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Abstract:
The purpose of this study was twofold. The first was to determine if preschool children could become
knowledgeable about nutritious foods. The second was, if preschoolers were knowledgeable, would
they consume more nutritious foods than children who were not knowledgeable. A nutrition education
program was developed using a systems approach to educational design. Children were to achieve a
mastery level of the material presented. Pre and post testing of the control and treatment groups
included a direct measure of eating behavior, a behavioral eating test, and a self-report measure, a food
preference test. The results of this study showed that children can be knowledgeable about nutritious
food to the extent that they can repeat the information presented. However, this repetition of
information did not imply understanding of the material. There was no significant change in the eating
behavior of the treatment group when compared to the control group. It was concluded that this
nutrition education did not change eating behaviors of preschool children. From a behavioral systems
analysis of the nutrition education system, it appeared that a method other than nutrition education is
needed to change eating behavior of preschoolers. 
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ABSTRACT

The purpose of this study was twofold. The first was- 
to determine if preschool children could become knowledge­
able about nutritious foods. The second was, if preschool­
ers were knowledgeable, would they consume more nutritious 
foods than children who were not knowledgeable. A nutri­
tion education program was developed using a systems 
approach to educational design. Children were to achieve 
a mastery level of the material presented. Pre and post 
testing of the control and treatment groups included a 
direct measure of eating behavior," a behavioral eating test, 
and a self-report measure, a food preference test. The 
results of this study showed that children can be know­
ledgeable about nutritious food to the extent that they 
can repeat the information presented. However, this 
repetition of information did not imply understanding 
of the material. There was no significant change in the 
eating behavior of the treatment group when compared to 
the control group. It was concluded that this nutrition 
education did not change eating behaviors of preschool 
children. From a behavioral systems analysis of the nutri­
tion education system, it appeared that a method other than 
nutrition education is needed to change eating behavior 
of preschoolers.
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CHAPTER I 

INTRODUCTION

In recent years, research into factors which influence 
children's eating behavior has increased. This research has 
focused on factors which influence food preferences such as 
peers, social context of food presentation, television 
advertising, and nutrition education.

Birch (1980a) studied peers' influence on preschoolers' 
vegetable preferences. Seating at lunchtime was assigned 
so that a child who disliked a particular vegetable was 
seated with four children who liked that vegetable. After 
four days there was a significant shift from choosing their 
originally preferred vegetable to their nonpreferred 
vegetable. The change in preference was retained when a 
follow up test was given one to eight weeks later. Children 
3 years old had preferences that were more malleable than 
children 4 years old.

There has been relatively little systematic study of 
the effects of environmental setting or presentation context 
on the formation of food preferences. Birch, Zimmerman, and 
Hind (1980) studied the effects of four different social- 
affective contexts on children's food preferences. The four

(a) as.a reward contingent upon goodcontexts were:
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behavior; (b) noncontingently, paired with friendly adult 
attention; (c) in a nonsocial context (snack placed in 
child's cubby); (d) at snack time. They found that the
social-affective context clearly influenced the formation 
of food preference. Food presented as a reward enhanced the 
child's preference for that food. This effect was still 
present 6 weeks after the conclusion of the reward presenta­
tions. Preferences were also enhanced when presented non­
contingently during a social ,interaction with an adult. The 
effect was not as great as the reward situation, but pro­
duced a similar effect. The enhanced preferences were noted 
for sweet and nonsweet foods. The authors were concerned 
since sweet foods are frequently.used for rewards and 
special occasions, thereby increasing the children's 
preference for these foods.

Preference for sweetness was evident in babies several 
days old '(Desor, Mailer, & Turner, 1.972) . . These data have 
led many child development experts to believe that the 
preference for sweetness is innate (Worthington—Roberts, 
1981). Birch (1979a, 1979b) has observed a developmental 
shift in food preference structure between the ages of 3 and 
4. The salient dimension which determined food preferences 
was familiarity for 3 year olds, and sweetness for the 
4 year olds.

Preschoolers watch, on the average, 26 hours of 
television a week (National Science Foundation, 1977).
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In typical children1s.programming, 68 percent of the 
commercials are for food products: 25 percent for cereals
(presweetened cereals outnumber the unsweetened ones more 
than three to one), 25 percent for candy and other sweets,
10 percent for fast food establishments, 4.8 percent for 
snacks and packaged foods, and 3.2 percent for fruit, 
breads, and dairy products (Barcus & Wolkin, 1977). . Barcus 
and Wolkin concluded that the nutritional message in these 
commercials, if any, was "vitamin fortified". Advertise­
ments for nutritious foods such as dairy products or fruits 
and vegetables were felt to be of inferior quality, as , 
compared to traditional advertising aimed at children 
(Lemnitzer, Jeffrey, Hess, & Stroud, Note I).

Levin, Petros, and Petrella (1982) found that pre^ 
schoolers were able to correctly identify television 
segments as either program or commercial, and .that this 
ability improved with age. Their study did not ask children 
to explain the purpose of a commercial. The authors felt 
that such studies as their own are limited by preschoolers' 
verbal ability. Lambo (1981) studied children's ability to 
evaluate the cariogenic'potential of sugared products 
advertised on television. The youngest children tested ■ 
were first graders, who. had the greatest difficulty in 
determining the carlogenicity of food products, especially
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the presweetened cereals. Older children did better, but 
were unable to describe the role of sugar in caries forma­
tion.

Dental caries are the most common dental health and 
health problem.found in children (Miller & Rosenstein, 
1982). Caries have a 57 percent prevalence in children 
ages 36 to 39 months and an average of 3.7 and 5.1 cari­
ous teeth for children 5 and 6 years old respectively.
Decay is caused by acid products from bacteria in plaque ■ 
when refined sugars, especially sucrose, act as substrates.

Controlled studies on institutionalized children and 
adults in Vipeholm, Sweden have provided evidence that 
carbohydrate is a key factor in the development of dental 
caries (Newbrunf 1979) . It was found that caries increased 
significantly when sucrose was eaten between meals as 
opposed to at meal times. The food consistency was as 
important as frequency since sticky or adhesive "forms can 
maintain a high sugar level in the mouth.

Carbohydrate consumption in the United States has 
changed significantly in the past 100 years. Sugars 
contributed about one-third of the total carbohydrate 
consumption during the early part of this century. Sugars 
and starches became about equal by the late 1950's. 
Presently approximately 54 percent of the carbohydrate 
consumption is from sugars (Worthington-Robertsf 1981).
The introduction of corn sweeteners has significantly
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contributed to this increase. Of the sucrose and corn 
sweeteners consumed, 72 percent is from prepared or 
processed foods (National Academy of Sciences, 1975).

Presweetened cereals frequently eaten as snack foods 
automatically classifies them as potential dental hazards 
(Shelton & Ferretti, 1982). Studies are inconclusive as 
to the relationship between the cereals and cariogenic 

activity. This may be due to increased salivation 
during mealtime removing the dissolved sugar or the possi­
bility that milk consumed with cereals is capable of. 
nullifying any cariogenic potential due to the buffering 
capacity of milk proteins.

In view of the quantity of sucrose found in the 
American food supply, television advertisements for food 
aimed at children, and the impact of television on develop­
ing children's eating habits, it appears that early child­
hood is the time to intiate nutrition education. Children 
between the ages of'3 and 4 have food preferences that 
have been shown to be changed by such factors as peer 
influence and the social context of food presentation. 
Therefore they appear to be a good population to educate 
nutritionally. This education should focus on the selection 
of foods and snacks with a low sucrose content for the 
prevention of dental caries. The knowledge enabling healthy 
food selections should be gained by a majority of children 
at a high accuracy level in order for a nutrition education
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program to be considered effective. Furthermore, to-be of 
health value, nutrition education should ultimately change 
food choices and food preferences.

Purpose .
The purpose of this study was to investigate the effect 

of a nutrition education program on preschoolers' food 
choices and preferences. The first question to be answered 
was: can preschoolers (3 to 5 year olds) become knowedge-
able at a '90 percent level about nutritious foods? In a 
pilot study conducted by the investigator this appeared 
feasible. The second question to be answered was: if
children were knowledgeable about nutritious foods, would 
they consume more nutritious foods than children who were 
not knowledgeable?
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CHAPTER 2

REVIEW OF LITERATURE

The American Dietetic Association position paper on 
nutrition education (1978) states that nutrition education 
should bring about an understanding of foods and practices 
which promote good health. The American Dietetic Associa- 
tion recommends that since food preferences are formed early 
in life, nutrition education should start as early as 
possible, should be part of the curriculum for preschoolers, 
and continue throughout one's entire life.

In the past, preschoolers' food preferences were 
assessed indirectly. Byran and Lowenberg (1958) reported on 
how fathers' preferences influenced preschool children's 
food preferences. To determine that relationship, the 
researchers asked the mothers to report their child's food 
preferences since reports by children of this age were 
considered unreliable. The mothers' report was then compar­
ed to the fathers' preferences. The only food group that 
had a significant correlation was - the■vegetable group. -The 
researchers felt that the fathers' preferences were not 
responsible for their child's preferences. The authors 
concluded that the father's main influence was due to the 
limitation of variety offered by the mother planning the
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menus around the father's preferences. Burt and Heftzler 
(1978) used a family questionnaire to determine the parents' 
influence on kindergarten children's food preferences.
They found that the mother and father equally influence 
children's food preferences. Eppright, Fox, Fryer, Lamkin, 
and Vivian (1969) also used a family survey to assess food 
likes and dislikes. Parents reported that their children 
had already developed food dislikes by the age of three and 
that most of these were of vegetables. Again parents were 
reporting for their children. This indirect approach was 
used because it was felt that young children were an 
unreliable source of information regarding their own food 
preferences.

