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ABSTRACT

A Nutrition Education Component for the

High School Health Curriculum
by

Mary Jane German, Master of Science
Utah State University, 1980

Major Professor: Bonita W. Wyse, Ph.D., R.D.
Department: Nutrition and Food Sciences

Adolescents, who have been shown to be at nutritional risk, and
having poor nutritional knowledge and sporadic eating habits, are in
need of comprehensive, sequential nutrition education. The purpose
of this study was to develop, implement, and evaluate a nutrition
education unit for inclusion in the health education curriculum of
secondary schools. The two-week unit which included nutrient density
concepts was evaluated in two high schools in Utah.

Data from a mail survey of health educators (n=74) revealed their
need for nutrition training and resources, and guidance for integrating
nutrition into health classes. High school health teachers were
provided with teacher training materials, lesson plans and instructional
aids. Four treatment groups (n=92) were exposed to the nutrition unit
and two control groups (n=45) received no nutrition information during
the test period. ATl subjects were pre- and post-tested to determine

change in knowledge of and attitude toward nutrition, and completed food

frequency questionnaires for purposes of measuring behavioral changes.
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The treatment groups improved their nutrition test scores by 12

percentage points from pre- to post-test. Students were shown to
reliably mark semantic differential scales measuring attitude.
Overall attitude toward nutrition improved slightly. The nutrient
density concept was mastered by students and proven to be an effective
nutrition education tool. Post-food frequency data showed a consistent
trend of decreased frequency of almost all food categories for controls
as well as treatment groups, illustrating the importance of control
groups in nutrition education studies. Participating health teachers
positively evaluated the unit and indicated that their nutrition

training and resource needs were sufficiently met.

(131 pages)




STATEMENT OF THESIS PROBLEM
Introduction

In recent years, there has been a growing recognition that greater
emphasis in nutrition education is needed as one way to improve the
nutritional status of the U.S. population. The final recommendations
of the White House Conference on Food, Nutrition and Health (1970)
included the need for more effective nutrition education at all ages.
Research continues to support the role of nutrition in physical and
mental development and in achievement of productivity. In a position
paper on the scope and thrust of nutrition education (1978), the Amer-
ican Dietetic Association (ADA) stated that the objective of nutrition
education is "to transmit knowledge to consumers about their nutritional
needs and the nutritive value of foods in a way which will motivate
them to transform this knowledge into eating behavior which promotes

health and well-being." (ADA Position Paper, 1978, p. 302).

Nature and Origin of the Study

One population in particular need of nutrition education is
the adolescent group. They are the future adults of American society
and will be the major decision makers regarding consumer needs and
wants. The importance of their proper education in all areas of health
cannot be overlooked. The results of the Ten-State Nutrition Survey
(1969-1970) indicated that children under the age of 17 (and especially
teenagers) had thehighest prevalence of nutritional problems. Low

nutrient intakes of calcium, iron, vitamin A and calories were found

to be significant in this age group.




Adolescent obesity has been recognized as a distinct health

-

problem in the U.S. (Spargo, et al., 1966; Ten State Nutrition
Survey, 1969-70). Abraham and Nordsieck (1960) have reported that
approximately 80 percent of those who were obese in childhood or
adolescence remained obese into adult life. Obesity in the teenage
years increases health hazards in adult years of the individual.
Preliminary findings of the Health and Nutrition Examination Survey
(HANES, 1971-72) point out that both overconsumption and underconsump-
tion of calories and basic nutrients are a problem for teenagers. It
becomes evident that teenagers need some standard by which to judge

the nutritional value of the meals and snacks which they consume on
their own, so that adequate amounts of nutrients are provided within
the proper calorie framework.

Several studies have been conducted to determine the nutrition
knowledge and attitudes of secondary school students. Dwyer, et al.
(1970) reported on a study of the attitudes toward nutrition education
and knowledge of nutrition among high school students in a metropolitan
area. The overall mean score for the students on the test of nutrition
knowledge was 55.9 out of a possible score of 100. This is a relative-
ly low score considering that all the students had completed classes
dealing with nutrition (usually as a component of health education
courses). A mean of 54 percent of 22 nutrition-related items were
correctly answered by 5000 junior high school students in a study by
Harrison and Irwin (1964). In a review article by Sutton (1962),

numerous misconceptions related to nutrition were outlined from the

results of selected studies measuring the general health knowledge of

children and youth. The above references all point to the relative
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lack of knowledge of the average high school student regarding the

subject of nutrition.
Nutrition has been found to be a relatively low interest subject
in comparison to other topics covered in health education (Orr, 1966;
Dowell, 1966; and Dwyer, 1970). Dwyer's results revealed that the
majority of students in her survey felt that nutrition was equally or
less interesting than other parts of their health classes. The subject
matter was considered to be "boring" or had already been encountered
in previous courses of study. Remarks from high school students
indicated a general distaste for the "four food group" approach.
Topics of special interest expressed by the students included weight
loss and dieting, detailed coverage of the proper food to eat for a
well-balanced diet, and more explanation and discussion of the effects
of deficiencies and excesses of nutrients on the body, in that order.
Hicks (1977) suggests that possible reasons for the questionable
effect of nutrition education on the nation's eating habits can be
attributed to our schools, their curricula, and teachers with Tittle
preparation in nutrition education and who Tack awareness of instruction-
al materials. The treatment of the nutrition information may be
another factor. Nutrition content in health and science textbooks
is Timited and often too general, but in most cases, more effective,
pertinent instructional materials are not readily available to teachers.
The traditional educational approach to nutrition is somewhat
rigid.” The "Basic Four Food Group" plan outlines which foods should
be eaten and the amounts in which they should be consumed. Many

convenience foods, mixed dishes, fast foods, and snacking trends do

not easily adapt to the basic four guidelines. The familiar guide to




good eating has not placed emphasis on the energy content of the diet
as it relates to the nutrient value. The recent USDA publication
entitled, Food (1979) addresses the calorie issue more directly but
specific individual guidelines are ultimately the responsibility of
the consumer. 1In the new publication, a fifth group, entitled "fats,
sweets and alcohol" is added to the basic four groups. The amount of
the foods in this group to be used daily depends on the number of
calories a person requires. This system recognizes these commonly
consumed foods which do not fit into one of the four food groups and
recommends caution in their consumption because of the low nutrient
value and high calorie content.

The nutritional quality of a food must be made apparent to the
consumer if one is to make wise choices in the diet. Recently, a
nutrient-to-calorie approach has been proposed as a more effective
means of teaching nutrition (Sorenson and Hansen, 1975; Hicks, 1977).
Hansen (1973) used a nutrient density approach to develop an Index
of Nutritional Quality (INQ) for a specific food. An INQ value can
be assigned to any food by comparing the nutrient composition of the
food to its caloric content. A nutrition education program based on
the nutrient density concept has been developed and evaluated for
kindergarten through sixth grade (Brown, et al., 1979). Results
indicate that elementary school children are capable of effectively
applying the nutrient density concept to their eating habits. Improve-
ments in eating patterns and increased nutrition interest of children
exposed to the program were reported.

Consumer eating habits in the United States have changed drastical-

ly in the past 50 years. More meals and snacks are eaten away from the
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home. There are more convenience foods and fast foods being consumed
by the population. The nutrient density concept can be applied to
snack foods, fast foods and convenience foods (Hansen and Uyse, 1979).
A majority of high school students consume foods from vending machines
on a regular basis according to Hruban (1977). A1l family members and
especially teenagers have more control over their personal dietary
intake. By providing INQ information to this population and allowing
them to compare nutrient quality they would be better prepared to make
prudent food choices.

In an informal telephone survey of five health instructors from
three Junior High Schools and two Senior High Schools in Cache County,
Utah, in February, 1979, it was found that all of them presented some
nutrition information in their health classes. Home economics, biology
and general sciences were also reported to contribute to the nutrition
education of the students. All of the health teachers contacted
expressed their feelings of inadequacy in teaching nutrition. The main
resource that was currently being used for nutrition information was
reported to be a general health textbook. They all indicated a need and
desire for more nutrition education materials for their reference.

When questioned about specific topics in nutrition that are
presented in the class setting, there was some variety mentioned.
However, the most frequently mentioned topics were the Basic Four,
processes of digestion, and nutrient functions and needs. There appears
to be no predetermined number or sequence of nutrition topics provided
to the students. Instead, the variety of nutrition subjects and related

activities seems to depend on the particular interests and competency

of the individual teachers. Similarly, the amount of time devoted to




nutrition in the health curriculum varied widely, ranging from
five to fifteen class sessions.

A1l of the health instructors contacted were receptive to the
possibility of acquiring additional nutrition education reference
materials. They expressed an interest in nutrition resource information
regarding weight control, fast foods vs. conventional foods and food
fads. In general, they acknowledged the importance of nutrition
education for the adolescent and were interested in further promoting it
with assistance from qualified nutritionists.

