and technical.assistance
and guidance to establish and dberate a school. feeding program; Like
other federally funded programs, a nutritional méal pattern and.parti~_
cipation guidelihes were- stipulated. | |

Although.there’are large numbers of school. children who receive
meals at school, there are still some areas which offer no.food.ser-
vice at school. Others offer 6nly candy and soft drinks from vending_
machines. - Reasons for this lack of . school. feeding prégrams are variédc
Some of thevplder school buildings in inner cities of large metropoli—-’
tan areas have no space available for lunchrooms. Iﬁ other areas, the
philosophy exists that children's meals should be prepared at home.

The administration of these schools maintain that it is not the res-
"~ ponsibility of the schooi to provide méalé for the children.

Another theory is that school feeding programs are an iqtegral
part of the educaﬁional system. Nutritionists and mény educators
believe that a child cannot begin to achieve his potential unless his
hutritionai needs are met. Klausmeier and Goodwin (1966) cite the
feeding of children at school as an example of the 6peration of Maslow's
hierarchy of needs which states that the physiological needs, such as .
hunger, must be satisfied before the higher needs of safety, love, |

self-esteem, and self-actualization can be achieved.. The writer
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predicts that because of current intereSt in social welfare, and the
attention that has been dfawn to hunger and malnutrition, the'echool
feeding programs will be greatly.expanded in the coming years.-

Schools participating in the National School ILunch Program must
serve lunches that meet the requirements of‘the meal-pattern stipulated
by the United States Department of Agriculture, called the Type A -
Junch. - This patﬁern, based on the Recommended Dietary Allowances, has
been developed to provide one-third of the day's needs in one meal.
Type A lunches have five components: meat or meat substitute, fruit;
and/or vegetablee, bread, butter or fortified margarine,eand,whole |
grain or enriched bread. Serving a Type A lunch is one of the fequire—
ments which must be met by participating schools in order to receive
federal reimbursement for lunches served.

Leverton (1967) states that, although the framework for the Type
A lunch provides flexibility, it is not possible to allow reimburse-
ment for certain modifications to meet the special dietary problems of
some children. She further states that mass feeding programs are de-
signed to provide the greatest good for the greatest number of'children
and that it is not practical or desirable to make changes for individ-
ual children with special problems.

In April, 1969, Leverton reported a study of the Type A schooi
lunch, made in the fall of 1966. This survey was sponsored by the
United States Department of Agriculﬁure in order to determine whether.
the echeois using.the Type Avpatterh were meeting the nutritional goal -
of providing one-third of the Reeommended Dietary Allowances for the
children. Since the purpose of the study was ﬁo provide nutritive |

data on lunches as served, acceptance of'the lunches was not, observed,
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Lunches were collected from four ‘trays each day for five days and the
contents were analyzed for a wide variety.of nutrients. The results
of this studj reveal that on the average, the lunches reached the
nutritional goal except fof food energy, iron, and magnesium. More
lunches were short in iron than in any other nutrient for which there
are goals. Two-thirds of the schools served lunches that did not reach -
the goal for iron. |

During the past decade much notice has been given to social
problems. The social implications of hunger and malnutrition are
provoking federal agencies to allocate more funds to programs which
will provide more nutritious food for low income families. The Child
Nutrition Act of 1966 and the 1968 amendment to the National School
Lunch Act which have been described are two examples of‘such legisla-
tion. The allocation and distribution of funds at the federal level
are subject to many kinds of pressure. The financial future of school
feéding operations will be determined to a great extent by such °
pressures on Congress as military demands, welfare programs, fhe
general economy of the nation, and interest shewn by educators and nu-
tritionists. Successful school feeding programs depend on enthusias-
tic support at all levelss family, local schools,vstate agency,

United States Department of Agriculture, and Congress.
Food Acceptance
In order to improve the nutritional status of some persons, it .

may be desirable to change their habits. of food'acceptance. Lowenberg

et al. (1968) define a food habit as:
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habits of a group that reflect the way a culture standardizes

behavior of the individuals in the group in relation to food

so that the group comes to have -a common pattern of eating.

This definition could be applied to the family group from which
children derive their individual habits of eating. Differences other
than cultural, ethnic, and family may arise from many factors such
as food allergies, past experiences with food, digestion and metabolism
of food, and emotional habits. o |

Food acceptancé and habits may be influenced by differences in
taste sensitivity. Lowenberg (1959), a noted authority on child
nﬁtrition, has written that éhildren.in.general.haye keener senses -
of taste and smell than adults. In another publication (Spock and
Lowenberg, 1955), they state that research studies, as well as ex-
perience in watching children eat, point to thé fact that children are
more sensitive to strong flavors in foods than adults. However, in
a more recent stﬁdy, in which Lowenberg participated; (Feeney, Dodds,
and Lowenberg, 1966), no evidence was found to support the view that
childrenjs taste buds are more sensitive than the adults' taste buds.
In this study, solutions of four chemicals were used: sucfose (sweet),
citric acid (sour), quinine sulphate (bitter), and sodium chloride
(salty)s |

Korsland and Eppright (1967) studied a group of 25 preschool
childrén to investigate taste sensitivity and possible relationships
between taéte sensitivity and eating behavior. The results of thé
study suggest that preschool children highly sensiﬁive to one taste
sensation were also highly sensitive to the other three taste sen-
sationé. Furthermore, those wﬁo had the iowest taste sensitivity

tended to accept more foods and to have more enthusiasm for food than
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did those who had the highest téste sensitivity. Thus taste sensi-
tivity may be a.strong influence in both the formation and changing
of food habits. The findings of this study might also indicate one
of the reasons some persons find the flavor of liver objectionable.

The food habits of an adolescent reflect the total of.experiences
in eating from birth to his present age. In infancy, the response to
his crying is often an offer of food. He is usually fed under condi-
tions that provide comfort and security. It is not surprising that
food is closely related to the emotional behavior of many persons.

An adolescent often uses food to identify with his parents.
Allen, Patterson, aﬁd Warren (1970) studied the relationship of nutri-
tion, dietary habits, and food attitudes to academic performance,
work orientation, and vocational preparation of high school students.
Family commensality was one of the factors studied. Wébster defines
the word "commensal!' as '"relating to those who habitually eat together.!
In this study, the term family commensality included meals eaten to-
gether by the whole family, attractiveness of ﬁhe servings, appetite
of the students, which family member did the cooking, and the quality
of the cooking. The study indicated that an increase in family
commensality was assoclated with an increase in food likes, dietary
adequacy, and perceived health. Another finding of the study was that
food 1likes had a significant relation to grade in school,: which sug-
gested to the authors the possibility of a maturation function in
relation to food accéptance from the tenth to the twelfth grades.

Nutritionists, especially those who are involved in school
feeding programs must be aware of the acceptance of the foods served.

It may be said that the least nutritious foods served are those which
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are returned as plate waste.
Nutrition Education

Whatever the cause may have been, it is generally agreed that by
the time boys and girls reach the teen years, they have usually
developed many poor eating ha.b:Lts° These practices, whlch contribute
to malnutrition, are carried into adulthood and frequently become fami-
ly customé. | #

According to Mann (1969), nutrition education has traditionally
been conducted in the home through the mother-daughter transfer of
food choices and cooking.skills, and in the family meal conclave which
has transmitted customs of food selection and‘meal patterﬁsa Factors
that have disrupted this tradition in the past <5 yearé have been the
use of vending machines, convenience foods, fear and repughance of
obseity, and-excéssive promotion of vitamins.

Todhunter (1969)'has stated that nutrition education is universal-
1y needéd regardless of income, geographic location, cultural, social,
or economic patterns, or level of education, because man has no in-
stinct that guides him to select those foods which meet the nutrition-
al needs Qf,the body, and knowledge is not inheritéd.

From a study of the influence of the male family head on the fam-
ily eating pattern, Moore, Beasley, and Moore (1970) conciuded that
boys Should beéome the focus :or more and better-hutrition education,
since they will be potential family heads. The authors challenge'
nutrition educetors not only,to make theirvprograms more éxciﬁing and
\“v1tal, but also to offer this tralnlng to boys as well as to girls.

Lamb (1969) wrote that, in order to be effective in nutrltlon
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education, dietitians and nutritionists mMSt understand why people

eat as they do and why food is accepted‘of'rejected. Good food habits
should be initiated at birth, supported by the home, and extended at
school by appropriate and effective learning experiences. In dealing
with adults, the nutrition educator muSt’realize that food aversions
are deep—rooted and may require a team of éxperts a long time to help
even one person. As with all health problems, food avérsions'need to
be recognized as ones which are easier to prevent and control in the

young than to éorrect in the adult population.