Birch.(1979a) reported on a successful method of 
directly assessing children's food preferences. In a study 
of 37 preschoolers, Birch asked each child to taste a series 
of fruits. Then the child was asked to point to the one 
he/she liked- the best. The procedure was repeated three 
times, with intervals ranging from 4 to 51 days. The 
4 year olds' preferences were- slightly more stable than the 
3 year olds. The author concluded that preschool children 
can provide reliable information about their food pref­
erences and that future studies on food preferences should 
use a direct assessment technique.

Food preferences should successfully predict consump­

tion of those foods if they were made available. Birch
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(1979b) assessed the validity of preference data as a pre­
dictor of consumption patterns. Seventeen preschoolers aged 
3 to 4 years old individually ranked eight different 
sandwiches. The ranks were then compared to the quantity 
of sandwiches eaten at snack time over a four day period.
The child's preference predicted the relative consumption 
of food ini this study. The correlation between these two 
measures was higher than the relationship reported in . 
studies using adult subjects. The results indicated that 
directly obtained preference information can be a very 
effective tool to predict a child's consumption pattern.

Parents are considered the primary socializers of their 
children. Parental food preferences may limit the available 
food in the home. A study by Birch (1980b) investigated 
the relationship of children's food preferences with those 
of their parents. Previous studies were contradictory 
which Birch felt was due to methodological problems' of 
data collection, namely indirect assessment of the child's 
preferences. The 128 preschoolers in this study included 
2 to 5 year olds and their parents. Preference data were 
collected for mother—child and father—child pairs. There 
was a high, percentage of positive correlations for both 
mother-child and father-child pairs. However, the number 

of statistically significant correlations were few. It was 
thought that there may be a subcultural group preference 
which might explain the consistent low positive
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correlations. ■ The author suggested that preference studies 
focus on individual foods instead of food groups.

Lamb (1969) found that exposure to a wide variety of 
foods in early life greatly increases food acceptance. A 
study of preschoolers' vegetable preferences (Phillips & 
Kolasai 1980) found preschoolers preferred the vegetables 
served most frequently at home and at the day care center.
In this study, 36 children rated 12 vegetables' using the 
facial hedonic scale. When the ratings given by the child 
were compared to the ratings the mothers reported for their 
child, only four vegetables, had significant correlations. . 
The authors concluded that mothers may not be relaiable 
sources for reporting preschoolers' food preferences when 
children attend day care centers that serve lunch.

Birch (1979a) studied the effect of. exposure or 
familiarity on increasing food preferences'. An unfamiliar 
food was presented at lunch for seven consecutive days.
The day following the last exposure, preference testing• 
was initiated and was completed within two days. Familiar­
ity increased for the foods studied, but the slight increase 
in preference was not statistically significant.

Goldbprg, Gorn, ,and Gibson (1978) assessed food pref-

erences of kindergarteners. Their self-report instrument 
utilized pictures of food from which children rated the • 
foods using the facial hedonic scale. The children in 
this study were able to accurately report whether"a food
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made them healthy or not, but this did not appear to 
influence the child's stated food preference.

Nutrition curricula for preschoolers are becoming more 
available. Nutrition education has been an integral part 
of the Head Start program since its inception in 1965 
(U.S. H.E.W., 1977). However, there has not been a nation­
wide curriculum developed for use in the Head Start program. 
Nutrition education takes place in the Head Start classroom 
by indirect methods. For example, nutritious lunches and. 
snacks .expose the children to a wide variety of food and- the 
children are encouraged to taste everything.

The White House Conference on Food, Nutrition, and 
Health developed seven key concepts on which to base nutri­
tion education. They are:

(a) nutrition: its effect on energy, growth, and health;
(b) nutrients: their relationship to health;
(c) food.handling: its effect on health and food

quality;
■ (d) the life cycle: its effect on nutritional needs;
(e) social/psychological needs: the influence on food

choice; -
(f) food technology: its impact on the food supply;
(g) nutrition and society: an interdependence (National 

Dairy Council, 1979).
The Society for Nutrition Education (1982) has combined 
these concepts with the "Nutrition Concepts for a 
Comprehensive Curriculum" from a Pennsylvania State 
University study on curriculum into q single conceptual 
framework. This framework includes: nutrition, food and
its handling, nutrients and dietary components, nutrition
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and physical activity, food selection, and national and 
international food policy. These concepts are meant to be 
used as a starting point for writing objectives in the 
curriculum development process.

The National Dairy Council's curriculum for preschool­
ers, "Food...Early Choices" is based upon the White House 
concepts. It comes with 22 learning activities, a puppet 
named Chef ComboNation, food picture cards, and a series 
of letters to the parents about child nutrition. Each 
learning activity states the objective of the lesson, gives 
a script for use with the puppet, and suggests additional 
activities for the teacher to carry out. The puppet is 
well received by preschoolers which makes this curriculum 
exciting for the children.

Nutrition in a Changing World; ' K  Curriculum for 
Preschool (Marbach, Plass, & O'Connell, 1979) was developed 
at Pennyslvania State University. Each lesson has an—  -
objective, rationale and pre and post tests. The lessons 
are designed around the basic four food groups with the 
intent of making children informed consumers. A recent 
study by Shannon, Bell, Marbach, O'Connell, Graves, and 
Nicely (1981) found Nutrition in a Changing World effective 
for grades kindergarten through six. This conclusion was 
based on the results of pre and post testing of the 
children's nutritional knowledge.
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Randell and Olson of Cornell University have developed 

the Early Childhood Nutrition Program (1979) for use with 
children aged 3 to 5. This curriculum package includes:
(a) parent handouts which gives parents nutrition informa­
tion and activities to do with their preschooler, (b) ah
educator's nutrition handbook7 and (c) food and nutrition 
activities for the teacher to carry out in the classroom. 
Each of the four units of the food and nutrition activities 
includes: a key concept, precipitating event, and learning 
center activities in the areas of: art, music, language,
and dramatic play. Three of the four units focus on 
critical issues in early nutrition education: "Food for a 
Healthy You", "Sweets Can Turn You Sour", and "TV Tells It 
Like It Isn't". The fourth unit is "Delicious Discoveries". 
The end of each unit has an evaluation section but the 
evaluations are not always measurable behaviors.

Contento ' (1981) intensively interviewed children who 
were at different cognitive stages of development to. 
investigate how they thought about food. Preschoolers, 
who were at Piaget's preoperational stage, considered 
all edible items as food and were unable to distinguish 
between the categories of foods and snacks. They believed 
that vitamins were pills that made people strong or healthy 
and that food goes, into .the stomach and stays there un­

changed. The author concluded that curricula should 
emphasize appropriate food choices both as foods and snacks.
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Nutrition curricula could be more efficiently and 

effectively designed if a system were utilized. Johnson 
and Morasky (1980) advocate instructional design for all 
subjects and all grade levels based on the following 
sequential steps: (a) definition of task to be learned,
(b) analysis of task, (c) development of criteria measures,
(d) writing instructional objectives, (e) lesson design, and 
(f) implementation and revision. The results of outcome 
research indicate that this method has not been utilized 
by nutrition educators.

The methods used to measure the effectiveness of 
nutrition education programs have primarily been plate 
waste studies and written tests of nutrition knowledge.
A plate waste study measures the amount of food not eaten 
from lunch with a before and after design. It has been 
thought that the more nutrition knowledge a child has, 
the more food he/she should eat, resulting in less food 
waste since he/she knows that the foods served for lunch 
are good for him/her.

A study by Blakeway and Knickrehm (1978) used food 
service personnel in conjunction with the nutrition coor­
dinator to give 10 short talks and 5 tasting parties to 
first through third graders. It was concluded that there 
was a successful decrease in plate waste but this did not 
result in sufficient consumption. The waste reduction was 
greater for the first and second grades than for the third
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grade. Harrill, Smith, and Gangever (1972) were able to 
increase the consumption of vegetables by preschoolers 
following a nutrition education program. The post-education 
plate waste data was collected the same day as the lesson 
was given on that vegetable. The authors concluded that 
vegetables remained the least liked food on the lunch menu.

It has been suggested that the method of cooking 
vegetables influenced vegetable acceptance. However,
Ireton and Guthrie (1972) found that the use of positive 
reinforcement for eating vegetables was more effective 
than altering the method of preparation in reducing plate 
waste; In contrast, Shovic and Jennings (1979) did not 
find a significant decrease in vegetable plate waste by 
fourth graders following a five week nutrition education 
program. In this study, a nutrition knowledge posttest 
did show a significant increase over the pretest. The 
authors cited shortness of the lessons, peer influences, 
institutional cooking techniques and portion size as 
possible reasons for the results. Age of the children in 
this study may have also played a role; it may be easier to 
change eating habits of younger children.

The plate waste studies and written tests have measured 
successes in nutrition education programs. But knowledge 
about nutrition does not imply that changes will be made 
in eating habits. School lunch plate waste studies can only 
measure eating habits when the choices have been made for
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the participants. The American food supply provides a 
wide variety of high sucrose containing foods as well as 
nutritious foods' as possible food selections. Nutrition 
education studies have not used a behavioral measure that 
allows the participants to select the foods to be.eaten.

The behavioral eating test, developed at the University 
of Montana (Jeffrey, Lemnitzer, Hickey, Hess, McLellarn, & 
Stroud, 1980), measures children's actual eating behavior. 
Children are allowed to eat as much of the foods presented 
as desired within an 8 minute period. Equal numbers of 
high sucrose foods and low sucrose foods are presented. 
Children's responses on self-report measures of food 
preferences were found to be highly disparate from actual 
behavioral measures (Jeffrey,'McLellarn, Fox, Lemnitzer,. & 
Hickey, Note 2). It was suggested that two methods of 
assessment be used to measure children's eating behavior, 
such as the behavioral eating test, and the second method 
a self-report measure, such as the food preference test.
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CHAPTER 3 

RESEARCH DESIGN ■

The design was a quas!-experimental design using 
measures of direct behavior and self-reported food pref­
erences. A pretest and posttest was used for control and 
treatment groups. The statistical model was an analysis of 
two independent samples which compares■differences in 
scores.

