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Abstract:

The purpose of the study was to compare two different methods of teaching nutrition to preadolescents.
The sample was 150 fifth grade science students at Willson Middle School in Bozeman, Montana, and
the study was conducted in May-June, 1972. Two lesson plans were devised, each with the same
objectives and each presenting the same general information. One lesson plan made use of the Basic
Four Food Groups, while the other used specific nutrients and presented ’explanations of their
functions in the body. These lessons were taught by the investigator. The test instrument was
administered by the investigator, on three occasions: as a pretest, as a posttest immediately after the
lesson, and one month later as a second posttest.

The students exhibited a significant gain from both lesson plans. However, the group presented specific
nutrient information lost significantly in knowledge in the month period between posttests, while those
presented the Basic Four did not. As a result of the lesson with specific nutrients, students appeared
better able to pick foods containing adequate amounts of these nutrients than did the students presented
the Basic Four. The boys in the study gained more consistently from both lesson plans than did the
girls.
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ABSTRACT

The purpose of the study was to compare two differ-—
ent methods of teaching nutrition to preadolescents. The

sample was 150 fifth grade science students at Willson-

Middle School in Bozeman, Montana, and the study was
conducted in May-June, 1972. Two lesson plans were devised,
each with the same objectives and each presenting the same
general information. One lesson plan made use of the Basic
Four Food Groups, while the other used specific nutrients
and presented 'explanations of their functions in the body.
These lessons were taught by the investigator. The test
instrument was administered by the investigator, on three
occasions: as a pretest, as a posttest immediately after
the lesson, and one month later as a second posttest.

The students exhibited a significant gain from both
lesson plans. However, the group presented specific
nutrient information lost significantly in knowledge in
the month period between posttests, while those presented
the Basic Four did not. As a result of the lesson with
specific nutrients, students appeared better able to pick
foods containing adequate amounts of these nutrieints than
did the students presented the Basic Four. The boys in the
study gained more consistently from both lesson plans than
did the girls.




CHAPTER T
INTRODUCTION
Basic Four Food Groups in Nutrition Education

A fooa guide, the Basic Four Food Groués, is the
main method used for nutrition education efforts. The guide
divides all foods into fouf classes: fruits and vegetables, "
breads and cereals, meat and meat substituteé, and milk
and milk products (1).

A number of legitimate criticisms have been directed
at the use of the food guide for teaching nutrition. Our
food supply has changed so that many of the foods we eat no
longer fit neatly into one‘of these groups (2). It has been
shown that one can have an adequate intake of nutrients with-
out following the regquirements of the Basic Four. If one has
the recommended number of servings from the Basic Four, one
can still fall short of sufficient quantities of needed
nutrients (3). |

Perﬁaps the strongest argument againét\the common
practice of teaching nutrition with the Basic Four Food
Gfoups is that it is a simple tool. It is used to teach

wise food choices as early as kindergarten. With advanced

science training at all grade levels students are not
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interested in hearing the same simple message in the same.

way, yvear after year (4).
Importance of Nutrition Education for Preadolescents

Preadolescence is a desirable age for nutrition
education because these studénts are accepting of informa-
tion aﬁd aré at a teachable age (5). Students later in the
adolescent phase of development strive to assert their
indébendence‘and peer group influence is much stronéér (6).

The hope with nutr;tion educaticn is that one will
be motivated to establish food habits that will supply
sufficient nutrients for the body's needs. The child who
has gooq food habits is at a definite advantage when he
arrives atvaddlesceﬁce (7). It is easier to establish good
food habits:.while young than to attempt to modify or change
ﬁndesirable food habits és an adult (8).

The need for good food habits to be established
early is also illustrated by the many childreﬁ who develop
obesity in preadolescence. The chances are great that an
obese child w;ll become an obese adult unless good food

patterns are established, and the need for exercise is

recognized (9).
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The number of teenage mothers has greatly increased.
The addeé nutritional needs plaéed on a body already in a
stress situation because of growth.requirements is very
great (10). Because of pregnancy and early marriage, many
girls are required at an early age to be responsiple for a

family's health.
Purpose of the Study

This study was undertaken to determine whether
preadolescents can better}learn and retain nutrition infor-
mation when it is presented in nutrient terms than when
presented by use of the Basic Four Food Groups. Use of the
nutrients included’exélanations of their function in the
body, rather than merely stating amounts of food required
for optimal health.

There is one obvious limitation to the research
design which is readily admitted, but which was deemed
unavoidab1e. The test instrument was administered to the
sample on £hree occasions. and one lesson was presented. AV
single lesson period cannot achieve the learniné of which
any person or group %s capable. However, even this limited
research took four class days to cdmplete. With very

crowded schedules in the spring of the school year, the
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school system and the class instructor, Mrs. Jennings,

were most kind in giving the time. they did to the project.
Research Questions

1. Can fifth grade students‘better recall nutrition
information when told why specific nutrients are needed by
the body than when .taught using the Basic Four Food Groups?

2. éan fifth grade students better retain nutrition
information when £éld why specific nutrients are needed by |
the body than when taught with the Basic Four?

3. Can students better select foods with an
adequate nutrient content when given specific nutrieﬂt
information than when taught using the Basic Four?

4, Does the knowledge of girls increase more than

that of boys with nutrition education?




CHAPTER IT
REVIEW OF LITERATURE

Nutrition education for young people, teaching
which foods to select for intake of required nutrients,
usually relies largely on use of the Basic Four Food Groups,
within the framework of three mealé a day (8, 11).

The Basic Four Food Groups is a teaching tool which
plaées foods into groupings under the headings: breads
and cereals, fruits and vegetables, milk and milk products;
and meat and meat substitutes. The amounts of food. or
number of servings recommended are. adjusted for the individ-

ual's age, sex, or if pregnant or lactating (1).
Need for Improved Nutrition Education for Young People

Improved Science Background

The need to change this method of instructing
students . .in nutrition has been expressed by nutrition educa-
tors for several reasons. One of the most important of
these is the change in the students. The science program
presented to grade school children is much advanced as
compared to earlier‘years. They are capable of understand-
ing technical information once thought to be beyond them

(12).
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Mayer claims that the main reason people are not
listening to the nutrition message is that it is so siﬁple
they think they know it‘already. "Food faddists" receiving
much public attention do not present a simple message. They
discuss nutrients and food content in detail. While much
of their information may be incorrect, it is presented at a
sophisticated intellectual level which the generally more

advanced' education of young people warrants (2).

Social Changes

Nutrition education is in need of modification in
light of the changing life styles of people which greatly
influence food habits (13). There have beeﬁ several cult-
ural changes in the United States which are reflected by
changes in food habits.

The shift of the population to the city has changed
traditional meal patterhs, as well as making home grown
and home prepared foods less coﬁmon (14). The variety and
quality of the food in today's supermarket makes these
activities unnecessary and even economically undesirable (8).

The people of the United States spend about 100
billion dollars a year for food° This represents only 17

percent of thé take-home paycheck. 1In 1960 families spent
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20 percent of their income on food, while in 1950 they spent
.22 percent on food. This decrease is in spite of the fact
that more factory preparatidn of foods is QOne on produéts‘
today (Bf. |

Parrish stated that as the percentage of income
spent on food declines, so does time spent and interest
in food preparation decline (14). The working houseﬁife
with little time to spend on food preparation adds much to
the demand for already prepared foods (8).

The family meal is no longer the social event it
once was in many homes. Many people rarely fix meals, and
if meals are prepared and served, they are frequently
skipped by some family members, especially by adolescents
(12, 14). |

Often these young people are not hungry because of
eating soon before the meal (15). These people are very
pressed for time with the increase of school-realted and
other activities. This contributes to meal-skipping as has
the short lunch hour at many schools (14).

Snacking, that is eating in addition to the tradi-
%ional three meals a day, haéibecome a more common phen-
omenon (l4). The idea that only thrée meals a day is right

and wholesome is fast disappearing because a more casual
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eating pattern now better suits cultural needs. People can
now eat when they feel like it. There are snack bars, vend-
ing machines, lunch counteré in stores, popcorn stands and
drive-ins--everywhere are places to eat and drink (13).