Changing Food Habits

Before attempting to change the food habits of any group of people,
one must first understand the culture of these people, according to
Niehoff (1969). This is particularly true in developing countries.

In addition to this, the economical aspect of the diet must be consid- ;
ered, whether at home or abroad.

A study was conducted by Spindler and Acker (1963) in an effort
to develop a method of obtaining information about some the attitudes
" and motivation forces behind the food habits of students after their
exposure to a nutrition. project. After experlmentablon it was: declded
to use group interviews rather than questionnaires to solicit this
information. Factors that seemed to be important to the subjects were
time, attitude toward food, approval of peer-group, and personal
appearance. |

In 1968, Hill stated that far too many administrators, teachers,
parents, and. communlty leaders look upon the school lunch as a mldday

filling station. The National School Lunch Program is a food
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distribution program for which the Type A pattern, based on:solid,
well-established research, was set as its nutrltlonal goal. BShe further
states that it is becoming increasingly evident to nutritionisﬁs and
workers in &allied professions that there is need for a sequential
program of nutrition education in sohool programs, and that some feel
that the school lnnch offers promise in this area.

Robinson (1968) suggests that through the school feeding programs
the pnpil is helped to develop a 1iking for nutritious foods and
thereby overcome food prejudices. She-also states that the'school
lunchroom may serve as a laboratory for nutrition education as Well as
for many other subjects in school. |

Studies of the relationship of_values to food choices have been
conducted, since values are considered to exert a strong influence on
motivation. A recent study by MbElroy,and Taylor (1966) investigated
the values which are considered important by boys when making decisions
involving food choioes. Twenty tenth-grade boys were given a values
test. The mean score was obtained and values were ranked in the fol-
lowing oroer: 'health, money, sociability, enjoyment, independence,
and status. The high rank given to health by the subjects in this
study indicates a receptivity to nutrition education'by students at
this age. The writer suggests that well planned, well—presented

lessons in nutrltlon would be acceptable to students at all levels.
Summary

A review of the research related to this study indicates that
more attention should be given to increasing the iron content of. school

lunches, especially at the junion high school level. Reasons for this
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are (1) the Recommended Dietary Allowance for iron was increased for
this age group in the 1968 revision, (2) the increase in iron is needed
because of the rapid growth during adolescence, (3) surveys -show defi~
ciencies iﬁ dietary iron; and (4) schoolvlunches.should providé.ong
third of the Recommended Dietary Allowanceé. A review of the liter-
ature indicated that of the sources of iron in food, pork liver is one
of the best contributors of this nutrient. |

Because'of the increase in the amount of iron recommended for
some grbups of people, and because of the bfevalence of iron deficiency
anemia;.some nutritionists have suggested more enrichment and forti~
fication of foads; - However, some studies cast doubt on the effective~
neés of‘present enrichment procedures.

The areas of food acceptance and nutrition education were reviewed

in order to learn more effective-ways to change food habits;



CHAPTER III
PROCEDURE AND METHODS

This study was designed to accomplish three objectives, as stated
in Chapter I. Evidence of the achieving of the first objective, a
review of research related to the nutritional needs for iron and the
extent to which these needs are being met, has been shown in Chapter
II.- This chapter will be concerned with the second objective of the
study which was to determine whether junior high school students would
accept a liver-enriched meat loaf served in a school cafeteria, and if
so whether the meat loaf containing ten percent liver would be as
acceptable as one which contained five'percentlliver. The accepta-
bility was to be judged by a statistical analysis, followed by an
interpretation of the analysis, which will be presented in Chapter 1IV.
In order to accomplish this objective, the procedure and methods pre-
sented in this chapter will be used.

The main topics to be discuséed are: pre-experiment with liver-
enriched meat loaf in college foods class, selection of the group and
the schools for testing acceptability of liver-enriched meat loaf,
determinations of proportions of liver and ground beef in tﬁe recipes,
planning the menu which was to be served with the meat loaf on the
test days, the session for practice in judging amounts of returned
meat loaf, collection of the data at the schools on the three days of

observation, and a summary of the procedure and methods.

35
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Pre-experiment of College Foods Class

The writer's experience in working with school lunch programs led
her to choose the development of a liver-enriched meet loaf as an area
of investigation for a ciass in experimental cookerylin whicn.she Qas
enroiled during the fall semester of 1968. This experience incloded
teaching workshops for school lonch cooks during the previous six
years. In discussing the nutritive value of nein dishes, the need for
serving liver to increase the iron content of‘the luncnes of the
students had been emphasized. The usual reaction of the cooks was
that the cnildren who ete in their 1unchrooms would not eat liver when
it was served to them. Tt was suggested that ground liver could be
added to certain, highly~seasoned ground meat dishes._ﬂExamples.of
such dishes were'chili con"carne, spaghetti withrmeat sauce, lasagne,
pizza, barbequed ground beef on buns, and meat loaf.‘ The meat.usualiy
used for such dlshes in school cafeterias is ground beef, ground
canned(luncheon meat, or ground canned roast beef., The question of
how muchdliver could be added without detection and rejection of the
food by the students was often asked by the cooks, The instructor
could only suggest that the cooks experlment on the basis that liver
could be substltuted for approximately five to 20 percent of the
ground beef in the recipe. The writer felt that the ceooks needed more .
definite information in order to enrich'certain entrees with liver.

In therexperimental foods class, one of:the objectives was to
become famiiiar with the scientific method as related to foods. Ini
order.to.accomplish‘this_objective, each student in the clase was

required to plan and carry out an independent problem in class, The
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independent problem chdsen by the writer was to determine the propor-
tion of liver that could be substituted for ground beef iﬁ‘é meat
loaf recipe. '.

| The recipe for the meat loaf was_selecﬁed from Better Homes énd _

Gardens New Cook Book (1968). The ingredients in the original were:

Favorite Beef Loaf

1% pounds ground beef
£ cup medium bread crumbs
2 beaten eggs

1 8 oz. can tomato sauce

£ cup finely chopped onion
2 téblespoons chOpped gfeen pepper
1 tablespoon Salt.

Dash thyme

Dash marjoram

Minor changes in the ingredients of the recipe were made in order
to‘maké.a meat loaf:which the writer felt would better suit the pur- -
pose'of'the study and yet not“be tob differentbfrom'the,meat loaf
usually served in school lunchrooms. Catsup was subStitu£ed:for the
tomato sauce; bladk pepper was added, and the thyme and marjoram were.
omitted since they are not commonly used and it was decided that their
use might influénce the results. The flavors of catsup and black "
pepper are more familiar to the students in the area."

The proportion of ground liver to ground beef varied. Six var~
iations in all were used and these were numbered one through six.

The differences in proportionsAof liver and ground beef in each - ..
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variation are shown in Table II.

TABLE II.

VARIATIONS IN THE PROPORTION OF LIVER TO BEEF IN
THE MEAT LOAF RECIPES

Percent Percent

Variation of Beef of Liver
1 100 0
2 95 5
3 90 10
4 85 15
3 ‘ 80 20
6 75 25

Each recipe variation was evaluated by a taste panel composed of
the in?estigator and three other class members. One of the eriteria
for the selection of a taste panel was that the food under investi~
gation was acceptable to the taster, Therefore all the members had
been selected because they liked liver. The results by ‘the taste
panel indicated that the meat loaf in which liver was substituted for
20 percent of the ground beef received the highest score on the
basis of flavor; texture, aroma, appearance, and color. However this

could be interpreted as biased because of the acceptability of liver
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to the members of the taste panel, The writer wanted to know how:
persons who did not‘like liver would accept .foods which containéd
smail amounts of liver added to ground béef or othef kinds of meat.
For this reason, the testing of acceptance by children of a liver—

enriched meat loaf was undertaken.
Selection of the Group and the Schools

School children were chosen as the sample group for the study
for at least two reasons. They provided a "captive! group, in a
rather large number, for the étudy. A more important reason for the
bchoite, however, was that school children comprised a target area for
thé study because of their need for iron during the years of growth.
The writer's experience with school lunch work had caused an intense
interest in the improvement of the nutritive Quaiity of school lunches.

The. writer visited three 'school systems in order to fiﬁd two

Junior high schools which met the criteria which the investigator.had.
definéd. These criteria are listed below:

1. The two schools chosen should be participants in the National
School Lunch Program. Suchvschoqls are required to serVe
lunches which meet the specificationsiof the Type A lunch
pattern which has been defined on page 6. One of‘fhe speci-
fications is that each student must be served all the com-
ponents of that pattern. It is bossibleﬂto allow the students
some choice in the selectioﬁ'of their food, but to do this
requires more eqﬁipment and personnel. Therefore most
participating schools, to keep the price of the lunch as low

as possible, sefwe a single menu, a plate lunch which
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provides no choice by the students. By conducting the re-

search in éuch schools, the investigator would be assured

‘ that the same kinds and amounts of foods would be served to

all students.

