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I. INTRODUCTION 

According to the United States Department of Agri­

culture ( USDA) the amount of vegetables consumed is declin­

ing in the United States (1). In addition, further research 

ha s shown that among preschool children, vegetables are the 

least liked food (2). Therefore, it is important to expand 

the young·-child's knowledge of vegetables during the form­

ative years. Most children like to experiment at this age, 

and the bright colors and different textures of vegetables 

should aid in their acceptance by the child. Lowenberg, on 

t he basis of extensive observations of the reaction of 

children to food, suggested that their acceptance of food 

was related to the color, flavor, texture, and temperature 

of the food as well as the size of servings and the attitude 

and atmosphere in which it was presented (3). Other vari­

ables influencing the dietary choices of a preschooler were: 

sex , ordinal position in the family, the mother's employment 

status, education, and nutrition education (4). Food 

preferences of children also appeared to be related to those 

of other family members, especially the father whose food 

likes influenced the frequency with which specific foods 

were served. If at an early age children are encouraged to 

try new foods, especially different vegetables, this be-

1 
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havior wi l l enable them to develop a wide range of veg­

et ab l e ac c eptance. 

Children could be encouraged to consume fruits and 

v egetables through participation in preschool nutrition 

_edu ca t ion programs. Food consumption affects mental de­

v e lopment, muscular mastery of the body, social and emotion­

a l d e ve l opment, and physical growth. The school where other 

b as ic learnings occur seems the logical place for nutrition 

e d ucation. The younger the child, the easier his eating 

habi ts are to improve. Classroom teachers have a strong 

infl uence on the attitudes and habits of children; there­

for e , t hey are the persons best suited to teach nutrition 

education. A preschool unit designed to help children learn 

to l ike and enjoy vegetables that could easily be taught by 

pre school teachers should be considered by all nursery 

s chools as a part of their curriculum. The effectiveness 

of such nutrition units has been shown and reported in the 

l iterature. The authors of these studies have noted the 

need for further development of teaching guides for the 

preschool child and the need for further testing to deter­

mine the most effective teaching methods available. Such 

a unit was developed by the investigator to aid in intro­

ducing a vegetable unit geared to the preschool level. A 

panel of three experts with backgrounds in the fields of 
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nutrition , curriculum development, and early childhood ed­

ucation have examined the unit for validity. 

The unit's purpose was to show how nutrition fits 

naturally into the nursery school program. Planned class­

room activities are described which should help children to 

develop improved vegetable acceptance (See appendix A). 

The unit was presented to preschoolers at Westgate Nursery 

chool in Beaumont, Texas. By presenting the unit to this 

sampl e group the investigator attempted to further validate 

the vegetable unit as beneficial in changing the children's 

eating behavior through the use of pretest/posttest data. 



II. STATEMENT OF THE PROBLEM 

The purpose of this study was to determine the valid­

ity o f a nutrition education unit emphasizing raw vegetables 

a s ac ceptable snack food choices by preschool children. A 

eapure of the effectiveness of the nutrition education unit 

was made by comparing test results of a group of children 

re c e iving the education unit with a group of children receiv­

i g no nutritional instruction. To test these assumptions, 

t h e f ollowing questions were investigated: Is there a sig­

nifi cant difference between the snack choices of preschool 

chi ldren who receive the nutrition education unit as compar­

e d t o the s nack choices of a similar group of children who 

rece ive no instruction? Is there a significant difference 

in pretest and posttest scores of the student's ability to 

r ecognize different vegetables? 

4 



III. REVIEW OF LITERATURE 

Several studies to determine food preferences of 

chi l dr en which represent their reaction to the taste, tex­

t ure, and temperature of food have all led to similar con­

clusions. Only thirty-seven percent to forty-one percent 

o f the children studied liked vegetables (5). These low 

pe rcentages indicate the need for early nutrition education. 

Se veral similar studies have been conducted to encourage 

childr en at an early age to consume vegetables through par­

ticipation in preschool nutrition education programs. 

The first study was directed by a Texas Woman's 

University graduate student, Nancy Jane Sewell, in 1975. 