Vending ﬁachines may help to accentuate the general’
pattern of consumption as outlined by the 1965 Household
Food Consumption Survey. This is that fewer fruits and
vegetables and dairy products are in the diet (16, 17).
Sources. of vitamin C and vitamin A are too perishable for
use in these machines. -Sources of calcium are not seen,
for most of the items are high carbohydrate (concentrated
enerqgy) foods (lé).

In general, eating outside the home has become more
common. The Pnited States Depaftment of Agriculturer‘USDA)
reported that in 1968, of thg total consumer expenditufe
for food and drink, 20 percent was spent away from home (18).
There are now about 344,000 pdblic eating placés in the
UnitedﬂStates (8). Gifft, et al. pointed out that .this
trend leads toward greater monotény in food chéices}
Standardized mass—produced items €aten 6ver and over again
accentuate the natural disinclingtion toward unfamiliar
foods (13). Parrish suggested that the increasing popular-

ity of the quick service drive-in further narrows the

i
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variety of foods consumed. The absence of green and yellow
vegetables and fruits on'the menu should be noted (14).

The presence of television in the home has indirectly
exerted a strogg influence on the family meal patterns. The
mealtime is adjusted so favorite programs can be watched or
meals are eaten hurriedly and with little conversation so as
to not miss a program. Often the meal is eaten on trays

in front of the television set (13).

Changes in Food Supply

Research by agriculture and the food industry has
added to the kinds of foods on the market (19). Methods
of preserving and proces;ing the food éupply constantlj
add to the already existing 8,000 items on the supermarkgt
shelves. Just two decades ago there were only'3,000 items
(8).

Many of the same foods are seen in different forms--
canned, frozen,‘dried, or freeze-dried. These same foods
are also in many combinations as the convenience foods—-
those partially or totally prepared--become more popular
(13).

With more people eating outside the home, the super-

market faces an added diminsion of competition which has
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its effect on the food supply. Besides competing with
other supermarkets, they carry more ready-to-eat items and
family éized, precooked, frozen food entrees to entice people

to fix quick meals at home rather than eating out (8).
Why Nutrition Education is Important for Preadolescents

Growth Needs

Adolescence is the period in which a child grows
into a mature man or woman. This is done by undergoing
profound complex changes: Physicél, physiological, mental,
emotional and social (20).

The duration of adolescence is difficult to define.
It begins with.;hanges in hormonal activities, and the end
is difficult fo determine (20). Steroid hormones influence
changes in body size, tissues, and energy metabolism (21).

Pubescence, rapid growth, 'and maturétion are ﬁajor
recognizable physical events of adolescence. For girls this
normally occurs at about age 10 to 12, and for boys at about
age 12 to 14. Prepubescence includes early and hidden
changes associated with altered endocrine activity. This is
at ébout 8 years of age for girls and 10 years of agé for

boys. Prepubescence is the second period of rapid growth in

the life cycle (20). The velocity of growth decreased from
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birth until the preadolescent growth spurt occurs (22).

In 1932 Wait and Roberts conducted a study of girls
ten to sixteen years of age énd found that the total energy
needs rose to a peak just before puberfy and then droﬁped
markedly (23). Dreizeg, et al. reported that menarche,
onset of menstruaéion, occurs after the peék of the height
spurt has passed (245. Heald also reported that maximum
growth is likely‘to occur just before puberty and then
decline rapidly (25). . - | ’

Valadian stated that there are three factors
influencing growth. These are genetic, hormonal, and
environmental. Rapid growth makes one more vulnerable to
environmental circumstances and hence one's state of healthl
becomes even more important in these periods (20). Lesser
stated that the preschool.child has been given health guid-
ance and that the preadolescent needs the same care during
such rapid increase in size (26).

There is an increase in muscle mass during the
growth spurt, as well as an increase in long bone growth and
total body mass (27). Some other physiologicél changes
related to the growth spurt are: inpreased blood volume,

increased number of red blood cells, increased, hemoglobin,

and increased sex hormones (20).
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The Food and Nutrition Board of the National
Research Council has developed formulations of daily
nutrient intakes that were judged to be adequate for the
maihtenance of good nutrition in the populétion of the United
States. These are designated as Recommended Dietary
Allowances (RDA). The levels are adjusted for body size,
sex, age, and whether pregnant or lactating. The recom- o
mended amounts for preadolescents reflect the increased
nutrient needs for this age group. Because of major dif-
ferences in growth rate, separate RDA are proposed for boys
and girls after nine years of age (Table 1l). The suggested\
caloric intakes are adjusted for body size, but some addi- if\\d
tional variables which can affect need are: appetite, activ- |
ity, and quality of growth as determined by deposits ofc
subcutaneous fat klO).

Protein allowances are increased on the basis that
gain in body weight is 18 percent protein. The increased
vitamin A requirement for children and adolescents is based
on body’weight, with additional amounté to satisfy growth
needs (10). '

Ascorbic acid performs multiple functions in the
body. The requirements for this water-soluble vitamin

increase with growth. Beginning at twelve years of age the
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Table 1

Recommended Dietary Allowances at Selected Ages

Males :
Protein Vit A Asc A Iron Calcium
Age Kcal grams 1U mg ng grams
8-10 2200 40 ‘3500 40 10 1.0
10-12 2500 45 4500 40 10 1.2
12-14 2700 50 5000 45 18 1.4
14-18 3000 60 5000 55 18 1.4
35-55 2600 65 5000 60 10 .8
Females g
Protein Vit A Asc A Iron Calcium
Age Kcal grams IU mg myg grams
8-10 2200 40 3500 40 10 1.0
10-12 2250 50 4500 40 18 1.2
12-14 2300 50 5000 45 18 1.3
14-16 2400 55 5000 50 1é 1.3
16-18 2300 55 5000 50 18 1.3
35-55 1850 55 ° 5000 55 18 .8

Food and Nutrition Board, National Academy of Sciences-
National Research Council.
Revised 1968.

Allowances;,

Recommended Daily Dietary
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requirement is computed using metabolic body size: 2.5
milligrams for each kilégram of body weight to the‘three;
quarters power (10).

Irdn is a constituent of hemoglobin and many
enzymes (10). The increased need for iron in periods of
‘rapid growth is seen by the increaséd amount of hemoglobin,
as well as increased amount of body tissue which the hemo-
globin'supplieé with oxyéen (28).

During periods of prepubertal growth, retention of
400 milligréms per day of calcium may be required for
adequate mineralization of the rapidly growing skeleton.
Retention of dietary calcium varies greatly,.but 40 percent
is the assumed average. The values suggested in the RDA
of 900 to 1400 milligrams per day would‘permit retentions

of this magnitude (10).

'Present Nutritional Status of Young People

Traditionally four kinds of measurements are used to
assess nutritional status. Anthropometric measurements
consist of height, weight, skinfold thickness and others.
Biochemical assays performed are of the bléod, urine, and
other tissues. Ciinical.assessment Eonsists of attention

to signs and symptoms frequently characteristic of
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malnutrition. Dietary records show an individual's food
intake for a certain period of time (12).

The RDA are intended to serve as guides for inter-
pretation of food consumption records of people. The
actual nutritional status must be judged on the basis of
all four methods of measurement (10). Even with‘these it is
necessary to derive an assessment of nutritional status of
a group or individuals. There are no definite methods for
attaining this information (12). If the RDA are not met
completely; it should not be assumed that the group or
individual is malnourished (10).

The dietary studies are not usgless. They can serve
aﬁ educational purpose by instructing young people about
nutrient values and desirable nutrient intakes. The dietary
records can provide insight into possible dietary lacks or
excesses that should be verified by other means (12).