A specific recommendation of the final report of the White House
Conference (1970) was the development of a comprehensive program of
nutrition education which could be included as an integral part of the
cirriculum of every school in the U.S. Health education programs in
elementary and secondary schools offer excellent opportunities to make
effective nutrition education available to large numbers of children.
It is felt by many that nutrition education should be incorporated into
the health curriculum on a serious, well-developed and effective basis,
since nutrition is a key factor in the maintenance of overall health
(Schubert, 1970; Sinacore and Harrison, 1971).

The goal of nutrition education for the student should be aimed at
two types of nutrition related responsibilities which individuals have
in our society. These are identified by Sinacore (1971) as: 1) to
make reasonably adequate choices in selecting one's own diet and that
of anyone for whom an individual selects foods, and 2) to develop and
express opinions on issues of public policy which affect nutrition.

Schubert (1970) emphasizes that school systems and educators have a

key role in meeting the challenge of educating children in nutritional
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health. Not only is this role related to the growth and development ©

the children but also to the welfare and progress of their communities.

Statement of the Problem

Nutrition has been shown to be an essential component contributing
to overall health status at all ages. The nutritional knowledge and
attitudes toward nutrition of the high school student are less than
desirable. Since they are the future adults of this society, attempts
must be made to provide the proper nutritional knowledge and encourage
its practical application to daily eating habits. This is important to
the health, productivity, and well-being of future generations. The
availability of nutrition resources related to specific health problems
is often very Timited or not organized into concise packets of informa-
tion. There is a need to provide the health educator with pertinent
nutrition information materials in order that students can be presented

with appropriate concepts to be applied in their daily lives.

Purpose of the Study

The purpose of this study was to develop, implement, and evaluate
a nutrition education component for use in the health curriculum of
high schools. The two-week unit of study was directed toward nutrition-
related consumer health concerns. Three major nutrition topics were
addressed, including: 1) nutrient needs and Recommended Dietary Allow-
ances; 2) qualitative evaluation of foods by use of the INQ method;
3) energy needs and weight control. Related topics which were discussed

were nutrition labeling, fad weight reduction diets, protein supplements,

Basic Four Food Groups, and behavior modification. The concept of
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of nutrient density was incorporated in an attempt to promote the
development of healthy eating patterns based on qualitative and
quantitative decisions concerning the nutritional value of individual

foods or combinations of foods.
Objectives

Objective I

To develop a two-week nutrition unit of study for high school
health education curriculums.

A. Write a summary of background information and a glossary deal-
ing with the specified nutrition topics as a reference for the health
educator.

B. Develop lesson plans for the major topics, which are based on
behavioral objectives, to be coordinated with appropriate Tearning
activities, instructional materials and evaluation methods, for class-

room use.

Objective II

To implement the two-week nutrition education component in local
high school health education classes.

A. Identify the appropriate secondary school officials to solicit
their cooperation in implementing the research program.

B. Pilot test the nutrition education packet in a school district
outside Cache County for evaluation and revision.

C. Field test the revised nutrition education unit in two local

high school health education courses of study.




O

To evaluate the effectiveness of the nutrition education packet in
the classroom and as a nutrition resource for the health educator.

A. Develop and administer pre- and post-tests, and Food Frequency
Indicators to measure the change in nutrition knowledge and attitudes
regarding nutrition, of high school participants and compare it to a
control group which is exposed to the nutrition unit.

B. Obtain the assessment of the participating health teachers as
to the effectiveness of the nutrition packet in the classroom, and its

usefulness as a nutrition resource for them.

Objective IV

To assess the nutrition training of health educators in the state
of Utah and the current classroom practices regarding nutrition presen-

tation in the health education curriculum.

Significance of the Study

In 1970 the recommendations regarding nutrition education which
were developed as a consequence of the White House Conference on Food,
Nutrition and Health, were reported. One of the main recommendations
stated:

That a comprehensive and sequential program of
nutrition education be included as an integral
part of the curriculum of every school in the
United States and its territories. (Panels on
Nutrition Teaching and Education, 1974, p. 26)
The American Dietetic Association concurs that nutritional concepts

should be introduced to children sequentially as an important element

of their basic education to provide them with a sound knowledge base

and influence 1lifelong attitudes and habits (The American Dietetic
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Association, 1978). There is much encouragement to integrate the
nutritional concepts into appropriate subject matter areas in the
schools (Schubert, 1970; The American Dietetic Association, 1978;
Sinacore and Harrison, 1971; Panels on Nutrition Teaching and Education,
1970). Comprehensive health education programs are being implemented
which begin in kindergarten and continue through the secondary grades.
Since basic nutrition education should be made available to every child--
college-bound or not, boys as well as girls--on a continuing basis,
health education programs provide the opportunity to do this (Sinacore
and Harrison, 1971).

The panels on Nutrition Teaching and Education of the White House
Conference also stressed the importance of providing continuing educa-
tion opportunities for teachers, school health personnel and food service
personnel to keep up-to-date in nutrition education and educational
techniques. In the state of Utah a separate series of instructional
units in nutrition is not currently incorporated into the secondary
school curriculum. Generally, nutrition education is integrated into
home economics, basic science, health education and other curriculum
areas based on a curriculum guide published by the Utah State Board
of Education (1978). However, the consistency of the nearly 90 high
schools in the state in conforming to the recommended guideline is

questionable.

The present study was undertaken as a step toward uniformly in-
cluding nutrition education into the secondary education health cur-
riculum. Health education is mandated in the state of Utah. At the
same time, by the nature of the nutrition education package, a pro-

vision is made to enhance nutrition training and update high school per-

sonnel who are involved in nutrition as it relates to overall health.




Research Design

The nutrition education research study was conducted in two phases.
The first phase consisted of the development of teacher training and
nutrition education materials and their evaluation in a pilot study.
Based on the outcome of the evaluation during the pilot study, the
wtrition education materials were then revised. The second phase
included the field testing of the revised unit in two high schools in
Cache County, Utah.

The pretest-posttest control group research design was utilized
in the field test. Two experimental groups (class sections) were ex-
posed to the nutrition unit in each school. One class section in each
school served as a control group and did not receive any nutrition
information during the test period.

A pre-test consisting of 25 basic nutrition questions and five
attitude questions, was administered to all groups three weeks prior to
the test period (Appendix A). Approximately five weeks later, after
the field test period, a post-test was given containing the same 30
questions. A Food Frequency Indicator (Appendix B) was also given to
the subjects at the same time that the pre- and post-tests were
administered and the students were assigned to complete it as a home
assignment. It consisted of 18 questions regarding some general eating
patterns of the students as well as their indications of frequency of
consumption of 110 food items. This was developed as a possible tool

to determine any changes in eating behavior in the course of the five-

week interim period.




A Health Education Resources Inventory (Appendix C) was developed
to evaluate the nutrition training of health education teachers in the
state of Utah, and their current practices in teaching nutrition in the
classroom. It included such information as nutrition resources used
for class preparation, time spent on nutrition in the health education
curriculum, topics discussed, and methods of classroom teaching.

Results of the pre- and post-tests, health teacher survey and the
food frequency form were statistically analyzed for significance. This

information is summarized in the Results section of the thesis.

The implementation of a two-week (10 class sessions) nutrient
density-nutrition education component developed for high school health
education classes, will improve the basic nutrition knowledge and

attitude toward nutrition of the participating high school students.
Limitations

A major limitation of the study is the difficulty to accurately
measure attitudinal and behavioral changes in the subjects regarding
nutrition and eating habits. Both the Food Frequency Indicator and the
attitudinal questions, if valid and reliable, can only measure short-

term behavioral changes.

Definition of Terms

Basic Four Food Groups: A food guide devised to translate the

technical language of nutrients and recommended dietary allowances into

terms of daily eating habits. Using this method, foods are categorized
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into four groups based on their similar nutrient content. The four
Tude: 1) Milk and Cheese; 2) Meat, Poultry, Fish, and Beans;
3) Fruit and Vegetable; and 4) Bread and Cereal.

Index of Nutritional Quality (INQ): A concept which quantitatively

evaluates the nutritional value of a food or diet. The INQ method
compares the nutrient value of a food to its calorie (energy) value.

Nutrient Density: A comparison of the nutrient content of a food

or diet to its energy (kilocalorie) content. This is the same as

referring to the INQ value of a food. A food that is nutrient dense

has a high proportion of nutrients relative to the energy provided.
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Need for Nutrition Education of Adolescents

It is widely accepted that nutrition is a critical factor in the
promotion of health and prevention of disease and in recovery from ill-
ness or injury. Evidence is mounting that Americans at every age and
socioeconomic level are failing to consume a diet optimal for health
(ADA Position Paper, 1971). Estimates by the Senate Select Committee on
Nutrition and Human Needs indicate that an average 20 percent reduction
in incidence, prevalence, and cost in most disease categories could be
seen with improved nutrition (U.S. Senate, 1977). The impact of a
less than adequate diet on the health of the nation is seen in a
variety of situations, including: 1) increased risk of complication
of pregnancy in the poorly nourished woman; 2) increased chance of Tow-
birth-weight infants and the accompanying risk of retarded physical and
mental development; 3) high prevalence of overweight and underweight
children and adults; 4) debilitation of the malnourished elderly;

5) widespread dental diseases in the total population; and 6) high
prevalence of chronic illness requiring dietary treatment, monitoring,
and follow-up (Yanochik, 1978). Nutrition-related health risks must
become a priority for health professionals.