The schools chosen should be Jjunior high schools because it

is at the beginning of adolesc¢ence that the Recommended

Dietary Allowance for iron increases from ten to 18 milli-
gramsgb |

The. schools should be within a radius of 50 milesvof the
writer's home so that the writer could have feady access to
spend the time required for carrying out the experiment.

The schools were to be large enough tp provide sufficient
data, yet small enough to permit the research to be condﬁcted'
efficiently. = This size wﬁs determined by'the writer to be ﬁ
échools which served between 250 and 500,lunches.daily.

The schools selected should be those in which the students

do not leave the schools for lunch. This is identified as

a closed‘lunch hour, in which all the students remain in the v
school building during the'nooﬁ periol. This criterion was
selected in order to obtain a better sampling of the student

body.

-The scheol lunchroom should have the space, facilities,

and arrangement to accommodaté the research plan without
causing‘congestion or confusion of the students during the
serving of the meal. |

The school personnel, that is, the school administration

and school lunch workers, must show innovative and. cooperative
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attitudes toward school feeding programs in general, and more
épecifically, toward this research project,

8. Administrative approval for the research to be conducted would
be granted. .

The first school the investigator visited met all the stated.
criterié. However, the interview discloséd that beéause»of a.rgcent
reorganization within the schoel district, onlf students from the
seventh and eighth grades were served in that lunchroom. . Since the
writer knew of no other school in the prescfibed area which had the
plan, this school was rejected as a location in which the.reséarch
could be conducted.

An interview with the food service manager of the second school
revealed that the average daily‘participation of the school was over
500 stﬁdentg. This number was too large for the study which was
planned.

In the third school visited by the writer, there were two junior
high schools of similar size, each of which met all the stated criteria.
After a conference with the vocational homemaking teacher and the
superintendent of schools, it was agreed that the research could be
done in this school system.

The two junior high schools, for the purposes of this study, shall
be hereafter referred to as School A and School B.  Both of these were
housed in recently constructed Buildings in a suburban area., Most of
the patrons were employed in nearby metropolitan areas, and could be
described as being in the middle socioeconomic class. Students in the
seventh, eighth, and ninth grades attended these two schools. Since

the towns where each of the junior high schools are located are‘small,



42

the majority‘of the students come from the sufrounding area.

Although absences from school would affect the results of the
study to some extent, it was felt that the sample size was large enough
that these absences would have a minimal effect on the results. The
average daily participation at School A was estimated to be 325 students
and at School B, 290 students.

The writer met with the superintendent of schools and the high
school vocational homemaking teacher and explained in detail the pur-
pose and plan of the investigation. A similar conference was held with
the school food service supervisor and the principals of the two junior
high schools. All these persons respondéd with interest and assurances

of cooperation.
Determination of Recipe Proportions

As was stated previously; the recipes containing different pro-
portions of liver for the meat loaf tested in the experimental foods
class had been taken from a family~-sized recipe, and served only
eight persons. It was necessary to increase the recipe to serve 100
persons. In calculating the amounts of food needed to provide two
ounces of lean meat or its equivalenthfor the Type A lunch pattern,
six servings per pound of ground beef are allowed. One egg is con-
sidé;ed a serving of protein-rich food for this requirement. Based
on these standards, the investigator increased the amounts of the in-
gredients to yield 100 portions, using the basic recipe which was
developed in the experimental foods class. (The recipe actually
provides 102 portions according to the formula above. The extra two

servings allow a margin of safety.) The basic recipe, showing the
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Ingredients

Dry bread crumbs
Catsup |

Salt

Onions, chopped

Green pepper, chopped
Eggs

Ground beef

Ground pork liver

Variation
Number 1

1 ib.
*2 qts., % c.
2 oz.

11b., 4 oz.
12 o=z.

18 large

14 1ib.

None

Variation

Number 2

1 1b.

*2 qts., % c.

2 oz.

1 1b., 4 oz.
12 oz.

18 large

13 1b., 5 oz.

11 oz.
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Variation
Number 3

1 1b.

*2 qts., % c.

2 oz.

1 1b., 4 oz.
12 o=z.

18 large

12 1b., 9% oz.

1 1b., 6% oz.

*The measurement is stated as "2 gts., % c.” rather than "2 1/8 qts."
for accuracy and convenience.

Directions for Variation 1:

low speed.

eggs (beaten slightly).

minutes on low speed.
12" x 20" X 2").

each pan.

Directions for Variations 2 and 3:

Add ground beef to mixture.

Bake one hour, ten minutes at 3759F.

Mix bread crumbs and catsup in mixer on
To this mixture, add salt, oniomns, green peppers, and

Mix well three
Place equal amounts in two greased pans (about

Shape mixture into two equal lengthwise loaves in

When a variation containing liver

is used, add the groﬁnd liver to the catsup and mix well before com-

bining with bread crumbs.

This should be done to assure even distri-

bution throughout the meat loaf without overmixing the ground beef.

Liver was substituted for no more than ten percent of the beef

on any of the test days, since in the experimental class project

some members of the taste panel found that the taste of liver was

detectable when ground liver was substituted for 15 percent of the
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" beef. TFurthermore, in preparing meals for her family, the writer had
added ground'pork liver to certain ground meat dishes‘such as lasagne
and chili con carne. Only ten percent liver was used in these recipes.
The family members were not informed of the addition of liver. The
food was well agceptéd each time, eveﬁ'though oné of the family does
nbt like liver.

In School A, a loaf in which the meat was all beef was to be
served oﬁ the first test day. On the second day of observation, one
month later, a meat 1oaf with liver substituted for five percent of
the ground beef was served. - A meat loaf using‘livér for ten percent
of the ground béef was served on the third day of testing,‘which fol-
lowed the second test day four weeks later. In School B, the érder
was reversed. In this way, it was hopéd to minindze the'effect‘of
thé order. of administration on the participationrin,fhe school lunch .

program.because of the passing of the school year.
Planning the Menu to Accompany Meat Loaf

At the time the research was conducted, the school system selec—
ted had five cafeterias° These lunchrooms were operated under the
direction of one person, the Food Service SuperviSQr, who ‘planned a
single menu fof the five schools. The investigator and the Food . B
Service Supervfsor planned a menu which would inciude the‘meat loaf
lito be used on the test déys.' Some of the factors cbnsidered in plan-
ning the menu were:

1. It should meét the Type A lunch requirements.

2; It should contain at least one food classified by USDA as a

Ygood" source of Vitamin C.
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The cost should be within the limits of the operating budget,
Vafiety in flavor;-texture, color, teﬁperatUre, and;shape‘
should be proQided.

The food for this menu should be prepared by the regular
staff; using the availablé-equipment, in'tﬁe time allowed.
The ménu items should he familiar to the students, and should
be those which havé been found to be acceptable to them.
Seasonal foods should be avoided; since the study would cover

a period of two months,

Considering these factors, the following menu was planned to be

served on the testing days:

Meat' Loaf
Mashed ﬁotatoes_
Cole slaw
Hot rolls
Butter
Peach Half

Milk

Since the same menu was to be used on all observation days, it

was the opinion of the writer that it should not be served more often

than at féur—weék intervals. Monday was selected as the day of the

week for testing, since on that day there are fewer activities which

might interfere with lunch participation were scheduled. The détes

for the three days of testing were set so that there would be no

interruptions from holidays.
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Practice Session

A practice session was held, so that those checking plate returns
would be in agreement as to how the returned amounts would be Judged.
With the cooperation of the vocational homemaking teacher of the |
senior high school in the selected school system, two senior home-
making students were selected to help with checking the tray returns.
Tt was believed that moré aceurate results would be obtained if the
investigator and the state school lﬁnch consultant, who was to check
plate returns in one of the schools, had someone to assistvthem‘on
each test day. The assistants helped by directing the students to-
ward the checker, and by making sure that the trays of all students
were checked. The in&estigator thought that ﬁhis aésistance would
allow the checker (1) to devote closer attention to the determination
and recording of amounts of returned meat loaf on the plates, (2) to
'work more rapidly and therefore avoid detaining the students, and (3)
to make certain no trays were missed. |