There has been no statistically valid nationwide
study of the nutritional statué of American youth (12). The
1965 Household Food Consumption Survey of the United States
Department of Agriculture, including a segment on preadoles=-
cents and adolescents, found that gi;lsf'mean intake of
iron was-1ll milligrams per day,'much below the RDA of 18

milligrams. Vitamin A, ascorbic acid, and calcium levels
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were all found likely to be below the RDA for this age group,

This is due to the intake of milk and milk products (main
sources of calcium), and fruits and vegetables (main sources
of vitamin A aﬁd ascorbic acid) in less than recommended
quantities (17). ’

A Ten State Nutrition Study was conducted in 1968-
1970 to determine nutritional levels of disadvantaged
families. Methods used to determine nutritional status.
included biochemiéal assay and dietary records. MeaSuring
the amount of hemoglobin in the blood is one way to assess
the status of iron nutriture in individuals. This study.
gave results showing malé§ to have a gyeager‘percentage of
iron deficiency than females (3.5 percent for maleé, 2.2
percent for femalesi. This was believed due to the
inappropriate standards for males. They were declared
deficient in hemoglobin with values of less than 12 milli-
grams per 100 milliliters of blood. Females were not
declared deficient until they were as low as 10 milligrams
of hemoglobin per 100 milliliters of blood. The dietary
portion of the study does show a high percentage of adoles-
cents falling beléw 70 percent of adequate levels of iron

intake (29). ’ :
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Vitamin A levels in the plasma were measured, but
with no adjustments for seasonal variability. The results
obtained suggest that problems with deficiency of this
vitamin are greater in children under ten years of age.

Serum vitamin C was also measured, and the greatest problems
were seen in relationship to those in the lowest income group
(29).

Eppright and Roderuck in a study of 1200 children
in Iowa, reported that 40 percent of the girls, and 30 per-
cent of the boys had diets with one or more nutrients present
in amounts less than two-thirds of the RDA. They also
reported calcium and ascorbic aéid leve}s of intake as‘being
low for all groups and iron being low for girls twelve years
of age and older. 'This was again attributéd to the
low consumption of milk, milk products, fruits, and
vegetables (30). -

Lund and Burk conducted a study of 136 fourth graders
nine and ten years of age in Minnesota using one-week dietary
records. 'They found that the mean percentages of‘the diets
of the children was nearly 100 pefcent or above for all
nutrients except iron and niacin (31). In a study of fourth,
fifth, and sixth graders, Patterson reporfed more than half

of the subjects had diets low in iron. This study concluded
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that food sources of iron, calcium, vitamin A, thiamin, .and
ascorbic acid should be stressed in nutritién education
programs (52).

Hinton and coworkers in a study of eating behavior
of fourteen preadolescent giris found there was é léw‘intake'.
of milk, vitamin A, and ascorbic acid sources'(vegetables
and fruits) (33). Edwards and associates also found calcium,
vitamin A, and ascorbic acid levels slightly low for 6200
adolescents (34).

Hodges and Krehl‘found mean valueé of nutrient intake
and biochemical measurements met accepted standards except |
a small proportion which had low levels of hemoglobin, vitamin
A, - and ascorbié acid. The calcium and protein intake were
rated as adequate (35).

Wharton reported that calcium, iron, vitamin A and
ascorbic acid were consumed in the lowest amounts. The study
was a three-day dietary record of 421 adolescents (36).
Hampton and coworkers in a two year study in California of
122 adolescents' nufrient intake, foénd calcium and iron\most
likely to be low--especially for girls (37, 38).

It appears that these same nutrients are problems not
only for young people, but for nearly every. age group in the

United States (17, 39, 40). Their appearance as problems in
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childhood and persistence throughout life is significant.
This points out that basic food patterns established in child-

hood persist through adult life (31).

Obesity

- The RDA suggest a gradually increasing need for cal-
ories with growth. But the number of calories needed actu%
ally decreases per kilogram of body weight. Allowances fér‘
qhildren of both sexes are about 80 kilocalories for each
kilogram of body weight up té ten years of age. After ten
years of age, the values gradually decline to 50 kilocalories
of body weight for adolescent males énd 35 for adolescent
lfemales (10) . i ' g

The obese’person is one who has an accgmulatién qf
body fat. 1In tﬁe male this is considered the case if body
fat exceeds 20 percent of body weight. The female is
considered obese if more phan 30 percent of body weight ié
fat (41).

Johnson, et al. reported the prevalence of obeéity in
elementarf and secondary school children to be hiéhest in
periods of greatest growth and immediately thereafter. They
stated this reflects the general pattern of slow growth in

early school years with prepubescent and pubertal tendency
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to gain weight from ten to fifteen years of age, and a grad-
ual- deceleration of weight following. Obesity is most likely
to develop in the years between beginning and finishing junior
high school (42). However, Heald reported that the results of
studies are conflicting as to when those who are obese became
that way. Children do not tend to grow out of their obesity,
but rather tend to remain obese as adults (43).

Heald also reported that one-third of 6bese adults had
a history of juvenile obesity. This obesity persisting into
adult life tends to be more severe and difficult to treat
than adult onset obesity (43). Seltzer and Mayer concﬁrred
with this for they reported‘that obesity occurring during
adulthood is related to excessive caloric intake and
inactivity. Buf obesity in children is attributed to inactiv-
ity and fauity food patterns. Therefore adult weight loss is
hard, for the obese person must modify long-standing faulty
food patterns (9).

It has been suggested that activity or lack of it
may be the major factor in obesity. Johnson and coworkers
found chiiaren to accumulate more weight in the autumn and
winter because of lack of activity (42). Huenemann and
associates suggested that nearly all young people today are

inactive. 1In a study of teenagers' activities, only 20
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‘2.5 kilocalories per minute, or 150 kilocalories per hour R
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percent of time was spent in activities requiring more than

(44). Terms denoting activity level are defined as follows:
low, up to 120 kilécalories per hour; light, 120 up to 240
kilocalories éer héur; moderate,‘240 to 360 kilocalories per
hour; and heavy, 360 to 600 kilocalories'per hour (10).

Bullen, et al. in a study of oﬁese girls' activity 'uM‘
as observed by motion éicture sampling, found the. obese
subjects to be far less active than the nonobese even during
super&ised sport events (45).

Eppright and Rdderuck; in a study of Iowa school
children, reported that the obese children had dietary
intakes the same or lower in calories than the ndrmal_weight
children (30). 1In a study .of obese school children Eppright
and coworkers found the caloric value of their diets was less
than that,éf those children with medium physique. They also
calculated nutrient intakes of these obese children and found A
a greater pefcentage of obese girls with inadequate diets
than with adequate diets. fhey’found when nutrient content
of the diet Qas adequate, overweight was not a problem (46).

| Johnson, et al. in a study of twenty-eight obese and

twenty-eight nonobese girls reported that the caloric intake

of the obese girls was less than that of the obese. The
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investigators concluded that inactivity was a very important
factor. Both groups were:inactive, but the obése girls were
more so (47).

Mayer pointed out the psychological aspects of over- '
weight which can éffeqt.children'é personality development.
These are: obesessive concern with physical status, with-
drawal, passivity, disforted body images, and excessive
preoccupation-with weight. Obese children have a strong sense
of self-blame and a sense of inferiority (48) .

Seltzer and Maygr stated that the opbortunity for
greatest success in fhe control of obésity lies in facing the
problem in the pre-adult stage. The lower the grade level
the better for the obese child. These were the findings’of
a study conducted to test a weight control program in a public
school system. They concluded that students can be helped
to lose ngght by'establishingAdgily habits of physical acti-
Qity‘and proper food intake (9). Christakis and associates
concurred with these results in their conclusions of a

similar study with obese high school boys (49).

Pregnancy

More than 200,000 school-age girls bear children each

year and this number incrgases by about 3,000 annually (50).
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Pregnancy is the most common reason for girls to drop out
of high school (51).
The nutritional stress put on a mother's body by
pregnancy is in addition to the developmentai needs of her
own body. The RDA for pregnancy are:

Kcal Protein Vitamin A Asc Acid Calcium Iron
+200 65 g 5000 I1IU 60 mg = +.4 g 18 mg

These values increase the daily protein need of a sixteen
year old (pregnant) girl by 10 grams, vitamin A by 1,000 IU,
and ascorbic acid by 10 milligrams. While the iron require-
ment remains the same,.it is very difficult to acquire that
amoﬁnt of iron. The dief usually provides 6 milligrams per

n

1,000 kilocalories. The caloric requirement is not the 3,000

calories that would be required to‘provide this amount of iron

in the diet (10).