The purpose of Sewell's study was to determine the effects 

o f a nutrition education unit upon the acceptance of green 

and yellow vegetables by preschool children. The experimen­

ta l gr oup consisted of nineteen children and the control 

group was composed of thirty children enrolled in nursery 

and day care centers. An education~l unit taught to the 

children of the experimental group for a period of four 

weeks focused on six vegetables. Overall vegetable 

preference scores were computed for each child and his 

parents. An analysis of covariance was used to analyze the 

difference in pretest and posttest scores for vegetable 

5 
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acc e p tance. For every vegetable, except carrots in the raw 

form , posttest scores for the experimental group were sig­

nificantly higher than the comparative scores for the control 

group . Differences between age groups were nonsignificant. 

i gn ificant relationships were found between the vegetable 

preference scores of the family members and children. A 

p os i t ive but weak relationship was found between the fre­

q e ncy with which the child was allowed to select the 

v egetables served in the home and the child's overall 

v e getable preference score (6). 

Another recent study was directed by a Washington 

State University graduate student, Susan Jeanne Schewnemann, 

i n 1975. The purpose of this study was to determine the 

a cceptance of vegetables by preschool children following 

participation in vegetable-oriented activities and to de­

termine the effect of the educational activity on the con­

sumption of vegetables in the home. A questionnaire and 

a game were used to assess the children's vegetable pref­

erence. Sixteen children served as the subjects. The re­

sults indicated that following the educational program a 

definite gain was noted in acceptance of each test veg­

etable: asparagus, brocoli, turnips, rutabaga, and spin­

ach. Turnips were found to -be the most accepted vegetable 

and asparagus the least. Statistical analysis revealed the 

vegetable exposure following an educational program and the 
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chi ldren's acceptance two months after the program were 

signi f icant for turnips, asparagus, rutabaga, and spinach, 

but no t · for broccoli. The carryover to the home after the 

e ucat ional unit was apparent as all test vegetables in­

er ased in acceptance. The response given by the mothers 

n d subj ects differed in their assessment of the subject's 

prefe rence for vegetables. For the most part the mother's 

es t i mate of her child's acceptance tended to be higher 

than t hat indicated by her child (7). 

Another similar study was conducted in 1969 by 

Al ford and Tibbets. The purpose of this study was to 

evaluate the effectiveness of a nutrition education 

program concerned with vegetables in a group feeding sit­

ua t i on. A camp for diabetic children was the setting. In 

t e first camp session, seventy-one children serving as the 

experimental group were observed for vegetable eating 

practices and given an educational program on vegetables. 

The children's vegetable consumption was recorded. During 

the second camp session, eighty-nine children serving as 

the control group were not given the educational program 

and their vegetable consumption was recorded. Vegetable 

consumption increased significantly in the experimental 

group and did not in the control group. The authors con­

cluded that for these children, education was an important 
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fact or in the vegetable consump.tion practices (8). 

These studies indicate that nursery school and~ group 

experiences offer a good environment for developing nutrition 

habits. McWilliams states that three basic attitudes under­

ly ing t he philosophy of a nursery school provide the key to 

building these habits. She states: 

1. The attitude of continuous curiosity and 
explorat·ion encourages children to learn 
by feeling and tasting a wide variety of 
foods. 

2. The attitude that a child's way of doing 
things is acceptable makes it easy for a 
child to throughly examine and then to 
enjoy his food. 

3. The attitude of expectancy in the school 
urges a child to develop confidence that 
he can do many things including eating 
his lunch and trying new foods (2). 

Often it is easier to introduce new foods in the nursery 

school setting than at the child's home because he not only 

sees adults enjoying food, but he has an example set by his 

nursery school peers. 

Studies have shown that a nutrition education program 

fits naturally into the nursery school classroom. Class­

room teachers have a strong influence on the attitudes and 

habits of children; therefore, they should be well suited to 

teach nutrition education. Greater vegetable acceptance 

should be an important goal in child feeding. A nutrition 

education unit in which the child has positive reinforcement, 
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and t he active participation of both parents should aid 

in increas ing the preschool child's food choices. 



IV. HYPOTHESES 

As a result of a review of the literature several 

hypotheses can be made. The research hypotheses of this 

s t udy we re: There will be a significant difference be­

twe en the snack choices of the experimental group of chil-

dren wh o receive the nutrition education unit as compared to 

th s nack choices of a similar group of children who re­

ce i ve no nutrition instruction, and there will be a sig­

nificant difference in the scores on a pretest/posttest in 

the student's ability to recognize different vegetables. 