Six of the ten leading causes of death in the United States have
been associated with diet: heart disease, arteriosclerosis, cancer,

diabetes, hypertension, and cirrhosis of the Tiver (U.S. Senate,

1977). The American diet and lifestyle have been implicated in each




eases demands that the general population understand and practice the
basic principles of good nutrition.

Epidemiological evidence indicates the prevalence of obesity is
increasing at an alarming rate in the United States (Van Itallie and
Hirsch, 1979; Connor, 1979). This is due to a number of factors,
including, decreased exercise and a more sedentary 1ife style due to
technological advances, greater availability of attractive food choices,
and greater affluence. Obesity, which is caused by an excessive calorie
intake, has been shown to be a major risk factor in the development of
degenerative diseases. It has been related to the development of
atherosclerosis, coronary heart disease, stroke, hypertension, diabetes
mellitus and cancer of the uterus (U.S. Senate, 1977; Connor, 1979;

Van Itallie and Hirsch, 1979).

A segment of the U.S. population that is particularly at nutrition-
al risk is the adolescent group. Major findings of the Ten-State Nutri-
tion Survey (1969-70) indicated that adolescents between the ages of 10
and 16 years had the highest prevalence of unsatisfactory nutritional
status (Anonymous, 1972). The objective of the survey was to determine
the prevalence and location of serious hunger, malnutrition, and
resultant health problems that occur in low-income populations, and
to make recommendations regarding ways to resolve them.

Twenty-four-hour dietary recall records were utilized to determine
dietary intake of selected nutrients for various age, sex and ethnic

groups. Generally, dietary protein intakes were well above levels con-

sidered to be adequate and vitamin C status was not a major problem.
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for the teenage sample. However, vitamin A status was found to be

poor, particularly in the adolescent Mexican-American population
living in the Southwest. In addition, the cumulative percentage
distribution data showed that between 20 and 54 percent of the
adolescents had calcium intakes less than 650 milligrams per day.
Nutritional status data from this group showed that iron intakes were
Tower than intakes of any other nutrient. This was especially true
among females. This Tow dietary iron intake may be related to the
biochemical determinations which showed that many adolescents had low
hemoglobin levels.

Another finding of the survey was an excess of underweight and
undersized children in adolescence, found in all population groups
studied, when compared with standards used in the U.S. Significant
numbers of adolescents had reported caloric intakes below the standard
set for their age, sex, and weight. A wide range of caloric intakes
was noted in the dietary data and was consistent with the findings of
underweight and overweight children and adolescents. Results from
the Ten-State Survey indicate that the percentage of obese adolescents
12 to 17 years of age varies from 15.9 percent to 29 percent for white
males, and 10.0 percent to 15.3 percent for white females; from 9.3
percent to 13.3 percent for black males, and 9.0 to 18.6 percent for
black females.

Poor dental health was encountered in many segments of the popula-
tion in the Ten-State study. Between-meal snacks of high carbohydrate
foods, such as candies, soft drinks and pastries were associated with

the development of dental caries in adolescence. A recent study of the

snack food intake of adolescents indicated a negative correlation

between increments in decayed, missing or filled teeth, and frequency




of apples, fruit juice and sugariess gum intake, and a positive

association with candy intake and spending money (Clancy, et al., 1977)
In 1965-66, the United States Department of Agriculture (USDA)
conducted a Household Food Consumption Survey, in an effort to determine

the food intake and nutritive value of diets of a representative samp

of men, women, and children in the United States. The dietary intake
information was gathered by conducting 24-hour food recall interviews
with various household members. The average nutritive content of the
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food eaten by different sex and age groups was compared with
Recommended Dietary Allowances (RDAs) to determine adequacy of di
(USDA, 1972).

One purpose of the study was to identify those age-sex groups with
diets in need of improvement. The groups with average diets below
allowances in more than one mineral or vitamin were all age groups of
females, nine years and older, boys 12 to 17 years, and men 75 years
and over. The age groups including girls nine years and older and
women through age 54 had diets averaging at least 20 percent less than
the recommended allowances of calcium and iron, with many below by
30 percent or more. In addition, girls 12 to 19 consumed diets pro-
/iding 1T to 10 percent less than the suggested amounts of vitamin A
and thiamin. Boys aged 12 to 17 had diets below recommendations for
calcium and iron.

The Health and Nutrition Examination Survey (HANES) studied a
national sample of persons representative of the U.S. civilian, non-
institutionalized population. The mean nutritive content of diets

consumed by different age, sex, race, and income groups was compared by

using indices of iron, calcium, vitamins A and C intakes. The age




t high risk with regard to the HANES include
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groups considered to be
pre-school children of ages one to five, adolescents of ages 12 to

17 years and adults of ages 60 years and over (Anonymous, 1971-

A significant finding of the dietary data was that iron intake was
below standard for adolescents of ages 12 to 17 years. This was
typical of both negro and white groups as well as both Tow and high
income groups. Adolescents had mean iron intakes that were 23 to 33
percent below the standard. Females had iron intakes that were
significantly below the standards for maintenance of good nutrition
in healthy persons in the U.S.

Iron deficiency anemia is relatively common in underweight,
undernourished teenagers, especially in girls (Robinson, 1969).
Biochemical test values of hemoglobin and hematocrit were the two
measures used to assess anemia in the HANES population. The percent of
low hemoglobin and hematocrit values in the 12 to 17 year group was
notable. Serum iron and transferrin saturation measurements were made
in order to assess nutrient iron status and to give an indication of
the amount of iron present in the blood. The highest prevalence of
Tow percent transferrin saturation values occurred in the one to five,
6 to 11 and 12 to 17 year age groups. These findings are evidence of
a deficiency with respect to the nutrient, iron, which is related to the
incidence of anemia, based on both dietary intake and biochemical data.

Another area of major concern regarding teenagers is the frequent
occurrénce of adolescent pregnancy. In 1973, nearly 600,000 births

occurred to young people under the age of 19 (Miller, 1975). The

pregnant adolescent is considered at high risk because she is still in
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a period of growth and yet must sustain the growth of a fetus.
Compounding the problem is the frequent incidence of underweight status
and anemia found in adolescent girls.

A number of social factors contribute to increased health risks
of the pregnant teenager. Generally, the young mother's eating habits
would be similar to the eating habits of non-pregnant adolescent girls.
Many girls at this age are concerned with body image and weight and in
an attempt to maintain slender figures, follow bizarre diet plans to
decrease calorie intake, without regard to proper nutrient intake.
Consequently body reserves of nutrients may be marginal or deficient.
Also, pregnant teenagers may avoid or delay seeking prenatal care
because of financial constraints, ignorance of the importance of such
care and a failure to acknowledge their pregnant condition. Because
of these factors, the pregnant teenager is more likely to develop
medical complications during pregnancy and to give birth to a Tow-birth-
weight baby.

Infant prematurity, and infant morbidity and mortality are more
prevalent in the adolescent mother and her offspring (Yanochik, 1978;
and Egan, 1979). Low-birth-weight babies have been associated with
impaired physical and mental development. Nutrition information about
the appropriate kinds and amounts of foods to eat during pregnancy as
well as periods prior to pregnancy. is essential to insure the health of
both mother and infant. The nutritional status of the mother prior
to conception is equally as important in determining the outcome of
pregnancy as is the quality of diet during pregnancy.

Limited data is available on the nutritional status of adolescents

as compared to data on other age groups. However, the studies that have
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been conducted show that a significant minority of youth consume low
levels of calcium, iron, and vitamin A. The incidence of anemia,
overweight and underweight conditions, and lack of physical activity
are also notable in this population. Because the adolescent period
is the last major period of growth, the types and quantities of foods
teenagers eat could have an impact on their final development, and
affect the physical and mental well-being of their children.

Major nutrition problems such as obesity, anemia and dental
caries are often compounded by present day food fads and dietary
practices. Eating habits of teenagers are sporadic and in many cases
nutritionally deficient. The aberrations in food habits of boys and

girls are related to their attempt to express independence, exercise

w

freedom of choice, and a desire to be associated with their peers.
Teenagers spend a significant amount of time away from the home and,
therefore, eat many of their meals and snacks "on the run." Frequent
snacking is very typical of the adolescent population (Hruban, 1977).
Much of the food consumed is obtained from vending machines, soft drink
machines, or "fast food" franchise restaurants. Many of the foods
available from these sources are high in fat, simple sugars and salt.
This type of food is easier to obtain than homemade meals, is relative-
ly inexpensive, and is "popular," providing a convenient opportunity
for socialization. However, health risks associated with the increased
intake of these food substances is well documented (U.S. Senate, 1977).
Body image and weight consciousness of adolescents make them
susceptible to a wide variety of fad diets, bizarre food combinations,

and nutritional supplements. The young girl is generally attempting

to lose weight to maintain a slim figure and will try any fad reducing
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diet promising quick and easy weight loss. O0Often these diets stress
the consumption of one or several food items exclusively, which results
in the elimination of major nutrients, offering the risk of nutritional
deficiencies. The boys are equally concerned about weight, but their
goals are generally to gain weight in order to improve their athletic
skills and physical vigor (Robinson, 1969). In their search for
"instant energy" and "muscle-building" food substances, the young men
frequently consume unneeded and expensive food supplements.