There‘isqan increaséd effectiveness of intestinal
absorption of calcium during times of physiological stress
such as pregnancy and lactation. However, the RDA call for
an additional 400 milligrams to be included in the diet. The
total amount of calcium required by a sixteen year old girl
would be 1.7 grams (10). Milk and milk products are primary
sources of calcium. It would take fivé cups of milk a day to

meet such a high calcium requirement (52).
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The additional nutrient demands of pregnancy may
comprise the young mother's growth potential and increase
her risk in pregnancy (50). fhe Comnmittee on Maternal
Nutrition of the National Academy of Sciences stated that
poor nutrition and youth stand out as major causes of low
birth weight énd poor pregnancy outcome (53).

Of the 196,000 live births to girls less than seven-
teen years of age in 1965, the average birth weight was
substantially lower than that of infénts Born to older mothers.
The proportion of low birth weight babies is greater and in-
fant mortality rates are higher when the mother is seventeen -
or younger (53).

Recent studies have sugéested a relationship between
malnutrition of the mother and subsequent decrease of the
number of brainncel%s of the child. The brain increases cell .
numbers by division from shortly after conception té six .
months after birth (54). The decreased cell numbers of the
brain presumably lead to irreversible impairment (54, 55).

About 85 percent of schoolage mothers keep thei#babies;
They are then solely responsible for the nutritional well-
beiné of an infant. Approximately 60 percent of these young
girls are married at the time of,the child's birth (50). |

Spindler points out that 53 percent of all girls between

i}
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fifteen and nineteen years of age are or have been married
(6). This suggests that a substantial percentage of teen-
age girls are responsible for the maintenance of health of
a family.

Van deMark and Underwood conducted a study of dietary
habits and food consumption of 100 teenage families and found
that the young mother did not provide her family with ade-
guate amounts of milk, vegetables, fruit, and total calories
to provide nutriénts as recommended in the RDA (56). This.
closely reflects qonsumption patterns seen across the

United States (17).
Factors Influencing Food Habits of Young People

Good food habits do not just héppen, their dévelop—
ment is a part of the total socialization process of an
individual,’andwbegins as soén as a child is born (7, 8).

It is a tremendous advantage for children to have good food
habits during the transition years of adolescence (7). It
is easier to develop and maintain good habits in young
children than correct bad habits (8). With good food habits
they are better prepared\for the many social factors which
characteristically affect food intake patterns of adoles-

cents (57).
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While the home is the main force behind food habit
formation, indications are that the American family today
is playing a less prominent role as a socializing agent»than~
it did formerly. Children spend much of their day at school
and eat the noon meal away from home (13).

Parental influence(is weakened because there is ieés
parent-child contact. Children spend more time with other
children and‘they watch television. About 95 percent of
households have television sets. Children between six and
sixteen fears of ége watch television an average of twenty- '
two hours a week, with the sixth grade being peak watching
time (13).

The degree to which food ad&ertising has been success-
ful in its efforts to influence food buying and consumption
is unknown (13). A recent study by Gussow reported the-
scope of advertising of ingestible items to children. About
82 percent of commercials 6n children's television were for
food, drink, candy, gum, or vitémiﬁs. ‘There was just one
taste encouraged and that one was for sweets (58).

A study by Ward and Wackman of the effects of
.television advertising on children sQowed a large percentage:

of mothers usually yield to children's attempts to influenqé
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purchases of ingestible items. By the time their children
are eight to ten years old, 91 percent of mothers purchase
the kind of.cereal the children ;equest. For five-~ té
seven-year olds, the pefcentages’of mothers "usually" yield-

ing to the child's preferences were:

Breakfast cereals 88%
Snack foods 52%
Candy 40%
Soft drinks 38%

Advertising by manufacturers directed to children is effec-
tive in terms of sales (59).

In general advertising has been countereducational
with respect to good nutrition. Advertising will not make a
person eat more, but he may eat more of:some things and less
of others. The greatest amounts of advertising budgets are
spent on less nutritional foods: snack foods, candy, soft
drinks, and alcohol (2).

The peer group becomes of great importance to the
child as he appfoacheé adolescence. Young people begin to
spend more and more time away from home (6). They value
socializing with peers and enjoy sharing food and drink with
their friends (6, 66). These young people are attempting to

assert their independence from family control (13).
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It is suggested that the normal decline of parental -

influence is occurriné earlier than formerly. Gifft cited
a study published in 1959 stating that seventh graders had
an equal preference for their parents and their peer group

(61). Ten years later the same type of study showed a

greater shift to peer dependence at every age level included

in the study, fourth through tenth grade (62).
Importance of Knowledge in Formulating Food Habits

Reports conflict as to whether knowledge or nutri-
tion actually precipitates better food habits. The major
rationale for requiring nutrition is that knowledge of the

subject -will encourage students to adopt or maintain “"good"

food habits which in turn will result in better health (63).

In a survey of nutrition education research, White-
head reported that some studies found little correlation
between increased knowledge of nutrition and improved food

practices (64). Hinton, however, reported a positive rela-

tionship between knowledge and nutrition and desirable food '

practices. But the study pointed out that ‘other factors are
important in the determination of eating practices, such as:
the individual's values; weight-for-age; social status;

psychological adjustment; and family relationships (33).
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In a study to analyze children's food consumption
behavior, Lund and Burk developed a conceptual framework
of behavior related to food (Figure I). Variables A, B, C,
and D are those related directly to the child. Other
variables are broken into two categories, the two primary
exposures for the young person: the home and the échool.
Variables I through H are those variables which can affect
food consuﬁption as related to the home and family environ-
ment. Variables L and M are related to the child's
experience. This conceptual framework does show the complex-
ity of the food consumpfion act, but also stresses the
important part knowledge of nutrition plays. In each
category of variables (child-related, home-related, and
school-related) knowledge is mentioned as a determinant of
food consumption (variables C, I, L, and M) (31).

Eppright stated that nutrition knowledge is a ncessary .
tool for living because human beings have no instinctive
knowledge of what to eat (65). However, the foods offered
consisted only of those foods in what is now known as the
Basic Four. No snack foods, desserts, candy bars, or soda

pop were included (58).
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Food availabiliiy and
consumer information
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Figure 1

Conceptual Framework for Analysis of the Structure
of Children's Consumer Behavior Related to Food

Lund, L. A. and M. C. Burk 1969 Multidisciplinary
Analysis of Children's Food Consumption Behavior. Agricul-
ture Experiment Station, University of Minnesota, Technical
Bulletin 265, p 26.
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Ellis found, in 1944, that knowledge alone will not
change food hgbits. It is necessary for individuals to be
informed abou£ certain nutrition facts before they can be
expected to change their food habits. This implies that food
habit improvements are not due to chance and that education
may be a determinant in affecting such a change (67). Know-
ledge may not guarantee good food habits, but lack of

knowledge is a deterrent to adequate diets.
Age of Acceptability and Teachability

Perhaps one of the greatest reasons that nutrition
education is of importance in the preadolescent stage is
the teachability of this age group. Lewis conducted a study
of 5,000 students from kindergarten through the twelfth
grade, asking them to express health interests, concerns, and
problems (68). The fifth graders in Lewis' study expressed
a desire to know all about the human body. It was concluded
that children ages 10 through 13 are not placid and uncon-
cerned. They are keenly aware of situations threatening
their well-being. They appreciate the worth of a good ﬁind
and body. These preadolescents want a chance to converse
with peers, to raise questions, and to have honest answers

from é knowledgeable adult (68).




Attempts to Change Food Habits fhrough
Nutrition Education

Food habits reflect economic, social, technological,
political, and ideological aspects of the existing culture
(13). With the complexity of changing food habits recognized,
few attempts to improve or change the habits of foung people
have been attempted.