Subjects

Subjects were 33 preschoolers between the ages of 
3 and 6 years old and were enrolled in the University of 
Montana Home Economics' Preschool and the Associated 
Students of the University of Montana Day Care. The 
assignment to the treatment and control group was by school 
at random'. Written permission was obtained from the Human 
Subjects Research■Committee at Montana State University 
and from the parents of each child participating in the 
study. Parents were informed of the nature of the study 
in the parent permission letter (see Appendix B) and 
informed of the results as soon as they became available 
in a group parent meeting. Each child was allowed to 
terminate participation at any time during the study.



18
Three children did not complete the study due to absences 
during the posttesting.

Procedure

Each child was given the behavioral eating test and 
food preference test before and after treatment or control 
period. Children were tested at least one hour after 
their last meal and at the same time of day to control 
for hunger. A familiarization day preceded the initial 
testing to acquaint the child with the testing procedure 
and the investigator.

F amiliarization
The investigator took small groups of three to five 

children at a time to the test area. The children were 
told about what would happen when they came individually 
the next time.. To illustrate the procedure, a tray of food 
was placed before the group of children and'they were given 
the same instructions that accompanied the behavioral 
eating test and the food preference test. The children 
were returned to their classroom and told that they would 
be able to return again and have a chance to sample some 
foods. This procedure was repeated until all the children 
had participated once..
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Behavioral Eating .'Test

The behavioral eating test which was developed by 
Jeffrey, Lemnitzer, Hickey, Hess, and Stroud (1980) and 
refined by Bridgwater (Note 3) was used as a dependent 
variable. It has a test-retest reliability coefficient 
of .72. This test consists of serving six foods to each 
. subject individually and allowing an eight minute period to 
sample the foods as desired. The foods were weighed on a 
gram scale before and after the subject had tasted the 
foods. The foods were served in clear plastic cups and 
randomly arranged on a serving tray. The foods presented 
were equally divided into high sucrose and low sucrose 
containing foods. The foods selected were suitable for a 
child's snack and were somewhat similar in color, texture, 
and density.. The foods were apple, saltine crackers, 
peanuts, sugar cookie, frosted donut, and Frosted Flakes.

Each child was escorted to the testing area by the .
investigator and instructed as follows:

I am trying to find out what kids think of different 
foods. 'In front of you are six small cups of foods.
In a minute I am going to ask you to taste.the 
different foods. Can you tell me the name of each 
food on this tray?

The child was encouraged to name the foods in any order
he/she chose. If any food was unfamiliar to the child,
the investigator named it for him/her.

That's good, you knew a lot of .the foods on the tray.
Now I have to go into the other room for a few minutes. 
While I'm gone you can eat as much of anything you
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wish. There is a glass of water if you get thirsty.
Do you have any questions? (Answer any questions.)
Go ahead. You can eat as much as you like.

The investigator leaves for an eight minute period timed
by a stop watch. At the conclusion of that period, the
investigator returns and says:

Well, it looks like you've tasted a few of these 
foods.

Food Preference Test
The food preference test, which was developed by 

Birch (197 9a),- was the second dependent variable. It has 
a food preference order test-retest correlation of .58 and 
preference order-consumption correlation of -.80. The v.
latter correlation is negative since the most preferred 
food is scored as "I" and compared to the quantity of food 
eaten. This test consists of a self-report measure in which 
a child's food preferences are rank ordered in a free choice 
situation. Each child was given a tray with six clear 
plastic cups of foods. The foods were divided into high 
sucrose and low sucrose containing foods. The child was 
told to taste, the contents of each of the cups. Then the 
child was asked which one he/she liked the very best. The 
selection was removed from the tray and the process was 
repeated until all six cups had been removed from the tray 
and rank ordered in this fashion. The process was repeated 
with another set of foods. The foods from the behavioral 
eating test were ranked before that tray was removed for
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weighing.' The other sets of foods were: set (a) : cola,
Hershey Chocolate Bar, M & M's,, milk, Cheerios, and orange; 
and set (b): Lifesavers, Trix, chocolate cupcake, carrot,
yogurt, and Rice Krispies. The investigator scores the 
child's first choice as "I" and each choice thereafter in 
ascending order. This was repeated with the second set 
of choices.

Treatment

Johnson and Morasky (1980) delineated a comprehensive 
plan for developing curricula to ensure that students are 
capable of meeting the desired goals upon completion of 
the curricula. The Johnson and Morasky systems approach 
was used in the development of the lessons for this experi­
ment. First the task was defined and analyzed. The task 
was identifying the sugar content of 18 food pictures as 
either "too much" or "good for you". It was.- assumed that 
the child had an understanding of the concept of""too much" 
The task was broken down into smaller tasks: (a) identify­
ing the food with too much sugar from a pair of foods, (b) 
identifying the food that is good for you from a pair of 
foods, and (c) identifying foods that are good for you 
from a set of six foods.

The next step was the development of criterion . 
measures. A criterion measure indicates whether or not 
the child has succeeded in the instructional goal. In
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the lessons for example this was asking the child "which of 
these two foods has too much sugar?" The third step was 
the preparation of objectives. A behavioral objective 
must be: measurable ’, stated in terms of student behavior,
and include the conditions. In this case, the objective was 
for each child to correctly name and identify the snack 
pictures that were low in sugar when shown a group of six 
snack picture cards.

The next step was the preparation of the instructional 
sequences. Only those activities that related directly to 
the final task were included. The task analysis was used 
to help identify the activities needed. For example, field 
trips and tasting parties were not directly related to the 
task of identification and not included in the lessons. 
Finally the lessons were implemented in a pilot study at 
the Montana State University Child Development Center and 
evaluated using the criterion measures. Revisions were made 
as needed. The criterion measures were met and the only 
changes made were in the cereals used. Wheaties and 
Golden Grahams were replaced with Rice Krispies and Frosted 
Flakes. The Wheaties box did not picture the cereal which 
caused some confusion and Golden Grahams was not a familiar 
cereal to the children.

In the current study,”one class received the two week 
unit of nutrition education taught by their, teacher . Csee 
Appendix A). - The teacher was trained by the investigator in
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the use of the curriculum. The children were individually 
tested on criterion measures following lessons three and 
five by the investigator. Ninety percent of the children 
must score at least eight out of nine correct before 
preceding to the behavioral posttesting. The teacher was 
observed to assure that the lessons were conducted as ■ 
planned.

Parents were sent handout materials on child nutrition 
from the Cornell University curriculum (see Appendix B). 
These handouts were sent home with the child on the days of 
lessons one, three, and four. The handouts were intended 
to give parents some background information on how 
children's eating habit's develop and to promote interaction 
between parents and children (Randell & Olson, 1979).

Analysis of Data

The results of the behavioral eating test were analyzed 
using the Mann-Whitney test from the SPSS.computer package 
(Hull & Nie, 1979). The Mann-Whitney test is for two. 
independent samples when the samples are of unequal size or 
when the distribution of the measured variable is unknown. 
The observations from the two samples were ranked from the 
least to the highest and totaled for the two groups. The 
expected sum of the ranks is similar if there is no 
difference between the groups.; The variable analyzed was
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the difference in grams of each food served for the 
behavioral eating test from the pre and post tests.

The food preference test data was also analyzed using 
the Mann-Whitney test. Each food had a possible rank of 
I to 6. The difference between the ranks from the pre 
and post tests were analyzed. There is no difference 
between the groups if the treatment has no effect.
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CHAPTER 4 

■RESULTS

Nutrition Knowledge

Following the nutrition lessons, 13 of the 15 children 
(86 percent) in the treatment group identified 16 out 18 
foods (88 percent) correctly for its sugar content. The 
two children who did not attain the 88 percent level-were 
3 year olds. This experiment did not consider age as a 
factor, but perhaps the lessons and final task were too 
difficult for these two 3 year olds.

Of the 18 foods tested, the two most frequently missed 
foods were Rice Krispies and Frosted Flakes. The four 
cereals were presented pictorially by their box fronts.
Rice Krispies and Frosted Flakes both have blue boxes and 
may have caused some of the children to incorrectly identify 
the cereals. Of the other two cereals, Cheerios and Trix,- 
Cheerios is currently advertised on television as being 
low in sugar and there was little confusion regarding its 
name or sugar, content.

In this investigation 86 percent of the treatment 
group were able to be educated to meet the criterion at an 
88 percent level. This finding was consistent with the
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pilot study conducted by the investigator. This finding 
is similar to the findings in a study by Shortridge (1976) 
who also used a mastery model of education. In that study, 
Shortridege developed a curricula for the California Dairy 
Council for grades K-6. It focused on the learner meeting 
nutritional objectives. This resulted in 80 percent of 
the children mastering the objectives at the A or B level. 
Shortridge attributed the success of the curricula to three 
principles: (a) give the learner facts and information,
(b) provide the learner chances to practice the new skills, 
and (c). give the learner immediate feedback. The principles 
used by Shortridge are the same as those contained within' 
the subsystem of educational sequences of the systems 
approach to educational design advocated by Johnson and 
Morasky (1980) and utilized for the development of the..-, 
curriculum for this study.

Other studies have shown increases in Children's 
nutritional knowledge following nutrition education units. 
Feshbach, Jordan, Dillman, and Choate (1-978) used robot­
like figures to teach children ages 4 to 10 about the 
nutrient and energy values of foods. The 4 year olds were

able to comprehend this complex relationship but were less 
accurate in reproducing the information than the older 
children in this study. Feshbach et al. concluded that 
children as young as 4 years old who were taught to use this 
todI could evaluate the nutritional values of foods
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advertised on television. This seems to be a very broad 
generalization. Contento (1980) found that children ages 
4 to 6 thought of vitamins as being pills and not something 
found within foods. Therefore it seems unlikely that 4 
year olds can truly comprehend the relationship of nutrients 
and energy values. Also the study by Feshbach et al. did 
not follow any system of educational design but instead 
created a tool to teach a specific skill.