The researéher, the school lunch consultant, the wvocational
homemaking teacher, and the two students selected as assistants
attended the practice session which was held in the senior high school
homemzking department. The writer had baked a meat loaf from which
plates'were s$rved‘with pieces of varying sizes of meat loaf, which
were to resemble returned servings. The plates used were obtained‘
from the school cafeteria so that the servings would appear as much

as possible like those which actually would be served.
Collection of Data

Before the actual investigation began, the writer and the state
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school lunch consultant who was to assist her, visited the cafeterias
in which the'research was to be conducted. .The visit was made before
and’during a.lunch hour in order to determine the detéils of the
arrangement that would be best for checking the returned trays. Also, -
during this visit, rapport with the lunchroom pefsonnel was.established
 so:that the work would be carried out in a pleagant'atmoSphere with
good relationships among all those involved. The_investigatdr félt.
that this was important since, in a sense, she and the ones who would
assist her were "intruders" in the work afea. School lunch workers
take pride in their work and regard the kitchen as their barticular
domain, |

All persons who assisted in the research were qautioned.to_keep
.the detéils confidential, so that the students would not have any.
information concerning the'subsﬁitution of liver for part of the
ground beef in the meat loaf. On the testing days, much interest in
the research was shown by the students. Several asked questions con-
cerning the work.of the investigator and her assistant. They were
told that the plates were being checked t0 determine which fodds they |
liked. vThisbanswer seemed to satisfy their curiosity.

The investigétor:chose to purchase and prepare the liver that
was to be used in the research. The reasons for doing this were:

l.  to save time and labor for the cooks. |

2.’ to bé certain pork liver was used (in some areas; pork liver

is not always available in grocery stores or from meat
| distributors);
3. to assure proper handling and cooking of the liver.

Tt is quite difficult to grind rew liver. Tt had been the
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experience of the writer that it should he cooked, chilled, and then
ground, of‘it should be cut into finger-sized strips, frozen, and then
ground. Because of the available equipment, the writer chose to grind
the cooked, chilled liver. It is to be expected that if the liver-
enriched meat loaf is founq to be acceptablé, school lunch cooks

would need infqrmétion conéérning the preparation of the liver.

The writer worked at School A and the schooi lunch consultant
from the State School Lunch Division, at School B on the test days.
They arrived at the schools at seven-thirty each of those mornings.
Fach assisted in the mixing of the meét loaf to compensate for the
extra time required to prepare the new recipe, and to insure that
accurate proportions of liver and beef were used‘on the test dayse.

In mixing the meat loaf, it should be emphasized that it is
important to follow the directions given in the recipe. The ground
liver should be added to the catsup and mixed well before adding the
other ingredients; This procedure is necessary to assure even dis—
tribution of the ground liver without overmixing the grouhd beef.

The preparation of‘the meat loaf was started soon enough to .allow
it to stand 30 minutes before slicing. This was essential since this
particular recipe does not make a firm, compact loaf.

School\luﬁch recipes furnished by both the school Iunch Division
of the State Department of Eduéation’and the United States Department
of Agriculture are written in amounts to provide lOO_servings. Fbr |
that reason the recipe fof this research was written to provide 100
portions. The manager of each kitchen unit adjusted the amounts of
the ingredients to the number of students she expected to serve on

each daye.
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As was previously stated, a senior vocational homemaking student

assisted in each school during the checking‘of the plate returns. The

plates were checked to see how much, if any, meat loaf was returned.

The detajled data which was collected at the two schools are shown in

Appendix B. The following table illustrates the form used to tabulate

the amounts of servings returned by the students.

FORM FOR RECORDING AMOUNT>OF SERVING OF MEAT LOAF

TABLE 111

RETURNED AS PLATE WASTE

Students Who Returned

]

None 1/4 1/2 3/4 All
Er #1 1 i e I sy ol
g L M . W i M
tHi TRTY
i HY 111} fi‘H‘h‘H
oy "
v
prid. oy
L T

oy

T n

Total 97 28 16 23 33

Adult meals were not recorded, since they were not to be included in

the study.

The chi square procedure was used to test the hypotheses.,

This

analysis and its interpretation will be discussed in Chapter IV, :The

third objective was to draw implications and to make recommendations
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to perSons involved in nutrition education. = These implications and

recommendations will be presented in Chapter V.
Summary

In Chapter III, the procedure and methods used for the study
have been described. A problem. in an experimental cookery class was
investigated to determine the amount of liver which could be éubstitut-
ed for part of the ground beef in a meétfloaf without affecting the
flavor and texture of the product. In order to determine whether
school children would accept a liver-enriched meat loaf, and if so,
whether. five or ten percent would be more acceptable, an investigation
was plannéd and carried out in two Junior high schools. The amounts
of the ingredients'in the basic recipe used for the pfoject in the
experimental foods class were adjusted to serve 100 portions. The
manager in each schooi further adjusted the ampunts of ingredients to
the number of students in each school. The writer and the food ser-
vice supervisor of the selected schools planned the menu to accompany
the meat loaf.. The vocational homemaking teacher. of the senior high.
school in the selected school: system selected two of her students to
assiét in the research. Arpractice session was held to assure uni-
formity and accuracy in Jjudging the amounts of  returned meat loaf.
The data was collected on three days at one-month intervals.

The following chapter will present a discuss ion of: the collec-—
tion and statistical analysis of the data. Interpretation of. the
analysis in relation to the objectives of the study will then be

discusseda



CHAPTER IV
ANATYSTS AND INTERFRETATION OF FINDINGS

The purpose of this chaptér i&. to present the analysis and dis-
cussioﬁ of the findings of the research which was an investigation of
the acceptance of a liver-enriched meat loaf by Junior high school
students. ~ The analysis of the data, which were collected on three
‘observation days at intervals of four weeks, will first be presented,
followed by a discussion: and interpretation of the results of the sta~
tistical tests. A summary of the analysis and the interpretation of

the results by the writer will conclude the chapter.
Statistical Analysis of the Data

As the wrilter descrilbed in Chapter III, the research was con-
ducted to determine whether junior.high schools would. accept a;meaﬁ
loaf in which liver'had been substituted for part of the beef in a
school lunchroom. The investigation was made at two schools on
three test days, at intervals of four weeks. On two of the test‘days,
a liver-enriched meat loaf was served as the entree in the cafeterias
of both schools. ILiver was substituted for ten percent of the beef
in the meat loaf on one of these days, and five percent of the béef
had been replaced by liver on the second day. On the other day of
observationgin each school, an all-beef meat loaf waé served. The

plate return of the meat loaf from each child was visually- checked

51
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and the fractional part of the returned serving of meat loaf was
recorded on a form as shown in Chapter ILI, page 49.

Since the data which were collectedvdﬁring the investigation at
the two Junior high schools were nominal levels of measurement, the
writer used the chl square test for the statistical analysis. This
- procedure was used to determine whether the observed differences were
Wiéhin the range which could have occurred by chance alone. This'ié
one of the more powerful tests used for the nominal ievel of'measure-
ment and was deemed to be appropriate for,ﬁhis analysis. The .05
level of probability was used to judgé the significance of statistical
tests.

The chi square analysis of the number of students at School A
who returned varying amounts of meat loaf as plate waste iS'shbwn in
Table IV.. The calculated chi square value of 36.51 exceeds the

tabled chi square value of 15.51 at the .05 level of significancee 

TABLE IV

CHI SQUARE ANALYSIS OF NUMBER OF STUDENTS RETURNING
VARXING AMOUNTS OF MEAT LOAF' AS PLATE‘WASTE ’
AT SCHOOL A :

Number of Students Who Returned

Percent | /4 1/2 3/4 Total
Liver None Serving Serving Serving All = Students
0 207 36 12 19 13 317

5 232 28 21 23 27 331
10 199 58 28 23 1 322

- Chi Square: 36451 . df:s 8. p < .0005
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- In Table V the chi square test of the number of students at
School B who returned. different amounts of plate waste is shown.
The tabled chi square value of 15.51 at the .05 level of significance

was exceeded by the calculated chi square value of 24.04.