Teenagers need to be provided with some standard by which to
judge the nutritional value of their meals and snacks (Picardi, 1975;
and Egan, 1979). Not only should they be made aware of alternate
nutritious food choices but they need to be informed of simple and
meaningful evaluation techniques for determining the nutritional value
of mixed dishes, unconventional foods and new convenience items. When
they are confronted with food fads, teenagers need to be able to assess
rationally, the health benefits and dangers of such habits, based on
sound nutrition information. The adolescent years may provide an
opportunity for choice for the first time, therefore they may be a
captive audience for concepts of nutrition, provided they can make their

own choices about foods, meal times and other consumer-related food

concerns.

Nutrition Knowledge of Adolescents

Although adolescents are in need of practical nutrition
information, due to poor nutritional status and unpredictable dietary

habits, there is much evidence that they lack proper nutrition know-

ledge and in many cases hold incorrect beliefs about nutrition-related
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topics (Sutton, 1962; Harrison and Irwin, 1964; and Dwyer, et al., 1970).
Sutton (1962) outlined some of the common miconceptions held by
children and youth regarding health education, based on a number of
reported studies. The following are examples of some of these:
...more than half of a group of tenth grade girls believed
that taking vitamins will guarantee you good health, and
half of this group of tenth grade girls believed that vita-
mins in certain pills are better than vitamins in natural
foods... Misconceptions concerning body weight and weight
control are indicated by findings that nearly half of a
group of college students believed that the best way to
lose weight is by exercising, and more than one of four of
the group believed that overweight is usually due to faulty
glands... In regard to dental helath, approximately one
of four junior high school students believed that the
main reason for fluoride in drinking water is to kill
germs in the water (Sutton, 1962, p. 348).
These selected misconceptions serve to illustrate the basis upon which
many children and youth are making decisions about their health,
which may increase their health risks.
A study was done by Harrison and Irwin (1964) to determine the
prevalence of certain harmful health misconceptions among junior
high school students attending public schools in metropolitan areas
of Tennessee and Massachusetts. A health knowledge inventory was
developed and administered to nearly 5000 students. It was found
in the data analysis that junior high school students subscribe to
many harmful health misconceptions, regardless of metropolitan area,
sex, or grade level (Harrison and Irwin, 1964). Eighty percent of
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the sample believed that "milk is a perfect food; 47 percent
agreed that "persons can clean their blood by eating certain foods;"
and 39 percent believed that "most fat people are healthy."

Dwyer, et al. (1970) reported on a study of attitudes toward nutri-

tion education and knowledge of nutrition among high school students in




scored higher than boys and college bound students scored higher than
vocational students.

1 in nature and was
planned to assess knowledge and attitudinal differences among students
in two grades in each school. The first group was one that had just
finished the last required course dealing with nutrition (usually this
was a health education class in the ninth or tenth grade) and the second
group consisted of seniors ready to complete high school. It was found
that twelth grade scores were not significantly higher than tenth grade
scores which would indicate that nutritional knowledge did not change
notably during the intervening period.

In regard to the attitudinal response, the majority of the students
in all schools found nutrition to be "equally or less interesting" than
other parts of the health education course they had taken (Dwyer et al.,
1970). The most common reasons for the lack of interest in nutritio
were that : 1) the subject matter was "boring;" 2) most of the nutrition
information presented to them had been taught to them in previous grades
or classes; 3) presentation of material was not satisfactory (involved
memorization of "useless" facts or use of technical vocabulary); and
4) material was taught at too low a level and covered without enough
meaningful detail.

If, in fact, the average adolescent is poorly nourished, and
subscribes to many incorrect nutrition beliefs, and is dissatisfied

with the traditional methods of teaching nutrition, the high school

student should be a special target for nutrition educators. It can be
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safely assumed that nutrutionally illiterate or misinformed adolescents
become nutritionally illiterate or misinformed adults (Dwyer et al.,

1970). In an era when health costs are rising rapidly, the concept of
prevention-through-education should be applied in any forum that is con-
ducive to dissemination of health-related information. According to

The American Dietetic Association, a fundamental philosophy of nutrition
education should focus on the establishment and protection of nutrition-

i

al health rather than on crisis intervention (ADA Position Paper, 1978).

Elements of an Ideal Nutrition Education Program

The American Dietetic Association (1973) defined nutrition educa-

tion as the
.process by which beliefs, attitudes, environmental in-

f1uences, and understanding about food lead to practices

that are scientifically sound, practical and consistent

with individual needs and available food resources.

(ADA Position Paper, 1973, p. 429).
Since nutrition education is concerned with individual needs, it should
be a continuing process that reaches all people throughout the 1ife

cycle, regardliess of income, location, or cultural, social or economic

d indicate that although
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practices, or level of education. This wou

, the
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the overall goal of nutrition education is the same for all peopl
specific approach to teaching nutrition should vary according to the
needs and capabilities of a particular group.

The American Dietetic Association stated that the objective of

nutrition education is to:

-transmit knowledge to consumers about their nutritional
needs and the nutritive value of foods in a way which
will motivate them to transform this knowledge into eating
behavior which promotes health and well-being (ADA Posi-
tion Paper, 1978, p. 302).




NG

Knowing how to meet the body's nutrient needs through the proper selection
of foods should be one of the primary results of nutrition education.
Simply providing nutrition information in terms of definitions and facts
is not consistent with the stated objective. Nutrition educators must

be concerned with not only the demonstrated knowledge of the student

but also with the student's attitudes and behavior regarding food and
nutrition. Until favorable changes in eating behavior can be observed

in the population, the ultimate goal of nutrition educators will not

be reached.

In determining the content of a nutrition education program,
several concepts about nutrition were identified by the Federal Inter-
agency Committee on Nutrition Education (ICNE) and slightly modified by
the panel on nutrition education of the 1269 White House Conference on
Food, Nutrition and Health (White House Conference, 1970). These are
summarized by Maretzki as: 1) nutrition is the way the body uses food;
2) food is made up of different nutrients needed for growth and health;
3) all persons, throughout 1ife have need for the same nutrients but
in varying amounts; and 4) the way food is handled influences the amount
of nutrients in food, its safety, quality, appearance, taste, accept-
ability, and cost (Maretzki, 1979). The American Dietetic Association
builds on and expands these concepts to arrive at their recommendations
for areas of focus in nutrition education.

They stress that consumers acquire some understanding of the follow-
ing areas of nutritional science and food economics: 1) how the body
uses food in health and disease (including ingestion, digestion,

absorption and metabolism, functions and interactions of nutrients in

the body; interrelationships of foods and drugs; and nutrient and
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caloric composition of food); 2) components of a nutritionally sound
eating pattern, with appropriate modifications for various periods of

s
L

cally analyzing

1ife in both health and disease; 3) criteria for cri
published nutritional information and understanding areas of honest
controversy; 4) factors affecting the economics, availability and quality
of the food supply; and 5) social and emotional influences on personal
use of food (ADA Position Paper, 1978). The way in which these concepts
are communicated to children is perhaps the greatest challenge that
nutrition educators must face.

In recent years, the idea of teaching children about nutrition
sequentially from pre-school through high school, as an important
element of their basic education, has been widely recommended (White
House Conference 1970; ADA Position Paper, 1978; Maretzki,

1979). Acquiring nutrition knowledge should be viewed as a step-wise
process that builds on basic concepts and vocabulary and relates to an
individual's physical, mental and emotional readiness. Maretzki (1979)
states that nutrition education should complement the child's changing
perception of food and its utilization inside the body as these
perceptions evolve through observation and analysis to insight and
conclusion. The developmental stage, situational factors, and areas of
interest of the child must all be considered in planning the content
and sequence of presentation of a nutrition education program.