Food Choices

Behavioral Eating Test
The behavioral eating test was administered to children 

in the treatment group, before and after the nutrition 
lessons and twice to':the control group. The means and 
standard deviations for the six foods (apples, peanuts, 
•crackers, cookies, donuts, and Frosted Flakes) are presented 
in Table I. Children in both groups.ate on the average 
more: donuts, apples, and peanuts; and fewer: crackers,
Frosted Flakes, and cookies. Of.the sweet foods, only 
donuts were consumed in large quantities. It was antici­
pated that all sweet foods would be consumed in large 
quantities since young children tend to prefer sweet foods. 
The cereal, Frosted Flakes, for this experiment was served 
without milk to facilitate measurement and avoid confusing 
the children since milk.is a nutritious food. If the 
Frosted Flakes.had been served with.milk it might have been
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Table I. Meansz standard deviations, and changes of the 
behavioral eating test.

Food Control
X
gr ams

Groupa 
S. D .

Treatment
X
grams.

Group3
S. D .

Apple
Pretest 10.35 15.17 9.80 11.37
Posttest 12.65 14.36 12.47 15.99
Change 1.7 2.71

Peanuts
Pretest 12.09 13.10 5.04 ■ 7.00
Posttest 6.5 0 5.48 7.70 5.23
Change -4.67* 2.45*

Crackers
Pretest 1.86 2.12 2.58 2.35
Posttest 1.43 1.51 2.31 2.68
Change , -57 -.25

Cookie '

Pretest 4.64 5.86 8.51 11.44
Posttest 5.19 5.17 5.37 6.53
Change ..75 -2.42

Donut
Pretest 14.17 9.91 13.49 10.08
Posttest 17.87 10.38 17.43 12.50
Change 2.61 3.71

Frosted Flakes
Pretest 2.02 • 2.91 1.97 3.12
Posttest 3.32 4.31 2.45 ■ 3.28
.Change. 1.75. . ' ...4.7.

a n-=" 15 for. both groups 
* significant at p" < ...0.5
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more popular. A shortbread-type cookie'was chosen for its 
uniform color and was not as popular as perhaps a chocolate 
chip cookie might- have been.

The standard deviations for the behavioral eating test 
tended to be larger than the means (see Table I). Since 
a standard deviation is a measurement of dispersion about 
the mean, the quantity of each food eaten varied widely 
from child to child. With such large standard deviations 
it is difficult to predict how much of a food a child will 
eat since the value "0" is included in the confidence 
interval. For example the confidence interval for apples 
on the pretest for the control group would be (-5.18,
25.52).

Three foods did not have standard deviations larger 
than the means (see Table L). They were: donuts (both 
groups, both tests), crackers (treatment group, pretest), 
and peanuts (control group, pqsttest). Donuts and peanuts 
were two foods that were eaten in large quantities, while 
crackers were eaten in small amounts. Most of the data' 
for these three foods clustered tightly about the mean.. 
Children tended to be in agreement with each other about 
their likes and dislikes of these three foods.

The findings of large standard deviations is consistent 
with the findings of Bridgwater (Note 3).-« This is because 
children have varying appetites and consume differing 
amounts. . Likes and dislikes are also different from child
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to child. One should not expect a group of children to 
eat similar quantities of each food.

To study the change in foods eaten on the behavioral 
eating test, each child's pretest amount was subtracted 
from the posttest amount (posttest - pretest = change).
From the values for change, the mean changes were calculated 
and presented in Table I. The control group increased 
their consumption (positive changes) of: donuts. Frosted 
Flakes, apples, and cookies. They decreased their consump­
tion of peanuts and crackers. This group had increases for 
the three sweet foods and decreases for two of the nutri­
tious foods. The treatment group had positive changes for: 
donuts, apples, peanuts, and Frosted Flakes. Donuts, 
apples, and peanuts were noted earlier as the three most 
consumed foods in this test. Frosted Flakes increased 
but only by about half a grant on the average. The treat­
ment group had a decreased consumption of cookies and 
crackers, two of the least consumed foods.

Changes in food consumption were noted. The Mann- 
; Whitney test was used to determine statistical significance, 
which is similar to the Student's t statistic but does not 
require a normally distributed variable or a large sample 
size. Only the change in consumption of peanuts was 
significant with the probability of p < .OS. A closer look 
at the data shows that this is due to. the decreased consump­
tion by the control group, rather than an increase by the
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treatment group. It was hoped that the nutrition lessons 
would significantly increase the consumption of nutritious 
foods (apples, crackers> and peanuts) or decrease the 
consumption of the sweet foods (donuts, cookies, and 
Frosted Flakes) compared to the children in the control 
group. These results show that.there was no statistical 
difference between the two groups.

CohShmptidn--Preference Comparison
To compare the behavioral eating test to the food 

preference test, children were asked which of the foods 
from the behavioral eating test they liked the best. Their 
choice was scored as a "I". Subsequent choices were scored 
in ascending order until all six foods were ranked. Table 
2 displays the Spearman rank-order correlations for the 
behavioral eating test compared with the food preference 
' test. The correlations between the two. tests ranged from 
a rho (r ) of -.87 to -.2 0. The correlations were negative 
indicating that the most preferred foods were given a low 
rank and compared to the number of grams of food consumed. 
For example, a child may have ranked donuts as their 
favorite food (scored as a I) and eaten 25 grams of donuts.

. Five of the six correlations were significant at 
p 4. .05. Crackers had a significance of p' < .14 and the 

. smallest correlation of r^ = -.20. Children did not rank 
crackers as well as they did the other foods. A child may 

.. have eaten a bite of cracker and ranked it as the least
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favorite (6 ) while another food which he/she did not even 
taste was ranked higher (4 or 5).

Table 2. Spearman's rho (r ) correlation coefficients for 
behavioral eating test with food preference test.

Food Correlation .(r ) Significance (p)
Frosted Flakes I CO 4.0 01
Cookie mmI <.001
Donut -.57 <- 001
Apple — .44 <.01
Peanut -.34 <.05
Cracker . — .20 : <.1.4 ...

Since the two tests were highly correlated,, the food 
preference test may be used to measure the same behavior 
as the behavioral eating test. The food preference test 
was easier to administer and allowed the investigator to 
test a wider variety of foods in less time. This result 
disagrees with the finding of Jeffrey et al. (Note 2) in 
which they found the self-report measure to differ signif­
icantly from the behavioral measure. This difference may be 
due to the tasting of the foods in the self-report measure, 
the food preference test, used in the current investigation 
instead of using pictures of food. Similar to the results 
found by Birch (197 9b), it appears that these preschool : 
children could accurately report their foqd preferences 

which were directly proportional to the amount of food
eaten.
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Food Preference' Test

The food preference test data was analyzed in a similar 
manner to the behavioral eating test. The change in rank 
of food preferred was calculated by subtracting the'pretest• 
rank from the posttest rank (posttest - pretest = change).
A food highly preferred on the posttest but liked less in 
the pretest has a negative value. The mean, ranks:"and mean 
changes are shown in Tables 3 and 4. In general these 
children rated.Zcarrot, milk, and orange as their least 
favorite foods; and M &.'M1 s., IIershey Barr and cupcake as 
their favorite foods. Of the favorite foods, all were 
chocolate and in the sweet category. All of the least 
favorite foods were in the nutritious category. The 
treatment group increased their preference for Cheeriosz 
cola, yogurt, cupcake, and carrots; and decreased their 
preference for Trix, Lifesavers, Rice Krispies, Hershey 
Bar, and milk. There was no change in preference for 
M & M's and oranges. If any child did change his/her 
ranking of these two foods, it was in effect cancelled out 
by another child changing so that there were the same number 
of children giving the same number rank on the pretest and 
posttest.

The control group increased their preference for milk, 
oranges, cola, cupcake, and Trix. They decreased their 
preference for Cheerios, Hershey Bar, M & M's, yogurt.
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Table 3. Means and mean changes in ranka of nutritious 
foods, on. the. food, pr.ef.er.en.ee test... .

Food Control Groupk Treatment Group*3

Yogurt
Pretest 3.78 3.77
Posttest 4.38 3.33
Change .42 ■ -.54 •

Rice Krispies
Pretest 3.50 4.23
Posttest 3.50 ' 4.46
Change 0.00 .  08

Cheerios
Pretest 3.81 4.26
Posttest 3.85 4.21
Change .15 • -.20

Orange
Pretest 4.88 4.00
Posttest 4.35 . 4.00
Change ■ -.71 ‘ 0.00

Milk
Pretest .4.23 4.93 .
Posttest 3.53 5.13
Change ' • -.67 .20

Carrot
Pretest 3.40 4.60
Posttest 3.50 5.20
Change ' .  08 • -.08

L

aRank of I is most preferred food.
^n = 15 for each group.
*None of the changes in rank were significant at p' . 05
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Table 4. Means and mean changes in ranka of sweet foods 
on .the. food, preference .test.. .

Food Control Groupk Treatment Groupk

M & M's '
Pretest 2.00 2.33
Posttest 3.20 2.33
Change 1.40 O'. 00*

Hershey Bar
Pretest 2.31 2.2 0
Posttest 2.93 2.30
Change

Cupcake
.50 .13

Pretest 2.93 2.50
Posttest 3.0 0 2.46
Change -.15 -.07

Trix
Pretest 3.8 8 2.43
Posttest 3.28 3.20
Change • -.86 .71

Cola.
Pretest .• 3.50 3.26 .
Posttest 2.64 3.13
Change -1.15 ' -.13

Lifesaver
Pretest 2.94 3.08
Posttest 3.08 3.33
.Change ...6.2 . ...15.

' aRank of I .is most preferred food. 
^n = 15 for each group.
*p<..05
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Lifesaversz and carrots. There was no change in their 
preference for Rice Krispies.