TAELE V

CHI SQUARE ANALYSIS OF NUMEER OF STUDENTS RETURNING
VARYING AMOUNTS OF MEAT LOAF AS PLAST WASTE.
- AT SCHOOL B~

Number of Students Who Returmed

Percent : 1/4 1/2 3/L - Total:

Liver - None Serving Serving Serving = All Students
0 236 40 16 3 11 306
5 ‘ 211 31 27 10 5 290
10 182 L5 25 6 21 279
Chi Square: 24.0k . - af: 8 001 p < 005

The data from School A and School B were pooled. and were analyzed
by the chi square procedure.. Thé calculated .chi square value of 32.44
exceeded the tabled chi square value of 9.49 at the .05 level of

significance, as shown in Table VI.
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TABLE VI

CHI SQUARE ANALYSIS OF TOTAL NUMBER OF STUDENTS RETURNING.
VARYING AMOUNTS OF MEAT LOAF AS PLATE WASTE FROM
BOTH SCHOOL A AND SCHOOL B :

Number of Students Who Returned

Percent . 1/l 1/2 3/ Total
Liver None Serving Serving Serving All Students
0 - LA3 7% 28 22 51, 623
5 L3 65 L8 33 32 . 621

10 381 103 53 29 35 601
Chi Square: 32.44 dfs 8 p .6005

The first hypothesis stated that there was no difference between
the acceptance of an all-beef meat loaf and a liver-enriched meat
loaf by Jjunior high school students in a school lunchroom. Since the
calculated chi square value exceeded the tabled chi square value in
the statisticél tests for each of the schools, and for the pooled data
from the two schools, it was neéessary to reject the first hypotheéis.
In other words, therevwas a difference in the acceptancé of a meat
loaf méde from beef alone, and one in which part of the beef had been
replaced by liver by the students in the two junior high schools in
which the investigation was conducted. | »

The pooled data from the two schools wére analyzed by the chi
square procedﬁre to test the second hypothesis which stated that there
was no significant difference between the acceptance of a meat loaf in

which five percent of the beef has been replaced by liver and a meat
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loaf in which ten percent of the beef has been replaced by liver.

The results of the statistical test of this data are shown in Table
VII. Since the calculated chi square value of 13.59 exceeded the
tabled chi square value of 9.49, the second hypothesis was rejected.

In other words, the statistical analysis of the five groups of students
who returned varying amounts of meat loaf as plate waste at the two
schools in the study indicated a difference in their acceptance of the

two recipe variations for the meat loaf.

TABLE VIT

CHI SQUARE ANALYSIS OF NUMBER OF STUDENTS RETURNING VARYING
- AMOUNTS OF MEAT LOAF CONTAINING FIVE PERCENT AND TEN
PERCENT LIVER AT SCHOOLS A AND B

Number of Students Who Returned:

Percent, . /4 i/2 .3/4 Tbtai
Liver None Serving Serving Serving All Students
5 L3 65 w8 33 32 621

10 ‘ 381 103 . 53 29 35 ‘ 601
Chi Square:  13.59 dfs 4 2005 C p <01

Upon further examination of the data, it was decided to apply
chi square tests on a different basis. The students who returned
one-half of the serving of meat loaf clouded the determination of -
acceptance or rejection of the food. If a student returned one—haif

of the serving, it could not be determined whether he accepted or
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rejected the fﬁod. Therefore the students in this group were con-
sidered as indecisive for the purpose of the study. The reasons a
student may have eaten only one—half the serving could be other than
not like the food, such as time, or laqk of appetite. Table VIII
shows a comparison of the values of protein and iron in a meat loaf
made from alI beef and from one in which liver was substituted for‘
ten percent of'ﬁhe beef. The values are given for: one serving and for
one-half serving of the meat loaf. The size of the serving is that
amount, which would furnish two ounces of protein rich food as speci-

fied by the Type A lunch pattern.

TABLE VIII

COMPARISDN OF VALUES OF PROTEIN AND IRON IN ALL-BEEF MEAT
LOAF AND MEAT LOAF CONTAINING TEN - PERCENT ~

LIVER
Meat Loaf Containing Mbat Loaf Contalnlng
: A1l Beef - 109 leer )
Protein : Iron Protein Iron
gmn mg - &m mg
One serving 13.5 2.0 13.7 3.3
One-half serving 6.8 1.0 6.9 1.7

An examination:of Table VIII indicates that if he ate only one-half
of the liver-enriched meat loaf, there is a.proportionate decrease

in the amount of protein ingested, but the loss of iron intake is not.
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significantly less than if he had eaten all_the all-beef meat loaf
served to him. Hence the studeﬁts in the "1/2" category were deleted V
for the purpose of furthervanal.ysis° |

Furthérmore, since students who returned only one-fourth of the
serving of meat loaf could be consideréd as accepting the foed, the
groups of studenté who returned ”None”band 11/4" of the meat loaf were
combineda ‘Thé studenés who returned threewfourfhs of the meat loaf
sexved them Qére coﬁsidered tO-Pave rejected‘the food; therefore
those students in the greup who returﬁe& "3/4" of the meat loaf served
them were combined with thése who returned "All' of. the serviﬁg..
Siegal (1956)-$tate§ that adjacent classifications may be combined if
suchvcombining does not‘rob‘the data éf their meaningw Because the
wrifer Wanted to>generalize tﬁe findings eof this inveétigétion to
cher schools, only podléd data were used fof further.anaiysis.

After the above conéiderétions, the chi squarerprdcedure was
applied ﬁo thé data relating to aéceptancevér réjettion of the meat
loaf., Tﬁe caiculafed chi square value of .626 did no£ exceéd the
tabled chi square value of 5,993 therefore the first hypéthesis could
not be fejected on the basié of:this test whiéh indicatéd that the |
students showed ﬁo difference betwéen their acceptance of an all-beef
meat loaf aﬁd one in which liver had replaced part‘of the beef. The

results are shown in Table IX.
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TABLE IX

CHT SQUARE ANALYSIS OF NUMBER OF STUDENTS ACCEPTING OR
REJECTING MEAT LOAF CONTATNING VARYING AMOUNTS
- OF LIVER AT SCHOOLS-A AND B :

Number of Students Who Returned

PEgi:?t 1/k or less 3/L or more Total
0. 519 6 595

5 508 - 65 | 573
10 L8l 6 518
Chi Square:  +626 dfe . 2 0 p &0

The second hypothesis stated that there was no significant diff-
erence in the acceptance of a méat loaf in which five percent of the
beef had been replaced by liver, and one in which liver had been
substituted for ten percent of the beef. Aga;n_the.students in the
"one~half! groups were omitted, and the extreme categories were com-
bined. The calculated chi square value of .007 did not exceed the
tabled chi square value of 3.84 at the .05 level of significance. The,
experimenter failed to reject the second hypothesis as shown by the

results in Table X.
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TABLE X

CHI SQUARE ANALYSIS OF NUMBER OF STUDENTS ACCEPTING OR
REJECTING MEAT IOAF CONTAINING FIVE PERCENT
AND TEN PERCENT LIVER AT .- -
SCHOOLS A AND B

Number of Students Who Returned

?iii:?t» 1/h or less 3/L or more Totg;
5 . 508 65 573
10 , 481, 6l | 548

Chi Square: -007 | S df: 1 | 90 .p < #95

On the basis of the results of the chi square test appiied to -
the combined. extremes of}the pooled date from Schoois A and B, the
investigator failed to reject either.of_the'tﬁo hypotheses.. It is-
concluded fromithese tests that there was no significépﬁ.difference.
between the acceptance of an all-beef meat loaf and a liver-enriched
meat loaf, or between the apcéptapce of a meat loaf in which 1iver 
had replaced five percent of‘ﬁhe beef, and one in which ten percent

of the beef had been replaced by liver.
Interpretation of the Findings.

The chi square procedure for the statistical analysis of data
indicates onlvahether the observed différences are within the range
which could have occurred by chance alone. The tests do not: show
direction if éuch a’'difference exists. The analysis indicated that

differences in acceptance of the meat loaf with varying amounts.of
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liver did exist when the five categories of data were used. In order
to interpret the direction, the numbers of students returning varying
amounts of meat loaf as plate waste were converted to percentages of
the total number of students served each day. These percentages are
shown in Table XI for the two classifications "1/l or less“ and "3/,
or more." The rationale for the combinations of the groups into the
categories is presented on page 57. It can be seen from Table XI that
there is a congistent trend of acceptance at each school. It will be
recalled thaf the recipe variations were served in opposite order at.
the two schools. That is, on the first test day, the meat loaf in
which liver had been substituted for ten percent of the ground beef
was served at School B. On the same day, a meat loaf made from &Ll‘
ground beef wgé served,té'students_at School B. On the second test
day, both schools served meat loaf which contained five percent liver,
and on the third day of testing, students at School A were served the
all-beef meat loaf, and meat loaf in which liver had replaced ten
percent of the gound beef was served to students at School B. This
proceduﬁe was followed to minimize the effect of order of ... . -

administration.
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TABLE XI

PERCENTAGES OF ACCEPTANCE OF MEAT IOAF BY STUDENTS,
: - COMBINED -INTO: TWO CATEGORIES FROM
' SCHOOLS A AND .B. -

Percenbages of Students Returnlng

- 1/4 or less ' 3/4 or more
Percent « : ' ,
Liver School - School,
‘ . ». A . B . A B
o 64T 90.2 - 19.6 leoly
5 7846 85.6 15.1 5.1
10 _ 79.8 8l.3 - ek 9.7