Primary objectives of nutrition education are change of attitudes
toward food, change in food practices, and change in the ability to
apply nutrition information. Thus, motivating an individual to "want
to" to make proper food choices is as important as teaching the basic

nutrition information. Hicks (1977) recommended a "guided discovery"

learning process which allows the child to discover facts, relationships
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and generalizations about food and nutrition. This can probably be
most effectively achieved by involving the student in activities that
relate to his Tife situation and require an active participation in
a project or problem solving exercise. The student can then develop
a food classification system that has personal meaning based on know-
Tedge of nutrients and nutrient sources. This individualized guide to
eating can include foods and food habits that appeal to the student
but still fit within the framework of his or her specific nutrient needs.
An essential factor to consider in determmining what to teach about
nutrition, is to learn as much as possible about the group to be taught.
It is helpful to have answers to the following questions: What are
their attitudes toward food? What food choices do they make? Why do
they choose as they do? What modifications in food practices would pro-
mote nutritional health? What are the specific nutritional needs of the
group? When such answers are obtained, one can decide if attitudes need
to be changed, if food choices need to be improved, what optional food
choices may be offered, what basic nutrition information is required,
and how their nutritional needs can be met by changes in eating habits.
Change in attitudes is essential to motivate change in habits.
A specific formula for motivating change of any habit does not exist.
However, appealing to the interests of a group at a particular time can
go a long way to convincing them of their need for modification of eat-
ing habits. For example, in dealing with adolescents, it would be use-
ful to appeal to their interest in body image (e.g., ideal weight, clear
skin, and shiny, healthy hair) by relating it to their daily dietary

intake. Hopefully, then the facts about physiological functions of

particular nutrients would be more meaningful to the individual, and
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1ttitudes regarding nutrition information might be improved, which
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could ultimately result in altered eating pattern

Curriculum design is a process which should include conceptualiz-
ing, designing, pilot-testing, revising, implementina and evaluating
(Maretzki, 1979). This process should include the input of parents,
teachers, administrators, and food service personnel, and provide for
continuing staff development in order to result in an innovative
nutrition education approach. Maretzki (1979) concludes that the
challenge is in combining discrete elements (teachers, food-service
personnel, students, parents, materials and curricula) into a system
which links learner, content and pedagogy to the elusive question of
why and where nutrition education connects with the real lives of

children.

Placement of Nutrition Education in Secondary Schools

ollowing the recommendation of the White House Conference on Food,

-

Nutrition and Health in 1970, that a comprehensive program of nutrition
education be included as an integral part of the curriculum of elemen-
tary and secondary schools, there was increased interest in determining
what, if any, nutrition education was taking place in the secondary
schools at the time. A second area of concern was where nutrition was
being incorporated. Also, if particular programs were in progress how
successful were they in reaching all young people. School systems
became interested in learning the most efficient and effective methods

of introducing nutrition information to children and adolescents on a

consistent basis.
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A number of studies which were reported on in the 1970's began to
answer some of these questions. Johnson and Butler (1975) undertook a
study to assess the current status of nutrition education in public
schools of each of the 50 states and the District of Columbia. They
found that ten states had legislated policy concerning nutrition in
the public schools. Other states were currently involved in federally-
funded projects ranging from development of comprehensive nutrition
programs, to formulating policy to guide the direction of nutrition
education within their state.

According to the survey, nutrition education was being carried
out through a wide range of disciplines. Thirty-one states were report-
ed to have someone who had a major responsibility for nutrition educa-
tion within the state. Persons in charge of nutrition education in
responding states included 16 school food service directors or consul-
tants, 14 home economists and 8 nutrition education specialists. Of
those indicating "other" persons, eight health educators, three regis-
tered dietitians, one physical education specialist and one school admin-
istrator were responsible (Johnson and Butler, 1975). There is some
question as to the competency of the responsible individuals and their
personal interest in teaching nutrition, in such a diverse group.

Because of the varied systems of nutrition education placement
within school curricula and the variety of the educational formats
utilized to present nutrition in public schools, the authors recommended
that a qualified and competent nutrition education specialist coordinate
state nutrition education programs. It was felt that states could
then develop comprehensive and sequential nutrition education programs

suited to their own needs and administrative structure. The newly

enacted Public Law 95-166 (National School Lunch Act and Child Nutrition
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Amendments) which provides funds for nutrition education in the school
requires that in order to be eligible for federal assistance, each
state must appoint a nutrition education specialist to serve as a
state coordinator for nutrition education, undertake an assessment of
nutrition education needs, and devise a state plan of action (Anonymous,
1977).

In 1975, the Utah State Board of Education conducted the Utah
Nutrition Education Study, by surveying 380 teachers from all subject
areas and at both elementary and secondary levels. Results showed
that of the teachers who taught nutrition, 49 percent included it in
health, 21 percent included it in home economics, 12 percent included
it in science, and 12 percent included it in social studies. However,
only 16 percent had ever taken a college nutrition course and 71 percent
had never had a class in nutrition or in related subjects in which
nutrition was included. Teachers recommendations for training in
nutrition education included 50 percent in favor of district workshops,
and 12 percent favoring short workshops after school or in the summer.

More recently, Levine, et al. (1979) conducted a survey in New

Jersey to assess nutrition education in the high schools. The purpose
of the study was to determine what high school departments taught
nutrition, which nutrition concepts were being taught, how much time
was allotted for nutrition education, what types of methods and
instructional materials were being used, what percentage of the total
student body was enrolled in courses where nutrition was taught, and
what background the nutrition educator had. Of those teachers who

responded, more than one-half were home economics teachers. Between

20 and 25 percent of all respondents were either health or science
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teachers (Levine, et al., 1979). Science teachers included those who
taught general science, chemistry, biology and medical careers.

School nurses were grouped with health teachers and school food service
directors were included with home economics teachers.

In estimating the time spent teaching nutrition in each of the
various courses, it was found that more teachers of home economics
spent a larger percent of their course time dealing with the subject of
nutrition. The nutrition concept that was often taught by all teachers
was "diet affects health." Generally, home economics teachers gave
the greatest responses for all of the six basic concepts listed, which
indicates that not only more time is being spent teaching nutrition,
but more concepts are being covered by home economics teachers.

In regard to methods used in teaching nutrition, the lecture and
discussion methods were used "very often" or "often" as indicated by
75 percent of all teachers. Textbooks, student dietary recall,
student projects, filmstrips and posters were methods reported as
"moderately used methods." The most frequently named texts used as
classroom resources had publication dates which were not recent. When
given a list of organizations that provide nutrition education materials,
a significantly higher percentage of home economics teachers claimed
to use materials from those organizations than either of the other
groups of teachers. The four most frequently used organizations were
the U.S. Department of Agriculture, National Dairy Council, U.S.
Department of Health, Education and Welfare, and the General Mills
Nutrition Department.

In determining the nutrition background of teachers, it was report-

ed that almost all home economics teachers have had one or more college
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level courses in nutrition, whereas less than one-half of the health
teachers and less than one-fifth of the science teachers ever had a
nutrition course in college. Other sources of nutrition knowledge

were found to be acquired through reading books and articles pertaining
to nutrition in periodicals or professional journals.

Results of the study indicated that few New Jersey secondary school
pupils are being exposed to nutrition education in any depth. A
significantly larger percent of health instructors taught courses that
included nutrition to a greater proportion of a high school's total
population than did either home economics teachers or science teachers.
Although health teachers have the opportunity to reach the entire
student body in New Jersey, they were found to spend Tittle time
teaching nutrition and theirp background in nutrition is weak. On the
other hand, home economics teachers most often had some educational
background in nutrition, made use of a variety of educational materials,
and spent a larger percent of their course time teaching nutrition;
but they reached only a small percent of the student population.

Levine, et al. (1979) suggested the possibility of coordinating the
efforts of all teachers involved in hutrition education, so that they
all play complementary roles to provide interesting and varied experi-
ences in nutrition.

Based on results of the survey, the authors identified two basic
needs which should be satisfied to further the effectiveness of nutri-
tion education. One is to provide for some type of in-service training
for teachers involved in nutrition education. A second need is for the

provision of reliable resources and a variety of innovative ideas for

presenting nutrition information.
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Marr, et al. recently completed a similar study in Pennsylvania

tion, 1980)
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(Marr, Shannon, and Spanier; personal communica

objectives of the statewide mail survey were to: 1) ascertain whether
teachers and administrators perceived a need for nutrition education

in grades seven to twelve; 2) determine which teachers were personally
interested in teaching it; and 3) find out how they thought nutrition
education could be best incorporated into those grades.

There was strong agreement among all respondents that nutrition
should be taught in grades seven to twelve. Only 22 percent of the
respondents indicated that they had taken a college nutrition course and
11 percent said that they had attended, since college, a workshop,
seminar or in-service training session which emphasized nutrition.

Those teachers who had taken college nutrition courses were concentrated
in the subject of home economics, health-physical education and life
sciences.

Both teachers and administrators preferred integration of nutrition

D

into existing courses, rather than teaching it as a separate course.
When asked to rank-order six courses where nutrition might best be
taught, most respondents ranked health and home economics as their first
or second choices, with biological sciences and physical education

most often ranked third or fourth. Teaching nutrition as a "mini-course"
at several points throughout grades seven to twelve also received
considerable support.