The null hypotheses tested were: There will be no sig­

nificant differences between the snack choices of the ex­

perimental group of children who receive the nutrition ed­

ucation unit as compared to the snack choices of a similar 

group of children who receive no nutrition instruction, and 

there will be no significant difference in the pretest/ 

posttest scores of the student's ability to recognize dif­

f erent vegetables. The independent variable will be the 

nutrition education unit, and the dependent variables will 

be the choice of nutritious snacks versus non-nutritious 

snacks and test scores of vegetable recognition. The min­

imum acceptable level of probability for testing the null 

hypotheses in this study will be p < .05. 

10 



V. METHODS AND PROCEDURES 

Description of Education Unit 

The effects of a nutrition education unit emphasizing 

vegetables as acceptable snack food choices by preschool 

chi l dren was used. A similar unit developed by the inves­

tigato r was pilot tested in April 1978 on a sample group 

i mi lar to the one used in this study. The 1978 study 

i ndicated a significant increase in the acceptance of the 

te st vegetables after the nutrition unit was presented. 

For the current study, a six part education unit has been 

eve loped to aid in introducing a vegetable unit geared to 

the preschool level (see appendix A). A panel of three 

experts with backgrounds in the fields of nutrition, 

curriculum development, and early childhood education have 

examined the unit for validity. The unit's purpose was to 

show how nutrition education fits naturally into the· nur­

sery school program. Planned classroom activities should 

have helped children to develop improved vegetable 

a cceptance. 

These activities included the introduction of the Basic 

Four Food groups through the use of a colorful flip chart, 

the story of "The Good Health Train", and a coloring book 

published by the USDA entitled, "The Thing The Professor 

Forgot" ( see a .ppendix A). Vegetables were emphasized as a 
11 
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nutrit ious healthful part of our daily diet. Vegetable 
"' 

model pictures were introduced to help the children iden­

tify and recognize each vegetable. In addition, the senses 

of smell , feel, and taste were utilized through the use of 

b l i ndfold , a "feel bag", and tasting the four test veg­

etables . Sources of vegetables, farms, grocery stores, 

vegetable stands, etc. were emphasized through story-telling 

( "Story of Kenny Cabbage''), role playing, and an actual field 

tr ip . Other activities in which the children participated 

included making collage placemats from vegetable pictures 

cut from magazines, shopping in a pretend grocery store, 

vi ewing the film and book, "The Story of Stone Soup," and 

he lping prepare the vegetables for Stone Soup. 

The overall objectives of the teaching unit were to 

influence the children's snack eating behavior, to motivate 

a liking of new vegetables, and to teach children to recog­

nize different vegetables. Behavioral objectives were: 

The child should be able to: (1) Choose nutritious vegetable 

snacks, (2) Recognize different vegetables, (3) Readily 

taste new foods, and (4) Help in vegetable preparation. 

Description of Sample 
-

The nutrition education unit was presented to a pre-

school group of children at Westgate Nursery School, a church 

sponsored nursery school, in Beaumont, Texas. Twenty-eight 
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children ranging in age from four to five years were in­

volved i n this study. Fifteen children served as the ex­

er ·mental group and participated in the education unit. A 

compari s o n group of thirteen children served as the control 

r oup . Al l the children received a pretest and posttest to 

determi n e their snack choices before and after the education 

u it was presented to the experimental group and to determine 

the number of vegetables recognized before and after the unit. 

1 he child r e n chose four snack items from a group of eight 

s nack f o o d s. Four snack items representing undesirable foods 

inc luded a cookie, candy, chips, and a cupcake. The other 

fo u r s nacks included four raw vegetables, cucumbers, yellow 

s quas h, carrots, and cauliflower, to be served with a dip. 

Th e re a son the vegetables were served raw was to avoid 

differing appearances due to cooking variations. All foods 

were s erved on identical white plates to avoid prejudice of 

color. In addition, the children were asked to point out a 

particular vegetable from a group of ten pictures to test 

hi s recognition level before and after the education unit. 

All children were tested in alphabetical order by class to 

avoid showing favoritism. The investigator read prepared 

instructions from a sheet of paper to each student privately, 

and the children had an opportunity to ask questions. The 

students were not rewarded by praise for a correct response 

nor were they cri t icized for an incorrect answer. Reinforce-
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ment by ey e contact was avoided by the investigator as 

much a s possible. Sex and age group differences of the 

children were noted. 