The percentages shown on Table I indicafe'that}at-School,A.the
percentage of.thoSe returning.one-fourth.or less increased as the-
proportion of liver was increased. The perceﬁtages of the students-at.
School A returning three~fourths or more decreaged as the proportion
of liver in the meat loaf was increased. Thus, the combined percent-
ages reveal that at School A the acceptance waglgreater wheh the meat
loaf containing more li#er was served. An examination of the percent~
ages for.Sbhool-B'in Table XIII indicates trend in the direction
opposite to that shown by School A. This effect can be interpreted
gs'being.related to the order.of éﬁministrgﬁion of . the recipe‘vapiationé
of the meat loaf, since the order'éf the variations were reversed at |

both of the schools, as the'writer'expla;nedAih Ch@pter:III.
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Summary

The chi square procedure was used to analyze the data. When this.
statistical test was applied to the five §a$egories of.stﬁdentS'who
returned varying amounts of meat loaf as plate waste;'Significant |
differences in acceptance were found for Schooi;A,,School'B,.and
Schools A and B combined. A.significant.difference in'acceptance_
Ofvstudénts reﬁurning;va;ying amounts of meat loaf containing five:
percent and ten percent liver at Schools A apd B:coﬁbined was alsé
found. When the number of students fetﬁrning one~half of the meat
1oé£ serving was interpreted as being.indecisive and was deleted,‘no
Significant differences were found in the acceptance by the studénts'
between the all-beef meat loaf and a liver-enriched meat loaf. Further-
more no significant difference’was obtéined between the number of
students apceﬁting the meat loaf containing five percent liver‘apd a
meat loafvwhich contains ten percent livér, when the studénts'who
returned one-half the serving of meat loaf were_omitﬁed‘from the
calculations. | |

When the data from the two schools were converted to percentages
of the total number of studenﬁsuserved on each day, an order effect
was shown to be operational in the.study. This effect Wa§ minimized
by the use of two schools in the study, apd reversing the ofder of
admihistrapion}of‘the recipe variations of the meat loaf.

In Chapter V, the research_willubé summérized and the conclusions
that were reached will bevstaﬁed.l The implications for teacher educa~
tion will be given and\suggestions will’be mgde for ﬂhe use of the
‘results of the study by school lunch personnel, vocational homemslcing

teachers, and extension home ecbnomists. The last part of the chapter
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will include recommendations for further research in food acceptance;

especially as related to school feeding programs,



CHAPTER V
SUMMARY, CONCLUSIONS, AND REGOMMENDATIONS

in this chapter, the research will be summarized and ﬁhe conclu-
sions will be 8iveﬁ. 'Thevimpliqétidns fof teacher education will be
discussed and suggeStionsvwill be made for the use of this infbrmatioﬁ
by vocational homeméking teachers, scheol lunch consulﬁants.and in~
structors, and extensionvhomeiéconomists1 Recommendations for further

investigation will be given in the last part of the chapter.s
Summary

'Studies'indicate\that.iron»deficiency anemia 1s prevalent among‘
certain groups in the United States, and surveysvshow that dietary
consumption of iron is below,thebre¢ommended allowances for both boys
and girls during the early YearS-of adolescence. FIron deficiency
without anemia is difficult to diagnose, but many believe it is wide-
spread because of the low intake of dietary iron and the prevalence
of iron deficiency anemia.

In order to find a way to increase iron in the food, the writer
develbped a recipe for a livérwenriched meat loaf in a college class
in experimental cookery. The results of that investigation led to
the research to determine acceptability of & 1iver—enriched meat lbaf
by students in two selected schools.

The investigator also wanted to know if acceptability was

6l
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indicated, whether a meat loaf in which liver had been substituted for
ten percent of the ground beef was as acgeptable as a meat‘loaf in
which five percent beeﬁ had been replapéd by liver. This study was not
concerned with the effects,of'age, sex, or background of students on
the acceptability of the meat loaf,

Junior high school students ﬁere chosen as the group to be tested
because it 1s during the rapid growth period of adolescehce.that more
‘iron is needed than in previoﬁs years. = The research was conducted in
two schools which ﬁct the criteria‘stated in Chapter ITII. Observations
were méde on three days at intervals of four weeks. The same menu was
served on each test day in both schools. At School A, liver had been
substituted for'ten percent of the ground beef on thé first test day.
Qn the second day of testing five percent of the ground beef had been
replaced by liver and an all-beef loaf was served on thebthird test
day. At Schgol B, the order of administration was reversed to minimizé
the'orderbeffect, On the days of testing,bthe'plate returns were
checked and record was made of‘the'émount of the serving which was not
eaten. The returned amounts were recorded as “none%, ¥1/44, Wl /2¥
MB/AH, or "all", | |

The‘data were analyzed using the dhi square procedure., Signifi~-
cant differences were found when the five categories listed above were
used, therefore the hypotheses based on the original design of the
research were fejected_ However, examination of the data led the
researcher to analyze the data further, omitting the ”l/Zﬁ,group.

This analysis indicated that the students accepted the meat loaf con-
téining liver as well as without liver, and that meat loaf which

contained ten percent liver was as acceptable as one containing. five
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percent liver.
| Conclusions

If the group of students who returned one-half the serving of.
meat loaf are includéd'in the statistical analysis, the two null
hypotheses must be rejected. It must be concluded that theregwés_a
sighificant difference between the acceptance of an all beef loaf and
~a liver-enriched meat loaf, and between a meat loaf containing five
percent liver énd one in which ten percent of the meat was liver.

The group who returned one-half of the serving of mea£ loaf
were noncommittal in relation>to thié study. Their reaétion'capnot
be interpreted as acceptance or rejection of the meat loaf. Therefore
the "1/2" category was dropped and the data were again ahalyzed*" The
investigatorrfailed to reject either of the two mull hypotheses on |
the basis of the,lahter test. |

In this study, no evidence was found ﬁhat it is not}feasiblevto
substitute liver for part of the»béef‘in a méa; loaf. = There was no
indication on the whole that children would reject foods in which
liver replaced as much as ten percent of the'beef.‘ Therefore_it is
concluded that the addition of liver to certain ground meat dishes is

an acceptable method of increasing dietary iron.
Implications for Teacher Education

The results of this investigation have shown a method by which
dietary iron can be increased. This information can be disseminated
by such areas in education as vocational homemaking teachers, school

lunch consultants and instructors, extension home economists and -
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program aides, and puﬁrition,educatorsn The writer strongly believes
that greater efforté and improved methods}éf.informing.the public of
ways to improve the quality of their diet as well as the quantity of
the food is necessary td aileviate the problems of malnutritioﬁ.

| The wfiter suggests that schéol lunch workers instruct cooks and
managers on the principle Qf liver—enrichmept-of‘certain entrees.
This could be done thfough regular newsletters, routine reviews of
school lunchrooms, training workshops, or at a meeting of the organ-
ization of school'food service persomnel. - It is likely that the most
wide-spread beﬁefits will:reéu;t frbm,methods of instruction ﬁhich in-
clude demonstration and “taste;Sessions.“;

The rolevof.vocétional.homeﬁaking peécheré in nﬁﬁrition eduéatién
offers tremendous’opportunitiesg Well~planned lessons in foods and
nutrition, presented in an effective manner can have a lasting efféct
on the nutritional well—being.of,her students and their families.
Students are especially sensitive to good instruction at the secondary
level, especially if it is presented with conviction and enthusiasm.
If the teacher thoroughly explains the body's need for iron, and the
prevalence of iron malnutrition, the students would be receptive to a
laboratory lesson in the preparation of liver enriched foods. Among
the‘high school students, entrees such as spaghetti with meat sauce,
chili concarne, lasagna, pizza, and Y“sloppy Joes! would add variety
and interest to the lesson. Since many of the'girls in high school
will soon be mothers, the importance of increased iron for their age
group should be stressed so that the likelihood of iren déficiency,
~at the time of conception will be lessened.