Forty-five percent of all the respondents indicated a willingness

to attend an in-service session on how to use a nutrition education

curriculum. Those subject matter areas having the highest percentage




of teachers interested in such workshops, and most interested in teach-
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ing nutrition were home economics, health-physical education and the
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The recommendations of Marr, et al. (Unpublished) were similar to

those of Levine, et al. (1979). If nutrition education programs are to

w

be incorporated into established junior and senior high school courses,
then it is important that the nutrition information be complementary
to assure students a sound and complete nutrition training. The
authors suggest that if the fundamental approach to diet and nutrition
is based on its relation to health and is considered to be essential
knowledge for all students, then it would be advisable to place these
health-related concepts in the health curriculum, since the highest
proportion of students are reached in health courses. Then other
science-oriented and food-consumer-oriented nutrition concepts could
be built into the biology and home economics curricula, respectively.
In addition, other separate units or "minicourses" could be developed
that apply nutrition principles in specific situations, such as sports,
pregnancy, or weight reduction, to complement the comprehensive program
and offer a higher level of nutrition knowledge to those interested.
The importance of developing nutritional concepts concurrently
with the child's growing understanding of the biologic and social
sciences is seen as the most logical method of providing the broad
understanding of nutrition needed by today's consumer. The American
Dietetic Association recommends that a systemized approach include the
integration of nutritional concepts into appropriate subject matter
areas, and/or as a separate series of instructional units, depending

on the educational curriculum and needs of the students (ADA Position

Paper, 1978).




Identifying the optimal placement of nutrition in secondary
schools has been considered by many (Schubert, 1970; Sinacore and
Harrison, 1971; Johnson and Butler, 1975; and Levine, et al., 1979).
Schubert (1970) sees the well-structured curriculum in health ¢ education
as a necessary and educationally acceptable part of the total school
academic program, and further states that nutrition education would be
best placed in the health curriculum. His observations that home
economics teachers have been responsible for most nutrition teaching
for many years, but only reach a small percentage of female students,
is supported by the study by Levine, et al. (1979) in New Jersey.
Similarly, the small percentage of students that receive bits of
nutrition information from biology and physical education teachers does
not indicate that a majority of adolescents are consistently receiving
the nutrition education that is needed by that population.

Some states have mandated that health education be established
within the high school curriculum, e.g., Utah, New York, New Jersey,
California. Sinacore and Harrison (1971) cite this trend as a convinc-
ing argument for making health education the focal channel for nutrition
education. An alternative to the nutrition education problem as
suggested by Levine (1979), would be to mandate nutrition as a part of
the health curriculum. This has been accomplished in several states
already, e.g., California and New York.

The incorporation of nutrition into other disciplines of learning
requires that a variety of people other than nutritionists, dietitians
and home economists will be involved in disseminating nutrition informa-

tion. The lack of success in classroom nutrition instruction has been

attributed to poorly trained teachers, lack of appropriate instructional
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mutually supportive learning environments (Hicks, 1977; and Maretzki,

are adequately trained in
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1979). As mentioned earlier, few teacher
nutrition. Other barriers to implementing the integrated approach
include the already heavy demands on the time and energy of school
teachers, and teachers' lack of self-confidence and enthusiasm for
nutrition education (Sinacore and Harrison, 1971; and Maretzki, 1979).
These problems point out the necessity for current, concise, and
complete training of those individuals who are responsible for teaching
nutrition in secondary schools. Initially, the creation of an awareness
of the importance of nutritional health education and improved school
lunch programs in school communities is essential to awaken the interest
of individuals who will be involved in nutrition education (Schubert,
1970). Development of appropriate methods and materials by educators
familiar with the educational process, the science of nutrition, and
curriculum development is the next step in planning a comprehensive
nutrition education program (ADA Position Paper, 1978). Providing in-
service training in updated instructional methods and techniques in
nutritional health, and the use of new materials and aids, to appropri-
+

ate teaching personnel must follow if the prodram is to be a success.

Without the direction of a carefully designed curriculum, individual
teachers and food service workers are Tikely to be working in a nutri-
tion education vacuum (Maretzki, 1979).

Thus, placement of nutrition in the secondary school curriculum is

not a simple matter. It involves the cooperation of a wide variety of

people including state and local officials, school administrators,




hers of diverse disciplines, nutrition educators, and the students
themselves. Finding the most appropriate location for, and the most
cfficient method of attaining a comprehensive nutrition program will

vary according to local conditions. The necessity for well-coordinated
planning, cooperation, and communication between people with different
interests, and the provision for proper training of all persons involved,

is evident if the nutrition education needs of young people are to

be successfully met.

Nutrient Density Nutrition Education

5

Nutrient needs for humans have been outlined for about 30 nutrients

in the Recommended Dietary Allowance (RDA) tables (Food and Nutrition

ard, 1980). The 1980 revised RDAs include a table of "Estimated Safe
and Adequate Daily Dietary Intakes of Additional Selected Vitamins and
Minerals" besides those included in the traditional RDA publication
These recommendations are given for various sex and age groups, in terms
of average daily needs. However, foods are the vehicles for nutrients
and people consume foods rather than pure nutrients. What and how much
food people eat depends on personal preferences, availability, and

income, and to some extent their awareness of a food's nutritional

value. Many people are unaware of the nutritional quality of their

diets. A simple but meaningful food evaluation system is necessary
so that individuals can translate their nutrient needs into terms of
food intake so that nutritionally adequate diets can be selected.

called

Hansen (1973) developed a nutrient density concept called an
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of Nutritional Quality (INQ). The nutrient density of a food, or food

combination in a meal or diet, is defined as the ratio of the nutrient
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composition of the food, food combination or diet, to the calorie

contribution of the food, food combination or diet (UWyse, et al., 1976).

uantity of a specific foed,

The INQ compares the nutritive content of a q

—

food combination or diet, with its energy content in terms of the human

requirement for various nutrients and energy. he following equation

used to calculate the INQ values.

-
w

INQ =

Amount of a nutrﬁggj_1q_a 1000 kcal food
R

-
= po
Human requirement of that nutrient p 00

rtion
kcal

0
The equation is applied to point out the extent to which human nutrient
needs are met in proportion to the energy requirement obtained from a
food.

The standard usually used to calculate the INQ is the RDAs of
the Food and Nutrition Board. However, any nutrition standard can be
applied, such as U.S. RDAs for nutritional labeling; internationa
standards, such as those recommended by the Food and Agricultural
Organization (FAO); or arbitrarily defined standards where current
standards do not exist, as for fat, cholesterol and carbohydrate.

The basic need of an individual is for the provision of energy
(Hansen, 1973). For proper maintenance of body weight, the intake of
energy in the form of calories must be within a rather narrow range.
Other nutrient requirements must be contained within this framework of
energy need, if a diet is to be considered well-balanced or nutritional
ly adequate (Sorenson, et al., 1976; and Wyse, et al., 1976). Because
of the variations in individual energy needs, it would be impractical

to calculate the INQs for foods for specific individuals. Therefore

caloric values which are thought to be most representative are utilized

as the energy standard for the INQ system.




At Utah State University a computer program has been developed
ates the INQs by application of the previously described
equation and prints the INQ information in tabular and graphic format
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The current data base for food composition is from the
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1972 revised Agriculture Handbook No. 8. In graphic form, the INQ
profile yields both qualitative and quantitative information. Index
of Nutritional Quality information can be given for a food in terms
of any nutrients for which the nutritional composition of a food is
known, and may include vitamins, minerals, trace elements, fatty acids,
amino acids, and fiber. The extent of the INQ evaluation thus is
lTimited by thenutrient composition data which is available to be

1

computerized. Frequently, 8 to 10 key nutrients are included in ti
‘J 1
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computer printout as a general guide to the nutritional quality of a
food or diet.

The computer printout (Appendix D) includes: the identification
and amount of the food item being evaluated, a listing of the nutrients
about which INQ information has been calculated, the amount of each
nutrient contained in the food, a numerical INQ value and the percent
of the total standard (% STD) for each nutrient supplied in the food,
and a bar graph in which the length of the bars reflects the percent
of the standard of the nutrients provided in the food. A vertical
broken Tine is printed from the end of the energy line (or bar) to
allow for a quick visual evaluation of the nutritional content of the
food as compared to the energy (kilocalories) contained in it.

The quantitative evaluation of a food or diet can be determined by

the INQ value assigned to the various nutrients. An INQ value greater

than 1.0 for a nutrient indicates that an amount of a particular food
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atisfy the total energy requirement would also provide a
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sufficient amount of the nutrient. Conversely, INQ values less than

(D

.0 would identify nutrients in a food where an excess of calories
must be consumed to reach the required amounts of those nutrients
(Wyse, et al., 1976; and Sorenson, et al., 1976).

The nutrient lines or the bars of the graphic printout which are
proportional to the INQ values, can also be used to evaluate the
nutrient quality of a food. When a nutrient line meets or exceeds
the energy line (INQ > 1.0), the nutrient is provided in sufficient
amounts to meet the standard and the food is considered a good or
adequate source of that nutrient (Wittwer, et al., 1977). When compared
to the calories provided by that food, there is an equal or greater
percentage of the nutrient need being met by consuming that food. If
a specific nutrient 1ine is shorter than the energy line (or does not
meet the broken Tine (INQ < 1.0), it indicates that for the amount of
calories in that food, the specified nutrient is present in lesser
percentage amounts. Thus, the food is not considered an adequate or
good source of that nutrient.