Testing Method and Analysis 

The snacks were rated according to the following 

1 thod : "O" for an undesirable food, and "l" for a de-

s rable vegetable. The investigator completed the rating 

through ob servation. The score of each child was then 

t otal ed and ranged from 0-4, four being the optimum score. 

he dat a were considered to be interval. Analysis of vari­

ance was used to evaluate the data from each measure to 

determi ne t he significance of the results of the experiment 

t he dat a were normally distributed and met the assumptions 

of the analysis of variance. 

Validation of Testing Method 

A panel of two experts with backgrounds in research 

and program evaluation reviewed the testing procedures of 

thi s study to determine their validity in measuring the 

ob jectives (see appendix C). The two tests were found to 

be appropriate to the age of the children. The test char­

a cteristics of objectivity, reliability, and validity were 

evaluated. The experts concluded the tests appeared to be 

adequately objective and appeared to measure what was in-
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eluded in the teaching module. They concluded that reli-
It 

abili t y could not be evaluated. The relativity of the 

scoring system was judged to be adequate. The panel made 

sugge stions and general comments including the statements, 

"Add more finger foods, calculate reliability from pretest 

data , and good study." 



VI . RESULTS, CONCLUSIONS, AND IMPLICATIONS FOR RESEARCH 

Results and Discussion 

I n order to interpret the data collected in this study 

several factors must be ·considered. The first is the samp l e 

si ze , on ly twenty-eight children were investigate~, and the 

ta must be regarded as only an indication of a trend. In 

adi tion , many variables could not be controlled by the in­

vest igator because human subjects were involved. Other 

f ct ors such as the atmosphere of the nursery school and 

home and attitudes of the family regarding vegetable 

ac cept ance may have affected the data collected. 

Subjects Participation 

The nutrition education unit was presented to a pre­

school group of children at Westgate Nursery School in 

Beaumont, Texas. A total of twenty-eight students ranging in 

age from four to five years participated in the study. Fif­

teen children serving as the experimental group took part in 

the education unit. A comparison group of thirteen children 

served as the control group. The mean age of the experimen­

tal group of chilren was 64.7 months. The mean age of the 

control group of chilren was 53-7 months. Sex and age of 

both groups of children are listed in table 1 and table 2. 

The children came from varied economic backgrounds and from 

families with one child and families with several children. 

16 
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The students received a pretest/posttest to determine their 

snack choices before and after the education unit was pre­

sente d to the experimental group and to determine the number 

of vegetables recognized before and after the unit. 

TABLE 1 

Age and Sex of Control Group of Nursery School 
Children Receiving Nutrition Education Unit 

A E (in months) 

N = 1 3 

48 

50 

52 

57 

60 

Male 

1 

1 

2 

1 

61 2 

62 1 

63 2 

Mean age - 53.7 months 

SEX 

Female 

1 

1 

1 
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TABLE 2 

Age and Sex of Experimental Group of Nursery School 
Children Receiving Nutrition Education Unit 

. GE (in months) 

= 15 

55 

61 

62 

63 

65 

66 

67 

68 

Me an age - 64.7 months 

Male 

1 

2 

1 

2 

2 

SEX 

Statistical Analysis of Snack Choices 

Female 

1 

2 

1 

1 

2 

The two dependent variables, the choice of nutritious 

vers us non-nutritious snacks and test scores of vegetable 

recognition were analyzed separately. Analysis of variance 

was used to evaluate the data from each measure to determine 

the significance of the results of the experiement. The 

snack choices of the experimental group improved significant­

l y (p < .05) after the educational unit when compared to the 
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cont r ol group. Because of the results of this study, t he 

re searcher rejected the null hypothesis which stated .that 

·here wil l be no significant difference between the snack 

choi ce s of t he experimental group of children who receive 

t he nutr i t ion education unit as compared to the snack 

choices of a similar group of children who receive no 

n trit ion instruction. Table 3 and figure 1 present t he 

ults o f this testing procedure (see appendix D). 

TABLE 3 

Means of Snack Choices by Group and Trial 

G oup 

Contro l 

Experimental 

Pretest 

1.1533 

1.4667 

F = 4.806, p < .05, df 1/26 

Posttest 

1.4615 

2.5333 

Fi g . 1. Interaction Graph of Means of Snack Choices 

4 

2 (Experimental Group) 

(Control Group) 

01-------------~-77--=-=~--------~retest ~osttest 
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Fr equency of vegetables chosen by both groups was 

analyzed fo r significance using a chi-square statistic. 