Whitehead reported in 1952 on the first longitudinal
nutrition education work in the United States with young
people. Seven day dietary intakes were recorded. Before the
nutrition education experience only 1.6 percent of the diets
were rated as good. After four years of nutrition education
another seven day dietary intake record found 25.4 percent
of the diets to be good. The author attributed the change
to the nutritioﬁ education‘program. The study claimed to
recognize the possibility that the children merely learned
which foods were higher in nutritive value and put these on
the intake record rather fhan foods actually consumed (69).

Whitehead conducted a study of adolescents to deter-
mine the effect of one or two years of nutrition education.
Groups with training did better on dietary intake records

than the control groups. The conclusion was that the
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two year experience was more effective than just one year.
But the difference was attributed to other factors in ‘the
study than the time element\itself (70).

Lovett, et al. developed a program for second graders
to measure increase of knowledge, ability to apply the
knowledge, and change in behavior and attitude regarding
-nutrition. The experimental group improved by 60 perceﬂt
and the control group by 36 percent. However, the study
assumes behavior change on the basis of one breakfast and
questions‘asked of the parents to determine changeé in the
children's attitude; to nutrition‘(?l).

Baker, in a study of fourth and fifth graders, found
the experimental groups scored higher than control groups
on tests given after the nutrition education experience.
However, the nutritive and caloric values of the diets changed .

little as a result of the program (5).
Expectations of Nutrition Education

Behavioral change is the ultimate goal of nutrition
education (63). Some nutrition educators feel presentation
of facts to‘sfudents is useless, unless by facfs the stud-
ents are moved to acéion. The éssumétion cannot be made that

someone has learned until he has modified his behavior (51).
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However, nutrition education which claims to improve
dietary habits can‘be expected to do so within carefully
defiﬁed limitations (64). It is unreasonable to expect a
student to show immediate behavioral chahges in terms of
food habits and patterhs in response to a nutrition educa-
tion experience (72).

There is undoubtedly some positive association between
increasediknowledge of nutrition and/better nutrition
practices. But nutritional ccnsiderations have never played
a major role in determining the diets of the American
public (63). h |

Health considerations do play some role in what people
eat, but the beliefs often are not based on scientific «
observation. : Even if nutrition education can affect only
health motivate& decisions and make them more rational, it

will have served a useful purpose (63).

Harker and Kupinsel outlined some expectations for

beginning nutrition students. If a student could appraise his

own food intake accurately, could evaluate to some extent the
food intake of others, and could question lay information
intelligently, he would have mastered as much of an under-

]

standing of nutrition as could be expected (72).
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Weaknesses of Food Guides

A food guide is a pattern of food usage which should
supply nutrients in recommended amounts and reflect closely
actual patterﬁs of food intake. It should allow maximgm
flexibility in the choice of particular foods (3).

It has been recognized that one can attain the
necessary level of nutrients in the diet without following
the most commonly used food guide, the Basic Four. One can.
also have the recommended number of servings from the food
guide and still be low in specific nutrients such as calcium
and iron (3). Another weakness~of the food guide is seen
when one compares the foods included in thé guide with the
actual foods consumed by the public. Over 50 percent of our
foods are highly processed, that is prepared to various
degrees before being placed in supermarket, The manufac—
tured and simulated foods, such as those made with soybean
protein, make the situation more perplexing (2). The
assumption with food guides has been that if the major nutri-
ents are consumed in sufficient quantity, the rest (many
whose functions are as yet unknown), will automatically be
provided in sufficient quantity (12). ©No such assumption

can be made justifiably with use of manufactured foods.
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A study conducted in Canada utilizing dietary records
foun@ that only 6.3 percent of the nutritionally adeguate
food intake records maﬁched the Basic ﬁour, and 4.4'percent
matched the Basic Seven requirements (3).

‘The food guides are defended as not being meant for
use by professionals, but their use is continued into ccllege
texts (73). Tﬁe Basic Four is introduced in grade school ‘
~or before and with little alteration is used throughout'
school years énd beyond. Young people in junior and senior’

high school have voiced resentment of the fact they are taught

nutrition in the same way as children in kindergarten (4).
Summary

Present nutrition education cohsists mainly of use of
the Basic Four Food Groups.within the framework of three
meals a'day. As a guide‘it has inherent weaknesses, one of
which may be its simplicity. After the earliest years in
school, children are able to acceét ideas of a more advanced
nature. It is just a general guide; following.recommended
servings of food will not neéessarily assure one of adequate
nutrient intake. Social chanées, educational advances, and

changes in the food supply also point to the need for an
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improved method of presenting nutrition information to
young people.

The stage of developmeht known as preadolescence is
a desirable age for nutrition education. Persons of this
age exhibit great interest in human physiology and are
close to, or already experienciné, the second growth spurt
in their life cycle, which presents new nutritional demands
on their bodies. |

Social factors help create nutrition-related problems
for the young person. Life styles requiring little physical
activily have helped make obesity common. The incidence
of teenage pregnancy creates a iremendous nutritional burden
on many young girls. The mass media and the peer.group are
taking more of the socialization of the child away from the
hone.

Dietary surveys point out that the same nutrients
are inadequately supplied to the body throughout the life
cycle, suggesting that food habits established in early years
tend to persist throughout life. The e#act reiationship
between nutrition education and improving dietary habits is
difficult to asceitain. Without knowledge there is a

decreased chance for an adequate intake of nutrients,
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because man does not instinctively know what to eat to

provide a balanced diet.

e
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CHAPTER IIX

PROCEDURES

Selection of the Sample

The sample’consisted of 150 students in the six fifth

grade science classes taught by Mrs. Pat Jennings at Willson

Middle School in Bozeman, Montana. The science claségs were
chosen because this is where nutrition information is pre-
sented to the students.

The fifth grade classes are desirable for nutrition
education because at this age level nutrition is not
associated with home économics which is considered by mény
to be just for girls; Also, students of this age are con-

sidered more teachqble than many students later in the

adolescent development stags (5).
Instrument

The instrument consisted of twenty-three items
(Appendix A) to test retention of information presented in’
the,lessdn plans (Apéendix Bj. Of this number, thirteen
were taken from an instrument developed in a study by Dwyer,
et al. (63). The remaining ten were items devised by the

investigator.
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The survey instrument waéspfetested with the other
six fifth grade sciénce classes at Willson Middle School
~taught by Mrs. Shirley Smith. The pretest resulted in
some general nutrition knowledge items béing deleted becausg
they were repetitious ‘and because of the. excessive time

students took to compiete them.
Administration of Instrument

The test instrgment was aaministered as a pretest
May 3, 1972, to all six.groups in order to establish the
baseline of nutrition knowledge.v The.lesson (Appendix.B)
was presented May 4, 1972. Groups one, three, and five were

taught by Lesson Plan I; groups two, four, and six were

taught by Plan II. This was to balance as much as possible

the effect the time of day a class meets has on the ability
of students to concentrate.

Plan I had material presented with use of nutrients
and scientific explanations of their functionst Plan II
used the Basic Four and included a Nutrition Bingo Game.
The objectives of the two lessons were the same, with the
same general information presented in each. The major

difference was that Plan II gave little explanation.
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Two nutrients were emphasized in the lesson plans.
"Iron was chosen becéﬁse of the great difficulty growing
young people have in attaining recommended quantities in
foods commonly eaten: Ascorbic acid was chosen beéause
people generally have the idea that only citrus fruits
contain this nutrient (32). Both of these nutrients have
been found to be consumed in less than recommended quanfities
(17).

May 5, 1972, the survey instrument was again adminis~ 
tered to each class for the purpose of measuring the gain
in knowledge resulting from the lesson. Four weeks later,
June 1, 1972, the same instrqment was égain given to each
group to measure retention of nutrition knowledge.

Identical procedures were followed in all administra-
tions of the test instrument. Students were given twenty
minutes to complete the test and were asked to remain
qguietly in their seats until all students had finished. As
each student finished, the investigator picked up his test,
checking it to be sure all identification itéems had been
completed. Room and seat numbers were used as identification
codes for the purpose of matching scores on each student's

pretest, posttest, and second posttest.