The INQ concept is useful for assessing the nutritional quality of
individual foods, food combinations, or total diets. A composite
profile of a meal, or snack, or a daily average of a diet can be
calculated by adding the nutrient values of each of the separate foods
in the meal or snack and printing the result in the standard profile
form (Wyse, et al., 1976; Sorenson, et al., 1976). Because of this
capability of the system, its practical application is Timitless.

Sorenson, et al. (1976) described the application of the INQ

approach to nutritionally analyze cycle menus in institutions and its
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use to aid in planning clinical menus to fit a patient's special
dietary needs. Similarly, Wyse, et al. (1976) showed how diets of
various population groups can be nutritionally evaluated to identify
their nutritional needs. The use of INQ in the food industry to plan
and design new foods, evaluate current food fortification practices,

and in the regulation of food advertising and food labeling, has been
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suggested (Wyse, et al., 1976). Other uses of the nutrient density

concept have been to apply it to analyses of fad reducing diets,

groups of foods, snack foods, vending machine items, vegetarian diets,
and national nutrition trends (Sorenson and Hansen, 1975; Wyse, et al.,
1976; Wittwer, et al., 1977; and Hansen and Wyse, 1979).

A nutrient density approach has been recommended as an effective
method of teaching nutrition (Sorenson and Hansen, 1975; and Hicks,
1977). Brown (1979) recently reported on the development and evaluation
of a nutrient density-nutrition education program for elementary schools.
Nutrient density materials were used to teach food identification, nutri-
tion labeling and food groups, which resulted in significant learning
in these areas by the children (Brown, et al., 1979).

The program developed by Brown was designed to be integrated into
existing curricula, where resident classroom teachers taught the
nutrition information. It was found that with proper training and well-
designed teaching materials, elementary school teachers with only a
limited nutrition background could effectively use the nutrient density
approach to teaching nutrition (Brown, et al., 1979). Generally,
students, teachers, and parents responded favorably to the program.

The Index of Nutritional Quality has proved to be capable of

quantitatively describing the nutritional properties of foods and




determining the relative adequacy of a food as a source of one or more
utrients. Using this technique, assessments can be made by both

essionals and consumers concerning the nutritional value of
individual foods, food combinations or food groups to the diet. It
also addresses the current health concern regarding the importance of
proper calorie control as it relates to body weight, whi
adequate nutrient intake. The applications of the INQ system are

diverse and numerous, making it an important educational device at

all Tevels of the population.




METHODOLOGY

Restatement of Objectives

The purpose of the study was to develop, implement, and evaluate
a nutrition component for incorporation into secondary school health
education curriculums. High school health teachers were provided
with appropriate training materials and presented the nutrition
information in a two-week block of the health education course. Pre-

and post-tests and Food Fregquency Indicators were utilized to measure

2

change in nutrition knowledge and attitudes toward nutrition, of high

«

rch Approach

Resea

search approach was to measure the effectiveness of an

D

The r

(

original nutrition education unit developed for.secondary schools. An

O

evaluation research method, as described by Talmage, et al. (1978)

was applied. The evaluation research approach is a dynamic model
where the evaluation process takes place within the confines of a
classroom setting, where many variables are uncontrollable. Modifica-
tion of the program may take place during the ongoing evaluation process
as needed. A formative evaluation model was thus utilized in the pilot
test to develop the final nutrition education packet that was actually

field tested. However, a summative evaluation model provided the

conceptual framework for the overall research study.
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Appropriate instructional materials were developed, based on
behavioral objectives, derived from several basic nutrition concepts.
Training materials pertaining to the nutrition unit were developed, and
a workshop was conducted to introduce and describe the utilization of
the nutrition education packet to the health teachers participating in
the study. A pilot test of the materials was conducted in a Weber
County High School, followed by evaluation and revision of the program
prior to field testing it. The nutrition unit was field tested in the
classrooms of two Cache County high schools. In each school, two groups
(class sections) were exposed to the nutrition unit and a third group
served as controls and did not receive nutrition information during
the two-week test period. Pre- and pos%wtests and Food Frequency

Indicators were administered to measure change in nutrition knowledge

of the students and their attitudes toward nutrition.

Pilot Study and Revisions

During the course of the study, a variety of instructional materi-
als were developed for the nutrition education component. These are
described later in the chapter in detail, and include: written back-
ground information on three topics, lesson plans for each of ten
proposed class sessions, a set of 16 food profile cards, slide reproduc-
tions of the profile cards, overhead transparencies, and several copies
of a Nutrient Density Food Profiles Masterbook.

Three major nutrition topics were chosen to be discussed in the

nutrition unit based on fundamental concepts developed by the panel on




nutrition education of the 1969 White House Conference (1970),
perceptions of student weaknesses in nutrition knowledge, perceived

interests of high school students, and the intention to introduce the

INQ concept at a secondary school level. The three topics are:
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1) nutrient needs and RDAs; 2) qualitative evaluation of foods using
the INQ concept; and 3) energy balance and weight control.

The information in the sequential lesson plans was developed so
that basic nutrition facts introduced in the beginning units were built
on and expanded in later ones. For example, students should be know-
ledgeable of certain key nutrients, their basic physiological functions,
recommended dietary needs, and common food sources before the INQ
concept could be introduced. Index of Nutritional Quality principles
could then be applied to nutritional evaluation of specific foods,
snacks or meals, so that students could become aware of the importance
of the proper selection of a diet. Since the INQ concept is based o
energy needs, it could be further applied to the weight control portion
of the nutrition unit.

Elements to be included in the three topic areas were derived
from a number of resources, including basic nutrition texts, health
education textbooks, available INQ information from journal articles,
and current consumer information materials. Background written
information and lesson plans were composed in a first draft form and
reviewed by a nutritionist, a secondary education specialist, and a
health education expert. They critically studied the first copy in
terms of content, format, vocabulary, and grammar, and made suggestions

for change. The written information was then revised according to the

recommendations.




=
(@)]

An example of the lesson plan format is included in the Appendix.

ntent of the lessons regarding each of the three

A brief summary of the c

(@]

nutrition topics provides an introduction to the lesson plan. This is

1lowed by a 1ist of the instructional materials and equipment needed
to present the lessons. Behavioral objectives to be accomplished during
the presentation of the information are itemized next. An outline form
of the lesson content which can be used by the teacher as a guide
during classroom delivery, completes the lesson plan format.

Other instructional devices were devised to complement the lesson
plans and reading information. Food profile cards were developed from
prototypes used in other nutrition education programs. Overhead
transparencies were planned to include pertinent information and prepar-
ed by the Graphics Department at Utah State University. Printing and
photography services were also utilized to develop the food profile
cards, overhead transparencies, slides, and a food profiles masterbook.
Consultation with professionals in these departments, and persons
involved in the development of the nutrient density concept provided
critical assistance in the evolution of the final instructional devices.

In early October, 1979, the nutrition education package, which was
designed to cover ten class sessions, was pilot tested in Roy High
School in Roy, Utah. The unit was incorporated into the health
education course currently in progress which consisted of a total of
18 weeks (one semester). The nutrition information was presented to
the students by two health teachers and a student teacher. They agreed

to implement the program and evaluate its usefulness and effectiveness

and offer suggestions for change. The principle teacher cooperating in

the pilot study was an experienced teacher who had been teaching health




a footbail coach at the school and held a Master's degree in Health
and Physical Education. The second health education teacher was

experiencing her
team taught with the principle teacher. She held a Bachelor of Science

degree in Health and Physical Education. The third individual involved

(D

in teaching the nutrition unit was a student from Weber State College
who was completing her student teaching requirement at the time.

The author of the study observed the classroom presentation of
the nutrition education unit for two or more class periods on a daily
basis during the pilot test. She served as a consultant to the
teachers, as needed, clarified any unclear information or instructions,
and evaluated the ease of utilization and effectiveness of the test
materials. A three hour workshop had been conducted to introduce
the nutrition component to the participating teachers prior to the
pilot test.

Although class periods were usually timed to last 50 minutes,
other school and classroom activities shortened the actual teaching
time to 40-50 minutes per class session. Announcements from the
principal's office, roll call, fire drills, school assemblies, student
homeroom announcements, and students obtaining signatures for absences
or tardiness are examples of the typical time-consuming activities
during a class period. A significant amount of time was also spent
in disciplining students on some days.

Disinterested or unattentive students made up a notable portion

of a particular class at any one time. Students were observed sleeping,

reading newspapers or books, completing assignments for another class,




talking, writing letters, and passing notes on a consistent basis.
Thus, frequent classroom disruptions due to students or outside factors

were found to be rather typical of the pilot test school.