The choice of cucumber by the control group had the great­

st increase (from one to four) on the pretest/posttest, 

wh·le carrots decreased (from seven to five). The choice 

o cauliflower by the experimental group had the greatest 

·ncr eas e (from three to six) while cucumber decreased (from 

twelve to eleven). Carrots showed no change for the ex­

pe imenta l group. The frequency chosen by both groups 

h wed no significant (p > .05) pretest/posttest increase. 

Table 4 indicates the frequency of test vegetables chosen 

by the control group and the experimental group. 

TABLE 4 

·Frequency of Vegetables Chosen by Both Groups 

Vegetables Cdnt·rol ·arouo 
Pretest Posttest 

Experimental Group 
P Pretest Posttest p 

Carrots 

Squash 

Cauliflower 

Cucumbers 

NS p > .05 

7 

5 

2 

1 

5 

6 

3 

4 

NS 

NS 

NS 

NS 

9 

4 

3 

12 

9 

6 

6 

11 

NS 

NS 

NS 

NS 

There was no significant effect of sex on snack choices 

in this experiment (see appendix E). The Spearman rank-
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orde r correlation coefficient was used to analyze the 

effect of age on snack choices of both groups of children. 

Age apparently had no significant relationship on the snack 

choice s of the children as indicated in table 5. 

TABLE 5 

Effect of Age on Snack Choices of Nursery School Children 

Variab le 1- Age 

Variable 2- Snack Choices 

oeffic ient 

.2802 

p 

.07 

N 

28 

Statistical Analysis of Vegetable Recognition 

Analysis of variance was also used to evaluate the 

data from pretest and posttest scores of vegetable recog­

nition. The recognition level of the experimental group 

improved but was not significant when compared to the con­

t rol group. Therefore, the researcher failed to reject the 

null hypothesis which stated that there will be no signif­

icant difference in the pretest/posttest scores of the 

student's ability to recognize different vegetables. Fail­

ure of the experimental group to reach a significant recog­

nition level might be attributed to the fact that several 
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students of the experimental group scored a perfect ten on 

the prete s t for vegetable recognition which le f t no room 

for improvement on the posttest. Non-randomness of the 

sampl e and the small number of children tested also may have 

at t r ibut e d to the failure to receive significant results 

fo r vege t able recognition. Table 6 and figure 2 present 

t he resul ts of this testing procedure (see appendix F ) . 

TABLE 6 

Re s ults bf Veget·able Recognition by Group and Trial 

r oup 

Cont r ol 

Experimental 

F = 3. 999, p - .0533, df 1/26 

Pretest 

7.3077 

8.3333 

Posttest 

7.5385 

9-7333 

Ftg . 2·.· · Tnt·eract·ro·n ·a-raph of Mean·s o·r Vege·table Recognition 

10 (Experimental Group) 

9 

8 (Control Group) 

7 

6L-~----------------t--------------
Pretest Posttest 
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Vegetables are not recognized by the groups before 

an a ft er t he education unit were noted by the investigator. 

hese r esults indicate the experimental group had a more 

improved vegetable recognition level on the posttest when 

com a r ed to that of the control group. Seven vegetables, 

green beans, asparagus, cauliflower, green peas, tomato, 

carrot , and corn were recognized by all children of t he 

experimental group on the posttest while only one vegetable, 

corn , was recognized by all children of the control group 

on the posttest. Only one member of the experimental group 

as unable to recognize celery, lettuce, and broccoli. Of 

the c ontrol group, nine members were unable to recognize 

celery , six failed to recognize lettuce, and three did not 

recogni ze broccoli. These results are presented in table 

7 . 

Sex apparently had an effect on the level of vegetable 

re c ognition (see appendix G). Males showed no significant 

chang e in vegetable recognition, however, females improved. 

Females tended to do better overall than males. The Spear­

man rank-order correlation coefficient was used to analyze 

the effect of age on the vegetable recognition level of both 

groups of children. Age had a significant relationship on 

the recognition level of the children as indicated by table 

8. The older the child, the higher his recognition level 

apparently become s . 