Bxtension home economists can present the principle of main.
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dishes enriched with liver in at least thrée areas: . extension home-
maker groups, 4-H clubs, and program aides. A very‘interesting_prei
sentation, including a demonstration and "taste-session® could be
’developed for a regular meeting of the extehsion-homemakervgroups.
Leaders in 4-H Clubs cbuld éuggest a demonstration which included. the
preparation. of a liver-enriched ground meat entree. The subject. lends
- dtself to both actioﬁ and information which could be.pfovided.for young -
people who are likely to need an 1ncrease in dietary iron. |

Extension program aides are challenged to find ways to improve
the diets of families who have low income. . The. program aides should
help the homemakers in such families identify low-cost foods wﬁich |
will help supply the iron needs of the family. Adding ground liver
to ground meat dishes may be suggested to the homemakers. A problem
that may be encountered is the lack of’eqpipmeﬁt, such as a'food-‘
choppér, to grind the liver. In any case, the'program aide should
encourage_thé.homemakera to serve liver o their families. In terms
of nutrients>furnished, as well as price pér pound it is less expen-—
sive than.many.other meats. |

Care should: be taken to give adequate information to coocks who
will prépare liver for addition to ground meat dishes. One should not,
attempt to grind raw liver unless it has been first éut-into finger-
sized strips and frozen. Since liver defrosts quickly, it must be
kept in the freezer until all the equipment»fbrigrinding has. been
prepared. If a freezer or freezer section of the refrigerator is not .
available, the liver should be cooked and chilled before grinding.
Some cooks find the latter method more convenient than grinding

frozen meat. Liver should be copked by steam to Preserve iron, If
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steam cooking is not possible, the cook should use as little water as
possible in cooking to avoid iron_loss.  

- The writer has suggested three areas in which the prinéiple;of
adding ground liver to certain ground meat dishes could be effectively.
taught. As with all teaching, the effectiveness 6f,the instruction
will depend on the tréining, conviction, and:enthusiasm of the person

who presents the lesson.
Recommendations for Further Study

1. The principle of adding ground liver to ground meat dishes should
' be further explored. The effect of order could be investigated by
conducting the researchvin one school over a longer period of time,
reversing the’order in that school. To be more exact, data might be
collected in five days,‘at:intervals of'ﬂour weeks, in‘which.the
recipe variations are presented in one order for the first three test
days, and reversed for the last two days. Thus the order might be

(in relation to percentage of liver in the meat loaf) ten percent,
five percent, all-beef, five percent, and ten percent. This design
would allow further testing of the effect of order of administration.
<. This investigation has attempted to measure acceptance of a liver-
enriched. food. The writer would prefer that children would learn to .
eat liver as such, rather than combined with oﬁher foods., Further:v
reéearch might be conduéted in one of the few schools where»liver’is
accepted to determine which methods of preparation are most aqcepbable
to the students. |

3. Investigation into the effect of the environment on food acceptance

might reveal iiseful infermation for nutritionists. A study of the
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effect of such factors as the decor.of the cafeteria and the size,
shape; and arrangement of ﬁhe'tables on tﬁe-acceptance of-the food
which is served in the lunchroom would ‘be helpful to .those in charge

of the planning,veqpipping, and use of these facilities. The influence
"~ of the persbnality_and attitude of school food service personnel on
the kinils and.émounﬁs of food which the students accept is an area
which coﬁld'be investigated. )

4. Since the nutritional well~being of childwen is presently the focus
of widespread attention, school lunch should evaluat§ more carefully |
the acceptance'of the kinds and amounts of food'by'the students whom .
 they serve. Effective nutrition education programs should be based

on the results of research in the ‘area and should resuitsin'impfoved

eating habits. This is the goal of nutrition educatiom.



SELECTED BIBLIOGRAPHY

Adelson, Sadye F. '"Changes in Diets of Households, 1955 to 1965--
Implications for Nutrition Education Today." Nutrition Program
News, USDA, Washington, D. c. (Mhthune, 1968).

Allen, Donald Eo, Zella J. Patterson, and Glenda L. Warren. "Nutrition,
Family Commensality, and Academic Performance.” J. H. Econ.,
IXIT (May, 1970), 333-337. : ;

Better Hom§s and Gardens New Cook Book. Des Moines, Towa: Meredith,
T (1968 -

Beutler, Ernest. "Iron Metabalism.! Lecture delivered at Oklahoma
State University. Stillwater, Oklahoma (Feb. 19, 1969).

Brown, Elmer. B. "The Absorption of Iron." Amer. J. of Cllno Nutr.
X_II. (MarCh: -1963): 205~213.

Callender, Sheila T., and G. T. Warner. "Iron Absorption from Bread.!
Amer. J. of Clin. Nutra, XXI (Octo, 1968), 1170-117he

Chaney, Margaret S. and Margaret L. Ross. Nutrition. 7th ed. New
York: - Haughton—Miffln, 1966, 145-161.

Church, Charles Fn and Helen N. Church. Food YValues of Portions
Commonly Used, 10th ed., Philadelphia: J. B. Lippincott GCompany,
1967. ‘ ’

Corbett, T. H. "Iron Deflclency Anemia in a Pueblo Indian Village.“
Je Ae M. A. CCV, (July 15, 1968), 186. . '

Council on Foods and Nutrition. !"Iron Deficiency in the Unlted
Sta.teSo" Jo Ae Mo Ao, LLIII (Feb 5, 1968), 9"1220

Cronan, Marion L. The School Lunche Peoria, TI1linois: Chas. A.
Bennett Co., 1962.

Davidson, Stanley, R. Passmore, and Boyd Orr. Human Nutrition and
Dietetics. 2nd ed. Baltimore: The Williams and Wilkins
Company, 1966. ' '

Elwood, P. C. "Iron in Flour." ILetter to the editor, The Lancet
(Avgust 31, 1968), 516. '

71



72

Emerson, Gladys A. MNubritional Status, U. s° A." J. Nutp. XCI:
Supplement 1 . (Feb., .1967), 51~54. '

Feeney, M. C., M. L. Dodds, and Miriam E. Lowenberg'° ""The Serise of
Taste of Preschool Children and Their Parents."  J. Amer. Dietet.
Assoc. XIVIII (May, 1966), 399. , .

Finch, Clement A. “Iron Balance in Man." Nutr. Rey. XXIIT (May,
1965), 129-131. ; S A

Finch, Clement A. "fant Amid Flenty." = Amer. J. Clin. Nutr. XXT
(Oct., 1968), 1138. '

Food and Nutrition Board, National Academy of Sciences--National Re-
search Council, Recommended Dietary Allowances, éth ed. Pub.
No. 1146, Washlngton, De Co: National Academy of Sciences, 1963.

Food and Nutrition Board, National Academy of Sciences--National
Research Council, Recommended Dietary Allowances, 7th ed. Pub.
No. 1694, Washington, D. C.: National Academy of Sciences, 1968.

Harrill, Inez K., Anna Elisabeth Hoene, and Frances A. Johnston "Iron
Absorbed from Three Preparations Used to Enrich Bread." J. -
Amer. Dietet. Assoc. XXXIII (Oct., 1957), 1010-101k.

"Higher Iron Enrichment Standards Recommended." do Am. Dietet. A.,
LVI (May), 1970, 42%.

Hill, Mary M. "Nutrition and the Type A Lunch.” Nubrition Program
NeWS (NOV-—DeCo, 1968)0 ) :

Howell, Doris A. "The Differential Diagnosis of Anemia in Children."
Nutr. Today, III (March, 1968), 20~2i.

"Iron Deficiency Anemia Among Negro Preschoolers." Public Health
Reports, LXXXIIT (March, 1968), 213.

Klausmeler, Herbert J. and William Goodwin. Learning and Human :
Abilities: Educational Psychology. <2nd edo New York: Harper
and Row, Pub., 1966.

Korslund, Mary K. and Ercel S. Eppright. "Taste Sensitivity and
and Eating Behavior of Preschool Children.! J. He Econ. LIX
(March, 1967), 168~170. - :

Lamb, Mina We Pood Acceptance, A Challenge t0 Nutrition Education—-
A Review." J. Nutr. Educ. I (Fall, 1969), 20-22.

Leverton, Ruth M. "The World's Biggest Lunch Counter." Food and
Nutrition News. XXXVIII (March, 1967).




3

Leverton, Ruth M. "Results and Implications of the Study of the Type
A Tunch." Paper presented at National Workshop on Child Nutrltlon
Programs (U. S. Da A. and State School Lunch D:Lrectors) s
Washington, Ds C. (Apr:Ll 1969) « ‘

Lowenberg, MJ.ra:Lm E. "Between Infancy and Adolescence." Food,
U. S. D. A. Yeg_gbook. Washington, D. C.: Govte Prlntg. Off:l.ce,
1959, 298. :

Lowenberg, Miriam E., E. Neige Todhunter; Eva D. Wilson, Ma:.ra C.
Feeney, and Jane R. Savage. - Food and Man. . New York: - John W:Lley '
and Sons, Inc., 1968, 85-{1.23.