42
Analysis of Data

The matched pretest, bosttest, and final posttest
scores for, each student were analyzed by use of a t-test
to determine the significance of the difference between
these correlated samples. A t-test for the difference
between two means for independent samples was also used to
compare Lesson I and II to determine which was more effec-
tive in terms of recall of nutrition information, as well
.as level of retention of the information.

A chi équare on correlated ﬁaired observations was
done on items 11, 12, 17, and 18 of thg test instrument
comparing responses of each student on the pretest and the
first posttest. Again the results of the test were compared
between the lesson plans to determinelﬁhich was the more
effective means of communicating food selection. h

The t-test on the diffefence between correlated
samples was also used to compare the scores of the boys with
those of the girls to determine Whether the girls gained
more knowledge than the boys. The .05 level of significance

was used throughout -as the criterion for acceptance or

rejection of the hypotheses.




43
The breakfast recall from item 23 on all administra-
tions of the test instrument was cémpared with‘the Basic Four
Food Groups. This was done té determine the types of break-

fasts these preadolescents commonly have.




CHAPTER IV
RESULTS AND DISCUSSION
Description of Sample

The sample included all students in the six fifth
grade science classes taught by Mrs. Pat Jennings at Wi;lson
Middle Schooi in Bozeman, Montana. Participating in the
study were 150 students. Lesson Plan I was presented to
sevehty-one students (Gfoup I): thirty-three boys and
‘thirty-eight girls. Group II to which Lesson Plan II was
presented consisted of éeventy-nine students: thirty—nihe
boys and forty girls.

" There was nho opportunity to raﬁdomly assign the
students to the treatments for they could only be present at
the time their science classes usually met. The pretest was
given to déte;minesbasic nutrition knowledge. The pretest
mean for Group I was lower than the mean for Group II (11.58
and 12.78, respectively). ‘

Examination of Research Questions
and Discussion of Results

Four questions were tested by ana}yzing data obtéined
by the administration of the test instrument to the groups

on three occasions. - The following discussion addresses

s apte R [ S T WP
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itself to the results obtained for each research guestion.
Research question 1. Can fifth grade students better under-
stand nutrition information when told
why specific nutrients are needed by
the body than when taught using the
Basic Four Food Groups?

Group I, consisting of three of the science classes,
was presented Lesson Plan I. This lesson gave detailed
information on iron and ascorbic acid: their function in
the body and food sources of each to meet the RDA for people
pf'this age. Group II, the other three science qlasses, was
presented Lesson Plan II. This utilized the Basic Four Food
Groups to ‘point out where food sources of ascorbic acid and
iron are found in this teaching fool. ) |

Mean differences between the pretest and posttest,
and between the pretest apd the second posttest, were compu-
ted for Group I and Group II. A t~test to determine fhe
significance of the difference between correlated samples
was used for treatment of the data. This statistical test
was appropriate for the present study, since £he pretest,
posttest, and secoha posttest scores for each individual
contributed perfectly matchea pairs.h’ |

Table 2 shows the results of the t-tests on both

groups presented the lesson plans. Each improved signifi-

cantly on the comparison between the pretest and the first
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posttest, indicating that both lesson plans produced an

increase in nutrition knowledge.

Table 2

Values of t on the Mean Difference Between Pretest (1),
Posttest (2), and Final Posttest (3)

ar . test test test

N-1 2-1 2=-3 3-1

Group I 70 13.09 -3.02 9.38
Group II 78 4.72 - .84 3.29

Critical value of t at .05 level of significance--~1.994.

When the final posttest was compared with the pre-
test, both groups gained significantly. This indicates that
students in both groups had an overall gain of knowledge
in the time period of this study.

Tables 3 and 4 illustrate the changes in means pro-
duced from both lesson plans. Table 3 shows the increase
in means immediately after the nutrition education experience.
Table 4 illustrates overall knowledge gain from the pretest
to the final posttest.

A t-test to determine the significance of the
difference between mean$ for independent sampleé was used to

treat these means. It was found that there was no
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significqnt difference between means for either comparison
between pretest and posttest or betweeq the pretest and |
second posttest. This suggests that both(groupé gained in
knowledge, and it is not possible to state that one group

did better than the other.

Table 3

Mean Scores of Nutrition Tests
Pretest and Posttest I

PretestA Post I Change

Group I 11.58 15.96 +4.38

Group II 12.78 13.95 _ +1.19
~ Table 4

Mean Scores of Nutrition Tests
Pretest and Posttest II

Pretest Post II Change

Group I 11.58 14.82 +3.24

Group II 12.78 13.73 + .95
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Research Question 2. Can fifth grade students better retain .
nutrition information when told why LT
specific nutrients are needed by the A
body than when taught with the Basic
Four? : ’

A month after the posttest was administered, the
test instrument was again presented to the students to
determine retention of the nutrition information. A t-test o }qw
on mean differences between correlated samples was used for
treating the data for the two posttests.. Table 2 shows the e
resulting t-scores indicating that Group I lost significantly
in knowledge while Group II did not.

Table 5 shows the differences in means of the two
posttests. A t-test for difference of means of independent
samples showed that the mean changes were not significantly

different. The change in both groups was in the same

direction, that is, a loss in knowledge.

Table 5

Mean Scores of Nutrition Tests L ‘”ﬁ
Posttest I and Posttest II R |

Posttest I Posttest IT ' Change

Group I 15.96 14.82 ~1.14

Group II 13.95 13.73 - .22
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In this study those presented nutrition information
with use of specific nutrients exhibited a tendency to not
retain the information as well as those who were taught using
the Basic Four Food Groups.

Research Question 3. Can students better select foods with
an adequate nutrient content when
given specific nutrient information
than when taught using the Basic Four?

A chi square teét on correlated paired observations
was computed on items number 11, 12, 17, and 18 of the test
instrument) dealing with food selection (Figure 2). The
number of students whose responses were wrong on the pretest
and right on the postfest (a), and those who changed from

right on the pretest to wrong on the posftest (B) were

compared with the formula given in Figure 2 for chi square.

Posttest
Right Wrong
Wrong ° A | B
Pretest
Right c D

chi square = - (D-3) 2
A+D

Figure 2

Table for Tabulating Data for Chi Square on
Correlated Paired Observations
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The result of previous nutrition education experi-
ences was evident on test items 11 and 18 as seen in Table 6.
Citrus fruits are taught to‘bé the source of witamin C and
liver is the main source of iron suggested. The lesson plans
attempted to point out that there are other sources of vitamin
C and iron besides those traditionally presented. This proved
ineffective in both lesson plans.

Group I significantly improved onthe other two test
items (numbers 12 and 17). These asked for selections of
food to be made for ascorbic acid- and iron-rich foods.
There was no significant change on these items in Group II

as seen in Table 6.

Table 6

Chi Square Values for Items of Food Selection

Lesson Plan I Lesson Plan IT
Ttem number %2 value x2 value
11 1.00 022
12 4.25 ' 0
17 5.14 .8
18 .78 .6

The critical value of x2 at the .05 significance level with
one degree of freedom is 3.84.
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These fiﬁdings indicate that much teaching needs to be
done to change students' beliefs in oversimplications
which have been used for years to teach basic nutrition.

This study also concurs with Mayer's claim that the relation-

ship between nutrition and food selection is not being

handled adequately by present nutrition education effors (2).

Research Question 4. Does the knowledge of girls increase
more than that of boys with nutrition
education?

A t-test to determine tﬁe significance of the dif-
ference between correlated samples was used to analyze the
student scores. The t values were determined for the boys
in Group I and those in Group II. Tabie 7 illustrates use
of the pretest and first posttest for comparison. Values
of t were computed for the girls in both lesson plans using

their scores from the preﬁest and posttest.

Table 7

T Values for Boys and Girls Compaaring
Pretest and Posttest I

Group I Group II
test means test means
pre post t value .pre post t value
Boys 11.5 16.2 8.81 : 12.8 14.6 4.93

Girls 11.6 15.8 9.80 12.8 13.4 1.68
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The girls in Group II did not gain significantly in
knowledge between the pretest and posttest. Therefore one
cannot state from results of this study that girls gain
mofe knowledge than boys with nutrition education. The boys
did increase test scores significantly in both lesson plans
indicating that they benefitted from both lesson plans.