The actual time required to complete the unit was 11 days for all
three teachers. Each kept their own pace and style in teaching for the

most part and there were minor differences in how much material was
covered in a class period. The lesson plans provided gave suggested
amounts of information for individual class sessions but the teachers
were to move ahead at a rate that was comfortable for them and met the
capabilities of the students.

The participating teachers found the nutrition packet generally
complete, and relatively easy to work with. However, they suggested
changes on a daily basis, and at the conclusion of the pilot test
each gave a summary evaluation of the nutrition education component.

Some of the suggestions for change were in regard to deleting
information to shorten the length of time spent on the unit. In
several instances more detail was recommended to explain a concept.
S1ight variations in student activities or the use of instructional
materials were recommended occasionally. For example, originally,
8-1/2 x 11 inch food profile cards were used to demonstrate the IN
concept. However, the written information on the cards was not
visible from the back of a standard sized classroom. It was suggested
that slides or overhead transparencies be utilized when introducing

4L

the food profile cards and the information they contain, for better

classroom visibility. Slides were developed for that purpose during

the later field test. Another suggested change was to give a homework

assignment earlier in the unit so that information from it could be




used later in the unit for the benefit of the student. A number of

1inor numerical and typographical errors were also noted in the written
lesson plans and instructional materials, during th lot test

Modifications in vocabulary level and content were also made as a

Appropriate corrections and revisions were
materials after the pilot test period. In their revised form, the
materials were reviewed by two health education teachers and a
nutritionist at Utah State University and found to be acceptable.
Final copies of the materials were then reproduced for use in the

field
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Description of the Subjects

The subjects included in the study were students enrolled in three
sections of the health education course offered in two schools in
Cache County, Utah. The students in the first three class periods of
the day where health education was taught were chosen as the study
participants. The first period class was identified as the experimental
1 group, the second period class was the experimental 2 group, and the
third pe class was designated as the control group in both schoo

The two experimental groups in each school were exposed to the
nutrition education unit over an approximate two-week period. The
control group in each school did not receive any nutrition education in

ducation
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health class during the test period. Another unit of health
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was presented to the control groups at that time.

and control groups were pre- and post-tested with the same instruments,

and were assigned to complete the pre- and post-food frequency forms.
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Logan High School and Sky View High School were the two schools

“ted to be included in the research study. The average number of

vas 29 for each class period. At Logan High School, the average size

(@)

1t the beginning of the term was also 29 students. During the course
the research study period, a number of students dropped the class,
ransferred to other class sections or did not take the pre- or post-

est due to absence from school on days they were administered.

The actual number of students who completed both pre- and post-
""" sts during the study period was 137. Of these, 64 were from Logan

{igh School, with 23 in the experimental 1 group, 19 in experimental

> group, and 22 in the control group. Seventy-three students participat-

»d from Sky View High School, with 28 from the experimental 1 group,

2 from the experimental 2 group, and 23 in the control group.

—
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The study subjects in both schools were from grades 10, 11, and
jowever, in Sky View High School, most of the students were in grade
:en. In Logan Hiah School, a majority of students were in the
-enth grade. Table 1 provides information regarding the number,
jrade level, sex, and mean aptitude of each of the treatment
jroups included in the study.

Because of the various grade and age Tevels of the students in the
:xperimental and control groups, another parameter was sought to perhaps
iccount for any differences between groups. It was decided to obtain a
nean aptitude score for each group. However, due to privacy policies

it both schools, it was not possible to obtain an individual aptitude

score for each student. Instead, a list of appropriate scores was made

wvailable so that a mean score for each group could be derived.
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xperimental 1 23 12 11 7 10 6 54+

Experimental 2 19 3 6 / 7 5 57T

Control 22 o 15 £ 16 B 59
Total 64 32 32 15 33 16
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xperimental

Experimental 2 22 8 7 19 1 2 661 T
Control 23 g 14 2 2 0 68
Total 73 32 41 54 17 2
GRAND TOTAL 137 64 73 69 50 18

+ Henmon-Nelson Test of Mental Ability
4 Comprhensive Test of Basic Skills (CTBS)

At Sky View High School, the aptitude scores provided were taken
from the Comprehensive Test of Basic Skills (CTBS) which is administered
to students in the ninth grade. The scores provided were in percentile
form based on national averages. Experimental group 1 had an average
aptitude percentile of 68; experimental group 2 had an average of 66;
and the control group had an average score of 68.

The aptitude scores obtained from Logan High School were taken from

results of the Henmon-Nelson Test of Mental Ability. The test is also

administered to students in the ninth grade. The scores were given in




the form of percentiles based on national averages. Experimental group
1 had a mean percentile score of 54, group 2 had an average score of 57

and the control group had a mean score of 59.

Description of Instrumentation
Three instruments were developed and utilized to collect data for

th t, a Food
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research study. These were the pre- and pos
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Frequency Indicator, and a Health Education Resources Inventory. The
pre- and post-test was used to measure change in cognitive nutrition
knowledge of students during the test period. Several attitudinal

questions were also included in the pre- and post-test. The Food

(D

Frequency Indicator was used to give an indication of the typical foods
included in the diets of the subjects and give an indication of some
of their eating patterns. The health education inventory form was
utilized to learn of the nutrition education background of health
education teachers in the state of Utah, the resources used to obtain
nutrition information, time spent teaching nutrition, and the teaching ‘

methods used to teach health education in high school classrooms. ‘

Pre- and Post-test

The pre- and post-test was based on the nutrition content in the ’

o+

nutrition unit. The same test was given to the subjects both before and

after the field test. The test consisted of 5 attitudinal questions,

19 multiple-choice questions and 6 true-false statements (Appendix A).
Four of the attitudinal questions included the use of a semantic

differential technique as described by Carruth (1979), for evaluating

attitude changes, the semantic differential was designed to measure

individuals' reactions to semantic objects utilizing ratings of bipolar
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idjectives called scales (Carruth and Musgrave, 1979). Four or five
bipolar adjective scales such as good-bad, valuable-worthless, up-to-

printed be

ow a single word or phrase
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which identified a single construct. The four constructs included

in the test were: nutrition, nutrients, weight control, and the
Basic Four Food Groups. The students were told to mark an X or v

in one of the seven blank spaces between the two words on each scale.

The distance of the marked space from either end of the scale would

ct

indicate how strongly the student felt about the idea or words above
the scales.
For purposes of computer analysis each of the blank spaces were

assigned a numerical value ranging from one to seven. One referred

ost positive word of the semantic pair (e.g., good, healthy,
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interesting, valuable), and seven referred to the more negative response

(bad, unhealthy, dull, worthless). Thus a mean value could also be

jo)]

derived in reference to each of the word constructs or categories based

on the selections on each of the bipolar scales below it.

i
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he fifth attitudinal question asked the students to choose five

of twelve given nutrition topics which they would 1ike to learn about.
Traditional nutrition items (Basic Four, nutrients and their functions,
atc.) were included as well as current nutrition topics of consumer
interest (diet and athletics, food additives, vegetarian diets, etc.).
Of the 19 multiple-choice questions, five dealt with nutrient
iensity. Three of those questions (20, 21, and 22) included the
nutrient profile of a food (in bar graph form) and the subjects were

asked to indicate which nutrients were found in Tow or high amounts

compared to the energy content of the food, by looking at the nutrient

orofile. These questions were of particular interest to the researcher




ince nutrient density is a relatively new concept and its effectiveness

Vi

a nutrition education tool has not been well established in a variety
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of situations.
The first draft of the pre- and post-test was reviewed by several

nutritionists for content and understandability. Suggestions for change

(o

stions, rewording

D

were made which included the deletion of several qu
of others and the addition of new questions. The test questions were
revised as recommended before being administered as the pre- and post-

test for data collection in the research study.

Food Frequency Indicator

An attempt was made to learn more about the dietary habits of the
teenage subjects through the use of a Food Frequency Indicator. Stu-
dents were asked to mark the number of times per day or week that they
consumed individually listed food items. One-hundred and ten separate
food items were categorized into nine groups and listed on the two-page
form (Appendix B). Brief directions for completing the form were
written at the top of the first page. In addition, 17 questions were
included at the end of the form. The questions dealt with which meals
are consumed on a regular basis, where they are eaten, number of snacks
eaten daily, and vitamin and mineral supplement usage, etc. Thus, the
food frequency form was devised to give an indication of the types of
foods consumed by high school students as well as their typical eating
patterns.

Samples of a variety of food frequency forms were referred to dur-

ng the initial development of the food frequency form. A number of

nutritionists, food scientists, and dietitians evaluated it for the




intended purpose and gave suggestions for simplifying and improving

ment.
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Appropriate changes were made to modify the form after their asses

An early version of the form was intended to have the subjects
indicate amounts of the various foods eaten in a day or week. However,
it was found in a preliminary test of the revised form that high school
girls at a summer camp found the form too tedious to complete, or they
could not estimate amounts of food consumed. It was at that time that
a decision was made to ask only for an indication of the frequency during
a day or week that specified foods were consu