24 

TABLE 7 

Vegetables Not Recognized by Both Groups 

Vege tables Control G'roup Experimental Group 

Pretest Posttest Pretest Posttest 

Green Beans 2 2 2 0 

Ce lery 6 9 4 1 

As para gu9 10 3 6 0 

Cauliflower 6 5 6 0 

Lettuce 4 6 2 1 

B occo li 3 3 5 1 

reen Peas 3 3 1 0 

Tomat o 2 2 2 0 

Carrots 0 2 0 0 

Corn 0 0 0 0 

TABLE 8 

Effect ·or Age · on Vegetable Recognition of Nursery School Children 

Variable 1- Age 

Variable 2- Recognition Level 

Coefficient 

.4424 

p 

.01 

N 

28 

Studies such as the ones by Sewell (6), Schwenemann 

(7), and Alford ( 8 have all indicated the success of chang-
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ing children's eating habits through preschool nutrition 

educat i on. The pretest/posttest results of this pres~hool 

nutri t ion education unit emphasizing vegetables have also 

indicat ed a significant change in children's eating behavior. 

Snack choices and vegetable recognition of the experimental 

group improved after the unit. Such an improvement in veg­

etable a cceptance indicates the effectiveness of nutri t ion 

e ucat i on in the nursery school program. 

Conclusions 

The results of this study indicated that there was a 

significant (p < .05) difference between the snack choices 

of the experimental group when compared to the control group. 

The vegetable recognition level of the exper~mental group 

improved (p ·= .0533) but was not significant when compared 

to the control group. 

Findings from this study suggest the effectiveness of 

nutr i t ion education pr-ograms at the nursery school level 

t o lay a foundation for nutrition education during the 

elementary school years. The study also indicates that the 

f our and five year old child is capable of learning nutri­

t ional concepts as a result of participation in nutrition 

education experiences. Also modification of snack choices 

made by preschool children and increased vegetable recog­

nition can occur as a result of nutrition education. 
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Recommendation for Future Research 

On the basis of this study, several recommendations 

re arding future studies can be made. First, a younger 

group of children should be studied to determine the effec t 

of such a nutrition education unit on their snack choices 

~nd vegetable recognition. The educational unit should be 

f urthe r tested using a larger sample. The use of different 

te st vegetables and an increased number of vegetables and 

fi nger foods for snack choices should be attempted. In 

addition, a similar study involving another food group from 

t he Bas ic Four Food groups could be tried. A similar study 

with more home involvement might be even more effective 

especial ly if the active participation of both parents was 

included in the serving of test vegetables in the home and 

in reviewing the education material with their child. 

Another administration of the posttest should be included 

after a period of time to determine the long term effect 

of such a nutrition education unit. 



LIST OF REFERENCES 
I• 

(1) Dietary Levels of Households in the United States, 
Spring 1965, USDA: Washington, D.C.: Agriculture 
Re search Service, 1968. 

(2) McWilliams, M.: Nutrition for the growing years. New 
York: John Wiley & Sons, Inc., 1967. 

( 3 ) Lowenberg, M.E.: 
J . Am. Dietet. A. 

Food preferences of young children. 
71:20, 1977. 

(4) Ca liendo, M.A.: Nutritional status of preschool 
children. J. Am. Dietet. A. 71:20, 1977. 

(5 ) Guthrie, H.A.: Introductory nutrition. Saint Louis: 
The C. V. Mosley Co., 1971. 

(6 ) Se wall, N.J.: Vegetable acceptance by selected pre­
sc hool children with special emphasis on green and 
yel low vegetables. Unpublished master's thesis, 
Te xas Woman's University, 1975. 

(7 ) Schewnemann, S.J.: Vegetable acceptance by selected 
pres c hool children following participation in vegetable 
ori e nted activities. Unpublished master's thesis, 
Washington State University, 1975. 

(8 ) Al f ord, B.B., and Tibbets, M.H.: Education increases 
c onsumption of vegetables by children. J. Nutri. Ed. 
3:12, 1971. 

(9) Dwyer, J.T.: Preschoolers on alternate life-style 
diets. J. Am. Dietet. A. 72:264, 1978. 

(10) Gray, S.W.: Before first grade. New York: Teacher's 
College Press, 1966. 

(11) Leeper, S.H.: Good schools for young children. New 
York: McMillan Co., 1967. 