Questions asked the investigator would indicate that
students of this age are iﬂterested in nutrition. This
interest should be utilized at this age level as well as in
later school years. This could be done by inclusion of
nutrition education in classes that reach more males, such
as health and science classes. Upon entering junior high
school students find nutrition is included primarily in the
home economics courses, which generally reach only the
girls.

Analysis of Breakfast Data

The last question of the survey instrument asked the
students to recall what they had for breakfast the morning
of the test. With only one lesson presented, it would be
unreasonable to expect a great deal of behavior change. The
data was considered merely as the report of three days'

breakfast for each student.
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In this study only four percent of the students
missed breakfast entirely. This is a fairly low proportion
when compared with the results of a study of junior and
senior high school students which found that 10 percent
skipped breakfast (74). Another study of senior high school
students found that 16 percent missed breakfast (75) .

Each breakfast reported was compared with the‘Basic
Four to see if all food groups Were represented: Table 8
shows the eight percent of the students had breakfasts
containing all four food groups. The fairly low percentage
of those having a serving from the meat group (21 percent)
contributed greatly to this figure. This was not considered
critical for it has been shown that filling the protein
requirement for the day presents no problem for most young
peoéle (17, 35). Therefore, the protein needs will probably
be met by meals later in the day. It should be noted that
milk, bréads'and cereals do contribute protein to the diet.

It was considered important, therefore, to see if the
students had foodswfrom each of the other three groups besides
meat. It was found that 32 percent of the breakfasts
reported included foods in each of these groups. Since no
quantities of food were considered, these cannot be termed

adequate breakfasts.
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Table 8

Comparison of Breakfasts with Basic Four

Percentage
No breakfast 4
All four food groups 8
Three food groupsl 32
Group I (Meat) 21
Group II (Milk) 77
Group III (Fruit-veg.) 45
Group IV (Breads-cereals) 88‘

lMilk, bread-cereals, and fruit-vegetable groups

Of these three groups, fruits and vegetables were
found to be consumed in the lowest quantity. Forty-five
percent of the students reported consumption of foods from
this group. It cannot be assumed that tﬁese were all ascor-
bic acid-rich foods. Many students had such fruits as
bananas and apple juice which do not contribute substantial
amounts of this vitamin to this diet.

The most common breakfast paftern seen was cold

cereal and milk. This contributed to the high percentage of
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those breakfasts reporting the use of milk (77 percent).
'This figure represents milk used as a beverage, as well as
that used on cereal, which méy or may not actually be
ingested. It was found that 88 percent of the breakfasts
reported use of at least one food from the bread and cereal
group, one that is usually represented adequately in young
people's daily food intake.
Comparing these breakfasts with the Basic Four Food

Groups pointed out a problem with use of this food guide.
With simulated foods such as the popular breakfast "fruit"
drinks, there is a.question as to whether one should count
a serving of these equivalent to a serying of orange juice.
According to Williams orange juice contains, in addition to
ascorbic acid, some protein, calcium, iron, vitamin A,
thiamin, and riboflavin, as well as some trace elements
(52). The main ingredient in breakfast drinks besides
ascorbic a¢id is sugar (58). This makes the breakfast
drinks nutritionally inadequate as substitutes for natural

fruit juices.




CHAPTER V
SUMMARY, CONCLUSIONS, RECOMMENDATIONS
Summary

The most commonly used method of teaching all age
groups how to make wise food choices is a food guide, the
Basic Four Food Gfoups. It is considered by many nutrition
educators to be too simple a tool for use with today's
young people who have advanced science training. The food
supply has also changed so it now contains processed,
manufacturéd, and simulated foods whiqh do not fit easily
into the Basic Four framework. The purpose of this study
was to determine whether preadolescents can understand
nutrition information better Qﬂen it is presented to
nutrient terms than when taught using the Basic Four.:

The sample for this study was six fifth grade sci-
ence classes. Two lesson plans were devised with each
having the same objectives. Lesson Plan I used specific
information about nutrients, while Lesson Plan II utilized
the Basic Four. The test instrument consisted of twenty-
three items and was administered three times to the sample:

as a pretest; as a posttest immediately after the nutrition
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education experience;\and again four weeks later as a
final posttest.

A t~test on the mean difference between correlated
samples, a t-test on the difference between two means for
independent samples, and a chi square on correlated paired
observations were the statistical treatments applied to the
students' test responses. It was found that both methods
of presentation of nutrition information produced a signi;
ficant increase in knowledge as measured by the t-tests.

There was an overall gain in recall of nutrition facts

when comparisons were made of the posttests for both lesson

plans. Group I lost significantly in factual recall in the
period between posttests. While this group may have had an
immediate gain of knowledge larger than that of Group II,
the retention of information was not equal to that of

Group II.

Four items on the test instrument were analyzed by
the chi square. Group I, presented nutrient information,
had a significant increase on two of these ifems. There
was no significant change produced from either lesson plan
for the other two items, possibly due to the nature of the

guestions.




58
The t-test on the mean difference between correlated
samples was performed to compare boys' and girls' scores.
It was found that the boys gained significantly in knowledge
on both lesson plans when results of the pretest and the
first posttest were considered. The girls in Group I gained

significantly in knowledge while those in Group II did not.
Conclusions

From data collected in three administrations of the
test instrument, the following can be concluded from this
study: |

1. Can fifth grade étudents better recall nutrition
information when told.why specific nutrients are needed by
the body than when taught using the Basic Four Food Groups?

Both methods of presenting nutrition information
produced significant results, so in this study students
presented -nutrient information did not have better recall
than those taught with the Basic Four.

2. Can fifth grade students better retain nutrition
information when told why specific nutrients are needed by
the body than when taught with the Basic Four:

Students presented nutrient information lost knowl-

edge significantly in the time period of the study, while
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those taught by the use of the Basic Four did not.

3. Can studeﬁts better select foods with an adequate .
nutrient content when given épecific nutrient information
than when taught using the Basic Four?

In this study the nutrient presentation was more
effective in producing food selection of adequate nutrient
content. ' However, much teaching must be done to change
students' beliefs in oversimplifications resulting from
previous education.

4. Does the knowledge of girls increase more than
that of boys with'nutrition education?

The girls in Group I experienced a significant degree
of knowledge increase while those in Group II did not. The
boys significaﬁtly gained from both lesson plans, so in
this study the boys gained more consistently than did the

girls.
Recommendations

This Study

It would be desirable to teach an entire unit of

nutrition, for instance, a week of classes. This would give
: &

more basis for determining whether learning had taken place.
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The study may have produced different results if
conducted earlier in the school year. The students had
already been exposed to some nutrition information in their
regular science class. They may have actually learned more
from this lesson had it been presented before the nutrition
unit in their class schedule. Also, students tend to be
somewhat more restless in the spring than earlier in the
school year.

With presentation earlier in the year, a longer period
of time could elapse between posttests so the levels of
retention from each method of instruction coula be more

thoroughly determined.

Future Studies

With more time for  instruction, the lesson could‘
include discussions of all four problem nutrients: calcium,
iron, ascorbic acid, and vitamin A. This would make it
possible for test questions to include food selection items
that would involve more choices, making these more like
situations young people face when making daily food choices.

The regular instructor could present the lessons,
thus helping to eliminate possible bias in the study toward

the presence of a new person as instructor in the classroom.
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71
NUTRITION TEST

Age ' Mark with an X Female

Male

What are the Basic 47?

1. the four vitamins which are needed for health:
vitamins C, D, A, and B

2. the four food groups: dairy products, meat
or meat substitutes, cereal products, vegeta-
bles and fruits, which are needed for health

3. the four proteins which are basic for growth

The best sources of protein in our diets are

1. milk and cheese, meats and cereals '
2. dgreen and yellow vegetables and citrus fruits
3. Dbutter and sugar

What is a carbohydrate?