The treatment group increased their preference for 
three nutritious foods while the control group increased 
their preference for only two (see Tables 3 and 4). The 
Mann-Whitney test found only M & M's had a significant 
change with a probability of p < „02. Since the treatment 
group had no. net change in their ranks, this must be due to 
a change within.the control group. There was no statisti­
cally significant change in the food preference between the 
control and treatment groups, therefore the treatment had 
no effect on food choices.
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CHAPTER 5 

DISCUSSION

The findings of the current investigation disagree 
with the findings of several studies that have used a 
behavioral measure. Harrill, Smith, and Gangever (1972) 
conducted a food education program emphasizing four vege­
tables (beets, brussel sprouts, cauliflower, and squash), 
for 17 preschoolers. The lessons consisted of discussion 
periods and dramatic play. Felt boards, hand puppets, and 
hero pictures aided the discussions. Immediate reinforce­
ment was provided by serving the vegetables at the noon 
meal. At that noon meal the post-education food waste data 
were collected and compared to pre-education food waste 
data. The authors concluded their nutrition program 
increased the mean amount of vegetables consumed. The 
authors did not state how they developed the lessons to 
compare to the current investigation. One similarity 
between the two studies was the use of puppets. Since the 
plate waste study was conducted the same day as the lesson, 
the results are not surprising. It seems likely that the 
change of behavior would not be maintained.

Johnson, Smrth, Bittle, and Nuckolls (1980) developed 
a curriculum for developmentally disabled children which is
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also considered appropriate for kindergarteners. The 
lessons were organized around the basic four food groups 
with goals, objectives, and posttests. A plate waste study 
was conducted at lunch time to measure the effectiveness of 
the curriculum. The results showed a reduction of food 
wasted on the school lunch at the posttest. This curriculum 
has a behavioral organization with its goals and objectives. 
It still did not have all the elements of instructional 
sequences, namely practicing the new skills and receiving 
immediate feedback nor did it use a mastery model of educa­
tion before testing the behavioral measure.

Investigators who found similar results to the current 
study were Shovic and Jennings (1979). Using fourth 
graders, ShoVic and Jennings gave a five week unit on 
nutrition. The lessons used the basic four food groups as 
a basis with an emphasis on vegetables. The lessons were 
planned around objectives which emphasized important points 
but do not meet the three qualities' of behavioral objec­
tives. All students were given the treatment in this study.■ 
Pretests and posttests measured nutrition knowledge, food . . 
acceptance, and vegetable waste in the school lunch program. 
Children in this study scored higher on the nutrition 
knowledge test at the posttest than they did on the pretest. 
Vegetable acceptance increased significantly for cucumbers 
and cabbage, two of the vegetables that were tasted during. 
the lessons. Of these two vegetables, only cabbage
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slaw was served with lunch for the plate waste study. There 
was no significant change in vegetable plate waste in this 
study. As possible reasons for this result, the authors 
cited the shortness of the lessons, peer influences, 
institutional cooking techniques, and serving size. The 
authors did not use a systems approach for their educational 
design. The point of tasting vegetables as part of the 
lessons was to increase their acceptability, but then 
only cabbage was served for the plate waste study. Had ■ 
there been a decrease in consumption of 'the vegetables 
tasted, it would have been difficult to determine whether 
it was the lessons per se or the tasting that caused the 
change. The current study did not include tasting in the 
lesson plan to avoid the possibility of confounding and to 
adhere to the principles of instructional design..

To I in, Newell, Grieg, and Staab (19.79) compared the 
key nutrient approach to the basic four food group approach 
to nutrition education for third graders.• Their study used 
two control groups and a treatment group for each approach.
A pretest and posttest were given to all four groups and 
a plate waste study was conducted at the beginning and end 
of the experiment,. Nutrition knowledge did not increase 
for third graders instructed in the basic four food groups. 
There were significant increases for those children taught 
the five nutrients method. The authors thought that the 
five nutrients approach stimulated more interest than did.
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the basic four. Plate waste data were available for only 
a few students since lunch participation was optional. 
Therefore the study was unable to show any change in 
behavior. A systems approach was not used in developing 
the lessons for this study. It appeared to this author 
that the five nutrients approach had a slightly better 
educational design than the basic four approach. Neither 
approach involved having the children practice the new 
skills or receive any immediate feedback. Tasting foods 
was part of both approaches but did not contribute to the 
objective of the learning sequences or make any contribution 
to the reduction of plate waste. The results of this study 
were similar, to the current investigation in that children's 
knowledge increased but there was no change in eating 
behavior. ■:

Similar results to the current study were also found 
by St. Pierre and -Rezmovic (19 82). They summarized six' 
independent studies, on the effectiveness of the Nutrition 
Education and Training Program. The California study 
(Wolff ,. Note 4) found no change in nutrition knowledge 
for preschoolers and kindergarteners. The California and 
Georgia (St. Pierre & Glotzer, Note 5) studies showed 
improvements in food attitudes for first and second graders 
but not for older children. The Nebraska study (St.'Pierre/" 
Glotzer, Cook, & Straw, Note 6) found a positive change 
for reported food preferences and willingness to select
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new foods. The studies which included plate waste measures 
had varying results depending upon grade level and food, 
type. Improved eating behaviors were most evident in. the 
California and West Virgina (W.V. Dept, of Ed., Note 7) 
studies. California had a 25 percent overall reduction 
in plate waste while West Virgina reported significant 
reductions for the seven foods studied. St. Pierre and 
Rezmovic concluded from their evaluations of these studies 
that nutrition knowledge increased regardless of the • 
curricula used. The exception was the California preschooler 
ers and kindergarteners. The majority of states reviewed 
did not have changes in eating behavior as an effect of 
nutrition education.

The two studies that were able to demonstrate changes 
in eating behavior (Harrill et' a! .,, 1972, Johnson.-et al. , 
1980) used subjects similar in age to those of the present 
study, preschoolers and kindergarteners. They differ 
from the current study -in that they used only a pretest 
as a control. Although this is considered sufficient .. 
control for statistical purposes, it does not take into 
account the exposure to the foods tested. Nutrition 
educators have for many years considered familiarity a 
factor in increasing a food's acceptability. This may be 
especially true for preschoolers. The greater the exposure 
to a particular food, the more apt a child is to eat it and. 
possibly to increase the quantity eaten. .The current
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investigation utilized both a control group and a pretest- 
posttest design. This allowed for comparing the changes 
that took place by the effect of the treatment without 
the confounding by repeated exposure.

The other studies (Shovic & Jennings7 197 9 7 Tolin et 
al., 1979, and St. Pierre & Rezmovic, 1982) involved 
older children and found no change in eating behaviors.
It appears that younger children’s eating habits are easier 
to change. All of these studies limited the choice for 
the children to eating or not eating the foods served for 
lunch. Had the investigators offered the children the 
opportunity to select the foods they ate, the results 
may have been similar to the present investigation.

Nutrition educators have listed peer, influence (Shovic 
& Jennings, 1979, Yperman & Vermeersch, 1979), teacher 
preparation (Gillis & Sabry, 1980, Shannon, Marbach, Graves, 
& Sims, 1981), and parent education (Yperman & Vermeersch, 
1979, Kirks, Hendricks, & Wyse, 1982) as possible explan- . 
ations for the failure of nutrition education to change 
eating behaviors.• In addition child development theories 
of cognitive and moral development which have been over­
looked in nutrition education can help explain the current 
findings in the literature. Behavioral systems theory may 
also help to explain the outcome of the cgrreht study and 
aid in the planning of new strategies for future behavior 
changes.
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Young children (ages 2 to ,6 or 7) are at the preopera-:' 

tional stage of cognitive development according to Piaget 
(Lindgren7 1980). Children at this stage learn by experi­
ence and by exploring with their senses. It is direct 
interaction with the environment that children construct 
the reality of their world. Children in this study were 
unable to experience the pain of a cavity as a direct or 
immediate result of eating sweet foods. Since this is also 
an egocentric'stage, the child believes that his/her 
thoughts are the only thoughts possible and therefore must 
be correct. It is quite likely that many of the children 
in this, study have eaten sweet foods without getting a 
cavitiy. The preoperational child would therefore reject 
the new information in the lessons in favor of his/her old 
beliefs and past experiences.

Preoperational children are developing language skills 
and learn to repeat words and sentences. They do not 
necessarily comprehend what they are saying due to the lack 
of the basic cognitive structures required for understand— . 
ing. Children in this study were able to memorize the 
classifications of foods but did not understand the meaning 
of the classifications. It is not until the next stage 
(concrete operational) that children are able to make 
classifications-according to some property, but even then 
these mental operations cannot be applied to abstract 
qualities (Content©, 1981)  ̂ The nutrition lessons required
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the children to classify the foods according to sugar 
content, an abstract quality.

Children at this stage are unable to use causal 
reasoning and their thinking is not'reversible. Children 
cannot follow a line of reasoning back to its start. This 
also results in the inability to conserve matter (Owen, 
Blount, & Moscow, 1978). Reversibility requires children 
to deal with proportions as abstractions. For a child 
who does not yet understand conservation, he/she would 
reason that a tall narrow container contains more than a 
short broad one. Therefore to reduce the quantity of sugar 
in a container, one could simply pour it into a shallower 
dish.

Kohlberg (1975) has theorized that there are stages 
of moral growth. These stages tie in with Piaget's stages 
of cognitive development. A child's logical reasoning 
must be advanced enough to permit moral reasoning. A 
preschooler;: usually fits into Kohlberg' s punishment-and- 
obedience stage of moral development. At this stage the 
physical con sequence s of an action (for example.,, how many 
things get broken) determines the action's goodness 
regardless of the human intention. Also at this stage, 
damage incurred to property is considered worse than damage 
to a person. Intentions are abstractions and are not yet 
part of the cognitive processes. Therefore telling young 
children that eating sweet foods is bad for them and will



cause damage to their teeth may be above their level of 
moral reasoning since it involves personal damage as 
opposed to physical damage.

Other factors which would help explain the reasons 
for the failure of this nutrition education program can 
be identified by analyzing the behavioral system. Gillespie 
(1981) developed a framework for studying school nutrition 
education programs. The major subsystems in Gillespie’s 
framework were: home and family environment, community 
environment, and school environment. Formal nutrition 
education takes place within the school environment. How 
the variables within the other two environments influence 
eating behavior must be investigated since formal nutri­
tion education alone does not change behavior.