(12) Houston, N.D.: The influence of a nutrition education 
program on preschool children. Unpublished master's 
thesis, Utah State University, 1975. 

(13) Huntington, D.S.: 
Washington, D.C.: 

Day care #2 serving infants. 
DHEW, Govt. Printing Office, 1976. 

27 



28 

(14) Little Ideas: The Dairy Council of California, 1973. 

(15) Marbach, E.S.: Creative curriculum. Provo, Utah: 
Brigham Young University Press, 1977. 

(16) Martin, E.A.: 
f or teachers. 
1963. 

Nutrition education in action, a guide 
New York: Holt, Rienhart, and Winston, 

(17) Nutrition Workshops In Early Childhood: West Virginia: 
Dept. of Education School Food Services, Bureau of 
Services and Federal Programs, and Food and Nutrition 
Services--USDA, 1972. 

(18) Project Head Start: Nutrition education for young child­
ren. Washington, D.C.: DHEW, Govt. Printing Office, 
1969. 

(19) Suggested Guidelines for Evaluation of the Nutritional 
Status of Preschool Children: Washington, D.C.: 
DHEW, Govt. Printing Office, 1966. 

(20 ) Wylie, J.: A creative guide for preschool teachers. 
Chicago: Western Publishing Co., Inc., 1969. 

(21) Lund, L.A., and Burk, M.C.: A multidisciplinary 
analysis of children's food consumption behavior. 
Technical Bulletin 265, Agricultural Experiment 
Station, University of Minnesota, 1969. 

( 22 ) Williams, S.R.: Nutrition and diet therapy. Saint 
Louis: The C.V. Mosley Co., 1973 .. 



APPENDIX A 



PRESCHOOL NUTRITION EDUCATION CURRICULUM 

GUIDE WITH EMPHASIS ON 

VEGETABLE ACCEPTANCE 

.. 

This Nutrition Education Guide was developed to aid 

:

0 n i ntroducing a vegetable unit geared to the preschool level. 

ts purpose is to show how nutrition education fits nat urally 

nto the nursery school program. Planned classroom activities 

are desc ribed which should help children to develop improved 

v ge tab le acceptance. The unit will be presented to a class 

of f our and five year old children at Westgate Nursery School 

in Beaumont, Texas. The nursery school is sponsored by the 

Church of Christ and has as its goal to give each child ex­

periences that will help to develop satisfying relationships 

wi th his peers and authority figures. The "total child" is 

emphasized through encouragement in the areas of emotional, 

social, intellec tual, physical, and creative development. 

OVERALL OBJECTIVES 

I . To explain the relation of nutrition to health. 

Concepts: 

A. Growth and development 

B. Physical fitness 

C. Endurance 

D. Prevention and recovery from disease · 

29 
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E . Tee th, bones, hair, and skin 

F . Nutrients in vegetables 

I I. To i n fluence childrens' eating habits and motivate a 

liking of new vegetables. 

Conc epts: 

A. Daily needs of green leafy or yellow vegetables 

B. Tasting new vegetables 

To recognize and identify different vegetables. 

Concep ts: 

A. Shape, size, texture, color, smell, and taste of 

vegetables 

B. Vegetable preparation 

I V. To i dentify the sources -of vegetables 

Concepts: 

A. Vegetable gardens 

B. Classification of vegetables 

C. Buying vegetables 

GENERALIZATIONS 

1 . Vegetables help children grow and be healthy. 

2 . Vegetables give children bright eyes and clear skin. 

3. Children do not have to like new vegetables but can learn 

to eat them. 

4. Tasting new vegetables can be fun. 

5. A green leafy or yellow vegetable should be eaten daily. 
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6. Vege tables are different in shape, color, texture, size, 

smell, and taste. 

7. Vegetables . are prepared in different ways. 

8. Vege tables are grown on a farm or in a small garden. 

9. Vegetables can be roots, leafy, flowers, fruit, or stem. 

Ve etables are sold at supermarkets and at vegetable 

st ands. 