1. substance such as sugar and starch that are
found in foods and used by the body for energy

2. a fatty substance manufactured by the body
and also present in many foods of animal origin
which is related to heart disease

3. a substance found in foods which is essential
for the growth and building of tissue

Which of these foods is richest in calcium?
. dairy products and vegetables

. meat

.  eggs

. citrus fruits

w»w N

‘What is a nutrient?

1. unit for measuring energy

2. a substance found in foods which has a special
job in the body

3. a substance found in foods which causes mental
illness

Which of the following are vitamins?

1. niacin, thiamin, riboflavin, and ascorbic acid
2. iron, calcium, and phosphorous

3. fat, protein, carbohydrate and alcohol

*Items from test instrument developed by Dwyer, Feldman, and
Mayer (63). , )
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A lack of Vitamin C causes
1. rickets

2. scurvy

3. beriberi

4, pellagra

Vitamin C's main function in the body is to
1. cure colds

2. prevent blindness

3. cement all living cells together

Vitamin C is found mainly in which of these foods

1. milk and dairy products

2. fruits and vegetables

3., meat and fish

When a person hasn't been getting enough Vitamin C

for a long time he will

1. have great difficulty seeing very well

2. have blood vessels which will break easily and
bruises result

3. neither of these

We have to have a citrus fruit every day to get
enough Vitamin C.

1. true

2. false

Which combination of foods would most nearly give
you enough Vitamin C for the day?

1. ham, slice of bread and a glass of milk

2., cereal and a glass of milk

3. peas and baked potato

Iron is needed in the diet to
1. help make blood ‘
2. prevent rickets and build strong bones and
teeth '
3. keep healthy eyes

Which of these foods is richest in iron?
1. meats, eggs, and green vegetables

2., milk and dairy products

3. citrus and other fruits
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17.

18.
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22,

23.
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Hemoglobin

l. is a unit for measuring energy
2. milk and dairy products

3. citrus and other fruits

A lack of iron is called
1. anemia

2. pellagra

3. rickets

The school lunch is serving three vegetables.
Which of these would you choose to get the most
iron?

1. green peas

2. sguash

3. corn

To get the most iron you should eat

1. 1liver

2. cheeseburger with lettuce and tomato
3. either. They have equal amounts

When bread is enriched what does this mean?

1. it has extra sugar which has been added to it
2, it has certain B vitamins and iron added to it
3. it is richer in protein than regular bread

French fries and potato chips shouldn't be eaten
because they contain nothing useful for our
bodies except calories.

l. true

2. false

Women need more iron than men do
l. true

2. false

If you want to lose weight, you should just stop
eating breads and cereals for they contain
nothing useful for the body except calories.

1. true

2. false

What did you have for breakfast this morning?
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Lesson Plan Objectives

As a result of this lesson tqe student should:
1. know what a nutfient is.
2. understand the functions of vitamin C and
iron in the body
3. know food sources of vitamin C and iron and

be able to choose food combinations which will

give the RDA for the day.

Lesson Plan I

Method Generalizations

Discussion I. A nutrient is a substance which has a
specific function in Ehe body.

Discussion IT. A nutrient needed by the body is vitamin C.
A. Vitamin C has not been proven to cure -

or prevent colds.

*Visual Aid 1 B. Vitamin C does act in cementing cells
| together.
Visual Aid 2 l. Collagen acts in holding tissues
together.

2. Vitamin C acts in wound healing.

3. A bruise, internal bleeding

*Table of Visual Aids




Discussion

Visual Aid 3

Visual Aid 3

Visual Aid 3

Visual Aid 4

C.

D.
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caused by broken blood vessels,
may occur more easily if vitamin C
is not present in sufficient
quantities.

4. Deficiency of vitamin C is called
scurvy, and symptoms of this
diseése are understandable when one
knows the function of vitamin C in
the body.

Food sources of vitamin C are mainly

fruits and vegetables.

1. Citrus fruits are the best sources.

2. Other fruits and vegetables con-
tain vitamin C.

A ce;taih amount of vitamin C is

needed each day fof optimal health.

1. The RDA for young people aged
10-12 years is 40 milligrams per
day.

2. There are combinations of fruits
and vegetables which will give the

required amounts of this vitamin

for the day.




Visual Aid 5

Visual Aid 6

Discussion

Discussion

Discussion

Visual Aid 7
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ITI. Iron is another nutrient needed by the

body.

A.

Iron-functions in the formation of

red blood cells.

1. This part of the cell is called
hemoglobin.

2. Hemoglobin carries oxygen to all
cells and returns carbon
dioxide to the lungs.

3. A type of amn:nia results when
the'body does not receive suf-
ficient iron.

4. Iron requirements increase with
gréwth for there are more blood
cells formed, and more body
cells requiring oxygen.

5. Iron requirements increase
whenever there is blood loss,
to replace red blood cells;

Iron is found in the foods we eat,

specifically green plants, meat and‘

liver.
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Visual Aid 7

Visual Aid 8

Discussion

Visual 2aid 9

Visual Aid 9.
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Animals eat green plants and
store iron'in their muscles and
liver.

Humans eat plants and the ani-
mals.

Many cereal products are
enriched, B vitamins and iron
have been added after process-

ing.

A certain amount of iron is required

by the body for good health.

lo

The RDA for girls of this age

is 18 milligrams, while for boys
it is still 10 milligrams.

Food cominations of foods
commonly eaten will give the .
amount required for boys of this
age, but it is very difficult
for preadolescent girls to get
as much iron as they need from

food sources.
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Visual Aids 3, 9 1IV. Calcium sources are not included
in foods supplying vitamin C and

iron.

Lesson Plan information obtained from E. A. Martin 1971

Nutrition in Action. Holt, Rinehart and Winston, Inc.,

New York.
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TABLE OF VISUAL AIDS

Type
Overhead
Transparency

Bottles

Poster

Poster

Overhead
Transparency

Overhead

Transparency

Poster

Poster

Poster

L.esson Plan T

" Discussion

Individual bone, nerwve, and muscle
cells in system held together by
collagen.

Glue and vitamin C to illustrate
the similarities of function of
these two substances

Food sources of vitamin C with
amounts contributed by several
fruits and vegetables

Combination of focds giving the
RDA of vitamin C for the fifth
graders

Traces the path iron follows
when ingested up to the formation
of hemoglobin

Cycle showing hemoglobin's function
in taking oxygen to the cells and
returning carbon dioxide to the
lungs.

Iron is incorporated into plants
through the soil. Plants are
consumed by animals, and man eats
both. Explains why iron is found
in the foods it is.

Labels showing enrichment of
bread and cereal products

Food sources of iron and amounts
contributed by each in relation to
the RDA for this age group: 10
milligrams for boys; 18 milligrams
for girls.




Method
Discussion I.
Basic Four IT.
Discussion

and chart

Discussion
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Lesson Plan B

Generalizations

The Basic Four Food Groups is a guide to

see whether foods eaten are giving the

body the substances needed for optimal

health.

A.

A nutrient is a substance which has
a specific function in the body

No one food contains all nutrients
needed by the body and so a variety

of foods are required.

The Basic Four groups foods into four

classes.

A.

fruits and vegetables are the main
soﬁrces of vitamin C in the diet
and dark green vegetables are sources
of iron.
1. The function of vitamin C is to
cement cells together and lack
of enough vitamin C causes

sCurvy.




Discussion

Discussion and B.

Chart of Basic

Four
C.
Discussion and D.
Chart

Poster showing
labels of enriched

products
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2. The function of iron in the body
is as part of the red blood cell
called hemoglobin and lack of
enough iron causes a type of
anemia.

Milk and milk products furnish most

of the calcium required for formation

of bones and teeth.

Meat and meat substitutes are

protein sources.

1. Nuts and legumes are also
protein sources.

2., Liver is the best source of iron,
but it is present in other meats,

- ».especially beef.

Breads and cereals provide other

nutrients in addition to supplying

energy.

1. This group provides protein.

2. Many products of this group are
enriched which means B vitamins
énd iron have been added to the

product after processing.
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Nutrition III. Foods we eat fit into the Basic Four.

Bingo*

*Lewis & Clark Expanded Food and Nutrition Program, Montana
Cooperative Extension Service.
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