Mann, George V. "Nutrition Educatlon-—U. S. A." Food and Nutrition
News. XI.I (Nov., 1969). : . .

McElroy, Joy a.nd Betty Taylor. "Adolescents' ‘Values in Selection of
of Food." J. H. Econ. LVIII (Oct.,. 1966), 651~65M.

McWilliams, Margaret. Nutrition for the Growing Years., New York:
John Wiley and Sons, Ince, 1967. : .

Mitchell, Helen S., et al. Cooper's Nutgltlon in Health and Ql_segse,
- 15th ede Philadelphia: Lippincott, 1968.

Moore, YMa;c-garet C., Comnie D. Hogg Beasley, and Eleanor M. Moores
"Why the Boys?" J. He Econ. LXII (May, 1970), 338-340.

Niehoff, Arthur. "Changing Good Habits.! J. Nutr. Educe I (Summer,
1969), 10-11, a

Owens, George M., et al. "Nutrj.tionél.Sta_tus oi“ Missiesippi'PreSChool'
Children: A Pilot Study." Amers J. Clin. Nutr. XXII (Nov.,
1969), lhbs~1458. ’

Proudfit, F. T and Corinne H. Robinson. Normal and Th eraggutlc
Nut_x_'g:t:.on, 12th ed. New York. Macmlllan, 1lan, 1961,

Robinson, Corinme He "Underweight a.nd Undernutrition in Teenagers—-
A Problem for Nutrition Edncation.!" Food and Nutrition News,
XLT (Dece, 1969).

Robinson, Corinne H. Fundamentals of Normal utr:.plon. London:
CoJ_'Ller-Macnn.llan, Ltd. (1968) :

Schaefer, Arnold. E. and Ogden C. Johnson. "Are We Well Fed? The
Search for an Answer,! Nutrltlgn Today, IV (Spring, 1969), 2-11.

Schulman, I. "Iron Requirements in 'Ini‘ancy.", Infant, Nutrition.
Symposium 7, Council on Foods and Nutrition. _A. M. A., 1959, 59.

Siegal, Sidney. - Nonparametric Statistics for the Behav:l.ogal Sglgnces.
New York: McGraw-Hill, 1956



Spindler, Evelyn and Geraldine Acker. !Teen~Agers Tell Us About
Their Nutrition.! - J. Amer. Dietet. Assoc., XLIII (Sept., 1963),
228-231.

Spock, Benjamin M. and Miriam Lowenberg. Feeding Your Baby and Child.
New York: Pocket Books, 1955, 170. - T

Swope, Daniel A. "Diets of Men, Women, and Children.”  Paper presented
at the 46th annual Agrleultural Qutlock Gonference,'washlngton,
D. C. (Feb. 19, 1969).

"The Expanding Horizons of*SchooluLunch,“ ~School and College Food
Management, VI (Feb., 1970), 27-29. . : -

The Oklahoma Journal, April 12, 1969, pe 9. .

Todhunter, E. Neige. !"Approaches to Nutrition Educatlon.” g, Nutr.
Educe, I (Summer, 1969), 8-9. o

U. S. Department of Agriculture.. "Food for Fitness—-A Daily Food
Guide. " Leaflet Noo 424 (Aprll 196A)

U. S. Department of Agrlculbure, Consumer and Food Economics Research
Division, Agricultural Research Service. Food Consumption of
Households in the United States, Spring, 1965. Washington, D. Cs:

Government Prlnblng Office, 1968.

U. S. Department of Agriculture. 'National School Lunch Programs:
Number of Children and Schools Partlclpablng (Elementary and
Secondary), Fiscal Year, 1969." Report issued by Food and
Nutrition Service, Washington, Do C. (1970). .

Voris, LeRoy. !"Recommended Dietary Allowances, Revised, 1968." Food
and Nutrition News, XL (Novo, 1968). -

Watt, Bernice K. and Annabel Ln Merrill. Com9051tion of Tables——
Eg_, Processed, Prepared, U. So Do Ao Agrlcultural ‘Handbook No.
5 1963.

White, Hilda S. "Current Use and Change in Use of Cast-iron Cook-
ware." Jo Ho Bcon. LX (Nov., 1968), 724 :

White, Hilda S. “Iron,Nutriture of Girls and Women--A Review." .
Amer. Dietet. Assoc. LIII (Dec., 1968), 563.

White, Hilda S. !Incrganic Elements in Weiglight: Diets of Young Women.''-
do Amer. Dietet. Assec. LV: 38-43 (Jana, 1969)

White, Hilda S. and Philip L. White. "The Critical Question of
Dietary Iron." Food and Nutrition News (April, 1968).



APPENDIX A



7%

October 11, 1969
11212 Greystone
Okla. City, Okla.

Dr. L. W. Westfall
Superintendent of Schools
Choctaw, Oklahoma

- Dear Dr. Westfalls.

As é doctoral student in Home Economics Education at Oklahoma
State University, I-have proposed to conduct research in. two junier
high schools, to provide information for the nutritive improvement of
school lunches. The criteria for the selection of these two junior
high schools are:

a) A school which has adequate space and facilities for the
research to be done; .

b) Administrative permission for the research;

c) School lunch personnel and home economics teacher who show.
innovative and cooperatlve attitudes;

d) ILunch schedule that will accommodate research plan.

The two junior high schools in the Choctaw school system meet
these criteria, and I would like to request administrative permission
to conduct this research in these two schools. ‘

Yours very truly,

. Hilda Jo Jennings

HJ/mm,



CHOCTAW PUBLIC SCHOOLS
Office of Superintendent
Choctaw, Oklahoma
October 14, 1969

Hilda Jo Jennings
11212 Greystone
Oklahoma City, Oklahoma 73120

Dear Mrs, Jennings:

I have conferred with our two junier high scheol principals,
Mrs, Fitzgerald, whe is our school lunch superintendent, as well as
Mrs, Hedger, our Heome Econemics instructor. They have all agreed
to cooperate with you in your study.

We will be more than happy te assist vou in any manner we can
during the course of your study. Anytime we may be of help please
feel free to call on us. .

Sincerely

Lo Wo Westfall

LWW/djw
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TABLE XIT:
DATA COLLECTED FROM SCHOOL A ON FIRST TEST DAY

- Number of Studenxs Who Returned r

Iunch : l/h : 1/2- ' 3/h . waﬁﬁai'.
Perlod None Serving Serving Serving All. Students
015 02 2 1 B 5 15
12:15 97 30 13 10 9 15

Total 199 58 28 23 L 322

TARLE XITT
DATA COLIECTED FROM SCHOOL B ON FIRST TEST DAY

B i NUmber of Students Who Returned |
Lunch | WL Y2 3  Total
vPerlod ‘None Serving Serving - Serving All Students
1115 158 28 0 o1 3 o1 a1
12:15 - % 12 5 0 0 95

Tot#l»

236 LO 16 3 1 306
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TARLE XIV |
DATA COLLECTED FROM SCHOOL A ON SECOND TEST DAY

Lunch
Period

e —

Number of Students Who R@turned

e 1/4 12 3k Total
None Serving: Serving Serving. All  Students

11:15

12:15

Total

o

26 8 8 12 10 16k
106 2 13117 16T
232 28 a3 e 3

TABLE XV
DATA COLLECTED FROM SCHOQL B ON SECOND TEST DAY

Lunch

Periad

NUmber of Sbudents Who Returned '

‘ 7 1/2 S ‘Total
None Serving Serving Serving All  Students

11:15
12:15

bTot.aJ.‘ :

B 2l 16 5 2 19k
6L, 13 n 5 3 96

e 37 27 10 5 20



TARLE XVI
DATA COLLECTED FROM SCHOOL A ON THIRD TEST DAY

81

Lunch
PeriOd

Number of Students Who Returned =

Te———

L 12 3/,

Total,

11:15
12:15

Total = .

. Ndne Serving Serving. - Serving All
111 1 6 8 16
96 A 6 11 _7

Student;s

156
161

207 36 12 19 3

TABLE XVII'
DATA GOLLECTED FROM SGHOOL B ON THIRD TEST DAY

317

Lunch

- Period ‘

Number of Students Who Returned

| 4 1/2 0 3/h
None Serving Serving Serving All

. Total
Students

© 11615
12:15
Total

126 31 18 o7
56 14 7 2
182 b5 25 6 21

196
83
RT9
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