The home environment contains the child’s mother, 
father, and siblings. Individually and together these 
family members are the child’s nutrition educators from 
birth. The first years of life' are influenced by the 
parents' level of nutrition education, food attitudes, and 
preferences. For example, researchers have shown the 
mother's nutrition knowledge affects the adequacy of her 
child’s diet (Eppright et al., 1969). Yperman and 
Vermeersch (.197 9) found in their study that parental 
attitudes about food condition those of their children ■ 
which affects the child’s willingness to try new foods at
school.
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Kirks et al. (1982) found the addition of parent 

education to a nutrition program was a significant factor 
for kindergarten and first grades in improving the nutrition 
knowledge of the children. Parents who received the nutri­
tion education reported their children consumed a more 
nutritious diet with a greater variety of foods when 
compared to the control group. The current study included 
parent handouts on nutritious snacking. Since there was 
no change in the children's food choices, it appears that 
these handouts did not make, any significant change in the 
parents' level of nutrition knowledge to in turn change the 
children's, eating behavior.

Phillips, Bass, and Yetley (1978) studied the use of 
presweetened cereals and.nutrition knowledge of mothers.
They suggest that preference for presweetened cereals may 
be related to its availability in the home. Availability 
was associated with family income. „ The children in this ~ 
study were provided a chance to try a variety of shacks 
and to state which ones they liked the best. The foods that 
were indicated as their favorites were not assumed by this 
study to be the snacks that their parents purchase for 
them to eat at home. . In several instances the children 
said they liked a.snack but their mom did not buy it for 
them. •• " ' '

Gillespie defined the community environment as Urban—  ̂
ization, economic status, access to fast food restaurants.
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and television with its advertisements for food. Of these 
factorsr television advertising may have had the most 
impact on this study. Children view television alone, with 
other children, or with their parents. In a study by 
Brody, Stoneman, Lane, and Sanders. (1981), children who 
viewed food advertisements made more attempts to influence 
their parents to buy the advertised products than did a 
control group. They also found that when a parent watches 
television with the child, the parent does not. provide 
competing nutritional information to their children. It 
was noted earlier that the children in the present study 
■were familiar with the cereal Cheerios and that they knew 
that it was low in sugar, which is how it is currently 
advertised.

The school environment contains the teacher, peers, and 
the school lunch program according to Gillespie’s frame­
work . Teachers control the nutrition experiences in the 
classroom. - These experiences are in turn influenced by 
the teachers' nutrition knowledge, food attitudes, and 
preferences. Gillis and Sabry (1980) found that daycare 
teachers’ knowledge of nutrition was low while their 
opinions on the importance of nutrition was' positive. 
Obstacles which teachers reported.to prevent the use of 
food in the learning activities were:' limited' finances', 
inadequate staffing, and inadequate facilities. In a study 
by Shannon et al. (1981), K-6 teachers received one of three
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types of preparation for teaching nutrition. . They found 
that the type of teacher preparation did not effect the 
teachers' disposition regarding nutrition. It did however 
improve the teachers' nutrition knowledge. A positive 
change in teacher attitude correlated with greater student 
nutrition knowledge gains. The teacher in the current 
study appeared very enthusiastic about nutrition in general 
and about teaching the lessons. The children in this study 
did meet the educational objectives, however their behavior 
did not change.

Peer influences were discussed earlier. Birch (1980a) 
found peers to be an extremely effective method of changing 
food preferences. Studies utilizing elementary school 
students have mentioned peers as having a negative impact 
on eating behaviors. (Shovic & Jennings, 1979, ■Yperman & 
Vermeersch, 1979). Children in the present study were 
individually tested on the behavioral measures to avoid 
peer influence.

Morasky ' (1982) has developed a framework for analyzing 
behavioral systems which may help locate the problem that 
is causing nutrition education to fail at changing eating 
behaviors. The first step is the identification of the 
goals. The goals of this researcher was to improve the ■ 
eating behavior of preschool children in a classroom 
setting. Next is the identification of the receiving 
system and the behavior to be changed. Preschool children
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were the receiving system and the behavior was defined as 
increased selection and consumption of low sucrose contain­
ing snacks. Next the imputs to the system are specified.
The inputs to the nutrition education system were preschool 
children with varying degrees of knowledge about sucrose 
and varying eating habits. The desired;• ,state of the 
children at the end of the process was decreased consumption 
of sucrose confining foods or increased consumption o f ■ 
nutritious foods, and 90 percent accuracy in identifying 
sucrose containing snacks. Nutrition education achieved 
the goal of making the children knowedgeabJLe at a 9 0, percent 
accuracy level. It did not change the eating, behavior„

As part of the syterns analysis, a needs assessment 
should be conducted. Morasky defined a need's assessment 
as finding out what inputs are necessary, to achieve the 
desired behavior change. This places the focus on the ' 
receiving system, the preschool children, rather, than., 
focusing on the process of nutrition education. .What is 
needed to change the eating behaviors of preschool children 
then is not restricted to nutrition education, especially 
since nutrition education does not appear to accomplish 
the goal. Possibilities that have been cited in .the lit­
erature and discussed in this paper are; use of behavior 
modification (Ireton & Guthrie, .1972) , using nutritious • 
foods as rewards for good behavior (Birch et al. , 1980), 
positive peer role models to influence eating behavior
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(Birch, 1980a), and using nutritious foods with positive 
adult-child social interactions (Birch et'al., 1980).

Since the inputs to change eating behavior do not 
involve traditional nutrition education for preschoolers, it 
seems that the focus of nutrition education should be 
placed in another area. The inputs listed above require 
the teacher to be knowledgeable about nutritious foods. 
Therefore it appears that preschool teachers' nutrition 
knowledge may be a more important factor in changing . 
preschoolers' eating behavior than preschoolers' nutrition 
knowledge.



51

CHAPTER 6 

CONCLUSIONS

As a result of.this study it can be concluded that ■ 
preschool children ages 3 to 6 can be knowledgeable about 
nutritious foods to the extent that they can repeat the 
information given. .It is highly doubtful that these • 
children who were at Piaget's peroperational stage of 
cognitive development and Kohlberg' s punishment-and-~ 
obedience stage of moral development understood; the 
differing proportions of sucrose in foods, that eating 
sucrose containing foods causes cavities, and that eating 
food that causes cavities is bad for them. Therefore 
these children were not truly knowledgeable about 
nutritious foods.

Since preschoolers cannot understand abstract qualities 
or understand that certain foods are unhealthy for them' 
to eajf, preschool nutrition curricula should be revised. . 
Nutrition education for this age group, should utilize a 
systems approach for educational design to match desired 
goals with efficient lesson design and educate the majority 
of children. (90 percent) to the 90 percent accuracy level.
It should also be coordinated with child development 
specialists to incorporate Piaget's and Kohlberg's theories
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of child development to rewrite the educational goals so 
that they would be appropriate for this age group.

Since parents are the primary nutrition educators of 
their children, nutrition educators should place a greater 
emphasis on educating this group. The parent education 
materials used in this study did not appear to have an 
impact on either the parents or the children. The systems 
approach to educational design may be useful in developing 
an effective curriculum for parents.

The nutrition education in this experiment did not 
change the eating behavior of the treatment group as compar­
ed to the control group. A needs assessment of a behavioral 
systems analysis indicates that a different process other 
than nutrition.education of preschoolers is needed to 
change preschoolers* eating behavior. Possible processes 
for behavior change include: use of behavior modification,
use of food as a reward, use of adult, attention paired with 
food presentation, and use of peer role models to influence 
eating behavior. Since teachers would be required to carry 
out these processes, nutrition education for preschool 
teachers becomes an important factor in changing eating 
behavior of preschool children. Further research into 
other factors that affect preschoolers' eating behavior 
would be more useful than testing nutrition education's 
effect on eating behaviors since it is concluded from



this study that nutrition education does not change pre­
schoolers’ food choices and eating behaviors.
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LESSON I
Why To introduce Chef and Bert and to introduce Chef 

as a special friend who knows about healthy foods 
To introduce food picture cards and have children 
name the foods.

Tools Chef, Bert, food picture cards (nutritious only).

Euppet Story
Teacher: I.have two new friends I'd like you to meet today 

(Bring Chef out on your hand, having him look at 
all the children).

Chef: How do you do? My name is Chef Combo. 
(Have Chef shake hands with each child.)

Teacher: Chef tell' the children what,a chef is.
Chef: Chef is a fancy name for someone who cooks. I 

also know a lot about foods that are good for you 
to eat.

Teacher: Children, how can you tell that he is a chef?
Chef: I wear this tall white puffy hat so that every­

one will know I am a chef. I fix foods that 
are healthy and give you energy.

Teacher: Children, can you name a healthy food?
(Answers: carrots, vegetables, orange, fruits, 
etc.).
(If child gives an incorrect answer: ask the Chef 
"Chef, is a healthy food?" Chef: "No,. that
food has too much sugar in it.)

Chef: Have you seen my friend Bert? 
Bert are you still sleeping?

Bert: Oh Chef, let me sleep. I’m tired.
Chef: You look tired. But I feel great.' Come on 

Bert lets play.•
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Bertt
Chef?

Bert: 
Chef :

Bert;

Chef:

Bert: 

Chef:

Bert: 

Chef:

Parents:

You go without me. (Yawns and lays down.)
Bert, have you been eating your breakfast in 
the morning?
No, do I have to?
(Asking children) Do you think Bert should eat 
breakfast?
(Answer: yes. If no. Chef explains that he thinks 
Bert should eat breakfast.)
Yes everyone should eat breakfast in the morning. 
Your body needs food after you'-'wake' up in 
the morning so that you have energy to work and 
play..
What's energy? Children, do you know what energy 
is?
(Answers: makes me run, run fast, play, walk, 
grow tall, ride a bicycle, get strong muscles.)
Those were good answers. Energy is the power that 
makes your body work. Good food gives your body 
energy like the gasoline makes a car run.
Will energy make me less tired? Will I be able 
to run and play too?
Yes. Children raise your hand if this food gives 
you energy. (Use nutritious food picture cards: 
orange, apple, yogurt, Cheerios, Rice Krispies, 
milk, carrot, peanuts, cracker'sv').
(Repeat with each food picture.)-
Talking about these yummie foods makes me hungry. 
I'm going to get something to eat for breakfast..
Good bye children. I'm going with Bert to get 
■something to eat.

Send home introductory letter and parent handouts 
pages 4,5,6 ,7,8 ..
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Why

Tools

Puppet
Yuck

Chef: 
Yuck: 
Chef:

Yuck: 
Chef:

Yuck: 
Chef:

Yuck: 

Chef:

LESSON 2
To introduce sugar in foods as: a cause of
cavities.
To name and identify some foods that are high in 
sugar.
Chef, Yuck Mouth, food picture cards (nutritious 
and sweet foods).

Story
My name is Yuck Mouth. ' I love to eat. I love 
to eat food that has lots and lots of sugar in it. 
Sugar in food is what I like the best! But,
Groan! My teeth hurt a lot.
Gee you look really sad. Is something wrong?
My teeth hurt so much I'm gonna cry. (Cries)
Hey, don't cry. Can I' look in your mouth to see 
what hurts?
0 . K ..
Yuck! You should go to the dentist. You have 
a lot of cavities in your teeth. Cavities are 
holes in your teeth that make your teeth hurt.
They look like black spots.
What makes cavities?
Children, do you know what causes cavities? 
(answers: Not brushing teeth, not going to 
dentist, eating, candy, eating sweets.)
Those are good answers. Not brushing your teeth 
and eating foods with too much sugar causes 
cavities. Cavities hurt. Yuck Mouth, what foods 
do you eat?
1 like.to eat: candy, gum, cake, lollipops, 
coke, cereal with lots of sugar, twinkles, and 
other really sweet foods. I like to drink 
koolade, and coke and. 7 up and all those things. ,
Don't you ever eat good food? Children, what are 
some good foods' that Yuck Mouth should eat?
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Chef:

Yuck: 

Chef:

,(Answers: apple, orange, carrot, milk, yogurt
crackers, peanuts, Cheerios, Rice Krispies)
Good foods give you energy and help you grow.
Bad foods have too much sugar'in them. Sugar 
causes cavities in your teeth.
■('Have Chef pass out. two picture cards, to each 
child, one that has too much sugar and one healthy 
snapk. Each child will put the healthy snack 
in "Yuck1s mouth and put the bad one in the 
pretend garbage can next to Chef.)
So if I eat these healthy food', "then I won't, get 
cavities. ' . •

That's right. Come.on. I'll go to the dentist, 
with you and then we can play.
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LESSON 3
Why To name and reidentify snacks high in sugar.
Tools Chef, food, picture cards.

Puppet Story-
Teacher: Today we are going to be sugar detectives.
Chef: You should not eat foods with too much sugar in 

them. (Asking children) Should you eat foods
with too much sugar? (Answer; No)

Chef: Sugar is not good for you, it causes cavities.
Teacher: Children, why is sugar not good for you? 

(Answer: it causes cavities.)
Chef: You can tell if a food has sugar in it by reading, 

the package or asking your parents.
Let's see if you can be sugar detectives I 
(Ask children as a group, showing two food 
picture cards, one nutritious and one. high in .;
sugar.)
Which one of these has too much sugar?
Should you eat this? (No.)
(Repeat with other food picture cards.)

Chef: (Give each child a pair" of food picture cards, . 
one nutritious and one high in.sugar.)
Here are two foods. Which one ' has too much 
sugar? Which one .should you eat? Put the one you 
should eat in my pocket.
.(Repeat until each -child.- has.- had a turn.I

Parent: Send home parent handouts, pages 9, 10, 11, 12, ' . 
13.

Parent:
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LESSON 4
Why To name and identify healthy foods.
Tools Chef, Munch, food picture cards.

Puppet Story
Chef: Today I brought a new friend with me. His name 

is Munch. Munch only eats healthy food.
Munch: Healthy foods make me grow tall and gives me 

energy to play.
Chef: Children, what does healthy food do for you? 

(Answers: grow, play, run.)
Munch: Do healthy foods have too much sugar in them?
Chef: No. Children, should you eat healthy foods?
Chef: (Using food picture cards and putting Munch 

.on a stand. Chef asks children as a group.) 
Which one of these foods is healthy for Munch 
to eat?
Should you eat this food?
■ (Have each child feed Munch a healthy food.)

Munch:' (Munch grows as he eats the healthy food and say's) 
I like ' food. It makes me grow tall, strong,
healthy.
(Repeat wi.th other nutritious foods until each 

. child "has had a turn.)
Parents: Sendnhome parent handouts, pages 14, 15, 16, 17,

18.
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LESSON 5
Why To rename and reidentify healthy foods.
Tools Chef, food picture cards, lunch sack, pretend 

garbage can.

Puppet Story
Chef: I'm hungry. I need a snack. What should I eat? 

(Let children answer: carrots, vegetabels, meat,
and other nutritious foods.)

Chef: I should eat something that will make me healthy, 
grow tall and give me energy.
(Using food picture cards, show a pair of two, 
one healthy and one high in sugar.)
Which one of these will make me healthy?
(Have class.answer as a group.)
(Repeat with all pairs of cards.)

Chef: (Give each child .a pair" of cards'and a'sk: I 
Which one should you eat?
Put it in my lunch sack.

' Put the one with too much sugar in the garbage 
can.
(Repeat until each child has had a turn.)
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PARENT PERMISSION

Dear Parent,
Beginning in the early part of May, we will be con­

ducting a study on the effect of nutrition knowledge on food 
preference of preschoolers. This is an important area of 
concern among parents, educators, and health professionals. 
Children often view many commercials for junk foods and 
little, if any, commercials for nutritious snacking.

We discussed this study with you child's teacher and 
she has approved and endorsed our project. We need to 
meet three times with your child and he/she will be given 
an opportunity to taste some snack foods. Your child may 
taste any food desired. The entire procedure will take 
about 15 minutes per session and will be done at school.
This type of study has been conducted several times in the 
Missoula area with kindergarteners. It has been our 
experience that children enjoy taking part in these studies. 
All information - gathered will be held in strict confidence and released only to you.

We sincerely hope that you will grant us the permission 
to speak with your child and let her/him try some snack 
foods. You can indicate your approval by filling out the 
bottom portion of this form and returning it to school.
You and your child have the option of terminating your 
participation in this project at any time, if desired.
We will provide you with information concerning the results 
of our study as that information becomes available.

If you have any questions, feel free to call and talk 
to us at the numbers listed below. Thank you for your 
cooperation.

Sincerely,
Michelle Baker Jacquelynn 0'Palka 
Home Economics Graduate Student MSU Home Economics 
721-1286 994-3241

Effect of Nutrition Education on Food Preferences Study 
by Michelle Baker
I, ~ ' ' ' , parent/legal guardian of ____________
(child) am willing to have my child participate in this 
study. I have been informed of the purpose and nature of 
the study and understand that I may withdraw at any time. I 
have been given the opportunity to ask questions of the 
investigator. Signed:..............................

Parent/Legal Guardian, Date

/
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May 10, 1982
Dear Parent,

Early experiences with food are very important in 
forming life-long habits and attitudes that affect nutrition 
and health. You have been your child's first and most 
important teacher in this area.

For the next two weeks your child will be learning 
about nutritious snacks. A puppet named Chef ComboNation, 
who is ■the"best chef in the whole nation", will be talking 
about nutritious snacks. Nutritious snacks are low in 
sugar, high in nutrients, and unsticky. Healthy snacking 
gives children energy, helps children grow and contributes 
to good dental health.
q We encourage you to ask your child what he or she has 
learned from Chef Combo and to talk about healthy snacks 
at home. You will be receiving three sets of parent 
handouts to help you extend; your child's learning at home. 
These handouts will give you nutrition information and 
offer suggestions for activities for you to do with your
; We look forward wo participating with you in this 
important part of your.child's development and education.
child.

Michelle Baker
Home Economics Graduate Student

Sincerely,

O o
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Food I-Icbiis Start Youno

Children are not born with the natural ability to choose a  nutritious 
diet. Their food habits, like those of adults, are learned through ex­
perience.

One of the first steps parents can take In starting their children on the 
road to good food habits Is to bring only good, nutritious foods into the 
home. Children will learn to like nutritious diets if these are the foods 
they are offered.

Parents are children's first teachers. During the preschool years, 
children want to please their parents, and  so they are great imitators 
o f their parents' behavior. Setting an example of good food habits is 
another way parents can teach their children healthful eating habits.

In the preschool years, children go through several stages, and 
these often show through at mealtime. The independence or "No. I 
don't want that" stage is a common parental concern. Likewise, the 
food jag  or wanting the same foods meal after meal causes parents 
to question the nutritional value of their ch ild ’s diet.

Probably the key to avoiding future food problems is to avoid 
making a b ig  issue out of the situation and to continue offering a 
variety of foods. When dealt with in this manner, all stages eventually 
pass, without causing nutritional problems.

Did you know?
Newborn infants prefer sweet solutions to water.

The more sweets you eat the less ab le  you are to detect sweetness 
and other tastes.

opportunity, affirmative action educator and employer
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S p re a d  w i t h  m a rg a r in e
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V a ria tion ... T ry  g ra te d  cheese o n  ta c o s  shells. A v a ila b le  
in  a  b o x  in  th e  e th n ic  food section  of your grocery  s to re
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I like to...
•help you with the shopping b y  having my  
own "shopping list" cards. The. cards 
have pictures or labels of foods. In the 
store I can try to find the foods in 
the pictures.

• tell y o u  the names of foods as X help 
you put away the groceries. I can 
separate the fruit a n d  v e g e t a b le s  or 
the things for the refrigerator fro m  
those for the cabinet.

A publication of me Division of Nulrifional Sciencei, a Divialon of Ihe New York Slate College of Human Ecology and Ihe New York Stale College Ol ;"""Unive,si,y-come" i,haca' c.m.„ ,n e,û
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I like to...
• help you measure 
or stir foods while 
you cook. I like to 
see H o w r foods change w h e n  they cook.

• c o im t h o w  m a n y  people are £ o in g  t o  eat and 
to set the table. I can also tell you the 
names o£ the dishes and utensils. Later ,I 
can help you d r y  the dishes and silverware.
• make placemats b y  cutting out pictures from 
magazines pasting them on cardboard and 
covering them, with clear contact paper.

A (x ibh ca lion  Cl I he D iv is ion  o l N u lr l lio n s l S c iences. I  D iv is ion  o l the  N ew  Y ork S ta le  C o lle g e o l Hum an E co log y  end the  New Y ork S ta le  C ollege oH
A g n c u ltu re  end  L ite  S c iences. S te lu to ry  C o lleges  Ol the  S la te  U n ive rs ity . C o rn e ll U n ive rs ity . Ithaca. N ew  Y ork. C o rn e ll U n ive ra ily  I :  an equal
o pp o rtun ity , a tf irm a tiv e  a c tion  e du ca to r and  em p loye r.
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I lilce to...
. tell you it a food tastes sweet, soar or • 
salty. I cati also tell y o u  th e  shape and. 
color. I like to ^uess the n a m e  of a food 
b y touching it with m y  eyes closed. '
- malce a picture list of the fruits a n d  
vegetables. Each time I eat one I can 
put a star or smiling face nesrt to ■ -
the picture. I can h a n £  it on the r e ­
frigerator so I can see all the ziexv 
foods I eat. *

8
■cation o f the  D iv is io n  o f N u tr it io n a l S c iences, a D iv is ion  o f the  N ew  Y ork S ta te  C o lle g e  o f H um an  E co lo g y  and  the  New Y ork S ta te  C o llege o f
•lu re  and L ite  S c iences. S ta tu to ry  C o lleges o f the  State U n ive rs ity , C o rn e ll U n ive rs ity , Ithaca , N ew  Y ork . C o rn e ll U n ive rs ity  is an equal
m ity . a ff irm a tive  a c tio n  e d u ca to r and  em p loye r.
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[rating Your Way 
To Good Keaiih

Some foods are better for us than other foods. Nutrients (protein, fat. 
carbohydrates, vitamins, and minerals) and calories are the impor­
tant ingredients In foods. Nutrients are important for building and 
repairing body parts and operating our bodies. Calories provide us 
with energy. The protein, fat. and carbohydrate in food are the source 
of calories. An equal weight of fat has twice the calories of either 
protein or carbohydrate.

In the United States, two major nutritional problems are obesity and 
tooth decay. We are eating too many calories, exercising too little, 
and becoming fat. Our sugar intake averages 100 pounds per person 
each year and contributes to overweight and tooth decoy. Overeot- 
ing and eating too many sweets are habits that result in health prob­
lems. Sugar is the food for the bacteria in the mouth that causes tooth 
decay. Obesity is related to other diseases like high blood pressure, 
heart disease, and diabetes.

Variety is the key to healthful eating. Eating a variety of foods Insures 
that we get all the nutrients we need. If we choose wisely, it also helps 
decrease some health problems.

Wise choices are foods that contain many nutrients and only 
enough calories to maintain our proper weight. Limiting sugar, animal 
fats (eggs. meat, butter, and milkfat), and highly salted foods may 
decrease the risks of certain diseases. Eating more starches, espe­
cially those containing fiber or bulk, is helpful for good health. Foods 
that are high in fiber are whole grain breads and cereals, dried beans 
and peas and fruits and vegetables.

Did you know?
That starch Is not fattening, unless you put lots of fat In It or eat too 
much.
Most Americans eat much more protein than they need.
3 ounces of cooked meat (that’s a very small serving for most 
Americans) has the same number of calories as 3 slices of bread.

A p u b lic a tio n  o f the  D iv is ion  o f N u tritio na l S c iences, a D iv is ion  o f the  New Y ork S ta te  C o lle ge  o f H um an E co lopy  and  th e  New Y ork  State C o llege o f
A g ricu ltu re  and L ite  S c iences. S ta tu to ry  C o lleges  o f the  State U n ivers ity . C o rn e ll U n ive rs ity , Ithaca. New Y ork . C o rn e ll U n ive rs ity  is an equal
o pp o rtun ity , a fl irm a tiv e  a c tion  e du ca to r and  em p loye r.
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MSvêetable S t ic k s  a n d^jFsyromte
w-,'!lh#5

? i © W
$ <1 r - 3
u Wash vegetables well V,,.̂U 

_____________________________

^ peCêcS
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I like to...
-know m y  weight and 
height and to see 
them on a chart. Xt 
is hum to see Xxow 
fast I grow. I cam 
a ls o compare m KTSmC'
myself with 
friends and family.- 
I a m  shorter, 
you are taller, 
etc.

• talk about parts 
of m y  body a n d .  
w h a t  they do.
W h a t  do m y  heart 
and lungs do ?
Help m e  discover 
where the food g o e s that I eat.

V°VlX.7t

6
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I like to...
- help decide what foods we are going 
to eat for a meal, snack., party or 
picnic. What fun to go on a treasure 
hunt for lunch.

• take care of a pet
• separate foods into groups; those 
that are good for m e  and those 
that can hurt m y  body. Use act­
ual foods or cut pictures out of

opportunity, affirmative action educator and employer
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I Iite to..,
- wcvtcH. t h in g s  ^ fo w . I cclvl ^ t o w  plants and. 
ne responsible for them.

- ̂ row a plant f r o m  a  
bean (navy, tedn&y, 
lima,pinto)...
-soak, bean in water overnight ..
-plant in soil 
-water w k e n  soil is dry
-watch it g r o w  a n d  
g r o w

• g r o w  plant f r o m  a 
sweet potato...
- place potato in water 
with 3 toothpicks to 
hold it in place.

, - put it in a li£ht 
, place
- m a k e  sure it hasf water a n d  soon it 

I will get roots a n d  a 
climbing vine

A p u b lic a tio n  o l i n .  D iv is io n  o l N u lr i lio n a l S c ie nce s , a Divis ion  o l Ihe New Y ork S la te  C o llege  o f H um an E co logy and  Ih e  New Y ork  S la la  Cnllana n l
A g n c u llu re  and L ile  S c iences . S ta tu to ry  C o lle ge s  o f the  S tale U iive rs lty , C o rn e ll U n ive rs ity , Ithaca. New Y ork  C o rn e ll U n ive rs ilv  Is an anual
o p p o rtu n ity , e fi irm a h v e  a c tio n  e d u c a to r a nd  e m p loye r. y 8 qua
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Snack Smart
As children enter the preschool years, their growth rates slow and so 

do  their appetites. Young children's stomachs are relatively small for 
their body size. Since your child only eats a small amount at a  meal 
snacks are an important part of a child's food intake and so need to 
be  nutritious.

Many foods advertised as snack foods are high In sugar, salt and 
fat. They contain few nutrients and are high in calories.

Empty calorie foods like soda pop, potato chips, candy, gum. a n d ’ 
cookies will not provide vitamins, minerals, and protein your child 
needs to be healthy. Sugary foods eaten between meals are ap t to 
cause tooth decay. Using empty calorie foods for rewards and with­
holding them for punishment makes them seem more desirable to 
your children than they really are.

Smart snacking does not require buying special foods. Snacks do 
not have to be sweet or salty. They can be crispy, soft, hot, or chewy. Try 
unbuffered popcorn, bread with cheese, peanut buffer on a p p le  or 
celery. Serve fruit juice, skim milk shakes, fresh fruit or any food leftover 
from previous meals. If you are going to be away from home for a  long 
while, take some fresh or dry fruit, crackers and cheese, or carrot sticks 
for a nutritious snack.

Did you know?
In 1975. Americans spent $6.4 billion dollars on snack foods and 
$5.5 billion dollars on soft drinks.

To encourage their purchase, snack foods and highly sugared 
cereals are put at eye level and in places that are easy to see and 
reach in supermarkets.

( 5 s r
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I lilce to,..

- malce Iri4Uit salad. First I pick out 3 or 4 fruits 
at the store. Then, w h e n  w e  get h o m e  I cut 
them up and. mix. them together.

* s t̂ farms, gardens, orchards, or farmers* markets.

- b ru s h , m y  teeth at least twice each d a v  I 
like to heir '1 " '
b r u s h  anc

r m.u a.c.u.-3-c "cwice eacnaa.y. X
dp choose the color of m y  tooth- 
ia the Jbrand of toothpaste.
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I like to.,.
* try to £uess what's cooking from 
the sounds or smells. It m a y  he 
popcorn, coffee, hamhurg-ers, soup, 
jbread or chicken roasting. r

- make raw vegetable snacks Jby 
shelling peas, breaking pieces of 

— ■—  broccoli or caul Ir lower, 
peeling carrots, or 
snapping beans.

< " tnake music by hitting
Z~^ ^ wooden spoons together, 

,/jL blowing over bottles with 
\ I ^iFferent amounts of
u water in them, or
kLh-b shaking ajar full

of c o m  
kernels.

opportunrty. sMirmative action educator and employer.
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I like to...
-cut sandwiches into in te r e s t in g  
shapes w ith a cookie cu.ti.er 
or a. £lass.

* make yumsicles. First Ipour 
fruit juice into ice cube trays. 
W h e n  it is partially frozen I 
can stick a toothpick, or 
pop side stick into it.
-have you read stories to 
me. It is fun w h e n  you ;
ask m e  questions ( - * <gv0
about the story 
or w e  act it 
out.

Vi'.V P k # #  ■
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