CONCEPTS 

Good Nutrition 

Food Groups 

Reasons for Eating 

LESSON PLAN - MONDAY 

LEARNING EXPERIENCES SOURCES 

1. Introductions; name tags with 
Basic Four given out. 

2. Describe through use of a color- 12. My files 
ful flip chart how good nutrition 

3. 

helps us grow and be healthy 
(pretty eyes, skin, hair) and 
gives us energy. ( c ognitive 
level - knowledge) 

Story of "The Good Health Train." 
Use colorful shoe boxes as train­
cars (dairy, grain, meat, fruit 
and vegetables). (cognitive 
level - recognition) Also dis­
cuss what theY will eat for lunch 
and what boxcar their food choice 
would "ride" on. (cognitive level­
application) 

3. 

4. Coloring Book, "The Thing the Pro- I 4. 
fessor Forgot," emphasizes Basic 
4 Food Groups. (cognitive level -
recognition) 

Marbach, Ellen S., 
Creative Curric­
ulum, Provo, 
Utah: Brigham 
Young University 
Press (1977), p. 
199. 

US Government 
Printing Office: 
1978--778-480 

w 
f\) 



CONCEPTS 

Four Food Groups 

"Glow" Foods 

Types, sizes, tex­
tures, colors, 
smells, and taste 
of vegetables 

Preparation of 
Vegetable 

LESSON PLAN - WEDNESDAY 

LEARNING EXPERIENCES 

1. Review Mondays lesson by letting child­
ren tell the story of "The Health Train." 
(cognitive level - interpretation) 

2. Use vegetable model pictures and let 
children identify each vegetable. 
(cognitive level - identification) 

3. Introduce four raw vegetables. 
(cognitive level - name) 

4. Smell a vegetable through use of a 
blindfold and try to guess its name. 
(cognitive level - recognition) 

5. Feel Bag - feel vegetables and identify. 
(cognitive level - recognition) 

6. Taste raw vegetables with a dip. 
(cognitive level - to taste) 

7. Prepare a carrot in several ways (peel 
it, make circles, sticks, cook it, 
grate for salad, put in water to grow). 
(cognitive level - experiment) 

SOURC ES 

2. Dairy Council 

w 
w 

7. Project Head 
Start Nutri­
tion Education 
for Young Child­
ren, Washington, 
D.C., DHEW Govt. 
Printing Office, 
(1969), 0-366-
070, p.34. 



CONCEPTS 

Sources of 
Vegetables 

LESSON PLAN - FRIDAY 

LEARNING EXPERIENCES SOURCES 

1. Use colorful posters to describe gardens 11. My files 
and farms. (cognitive level - knowledge) 

2. Read story, "The Story of Kenny Cabbage." 12. 
(cognitive level - describe) 

· 3. Let children act out story using straw 
hat, hoe and packets of vegetable seeds 
as props. (cognitive level - relate, 
dramatize) 

4. Discuss field trip tomorrow; vegetables 
we might see, and good manners. 
(cognitive level - discuss) 

Frost, Marie, 
Food and Nutrition: 
Teaching Pictures 
Packet, Resource 
Sheet #10. w 
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CONCEPTS 

Vegetable Sources 

LESSON PLAN - MONDAY 

LEARNING EXPERIENCES 

1. Field trip to local vegetable stand 
or Farmer's Market, or grocery store. 
Identify vegetables, purchase some, 
photograph children and vegetables. 
(cognitive level - recognition, 
shop) 

SOURCES 

w 
\Jl 



CONCEPTS 

Sources of 
Vegetables 

Types of 
Vegetables 

Sharing Food 

LESSON PLAN ·- WEDNESDAY 

LEARNING EXPERIENCES 

1. Review Field Trip (cognitive level­
review) 
A. Some may want to tell stories 

about it. (cognitive level -
relate) 

B. Others may paint, color, or 
draw pictureB of the trip. 
(cognitive level - express) 

C. Some may want to glue the 
photographs to a poster­
board and display the 
pictures. (cognitive level­
display) 

2. Make collage place mats by cutting 
vegetable pictures from magazines. 
(cognitive level - locate) 

3. View film and book "Stone Soup.," 
ask children to each bring one 
vegetable for our "Stone Soup" 
on Friday. (cognitive level -
application) 

SOURCES 

w 
0\ 

3. Linguist, Willia, 
Stone Soup, We s tern 
Press, 1970. 



CONCEPTS 

Sharing Food 

Helpers 

Socialization 

LESSON PLAN - FRIDAY 

LEARNING EXPERIENCES 

1. Review while preparing "Stone Soup." 
(cognitive level - review and prepare) 

· 2. Play, "Let's Go Shopping." Set up a 2. 
pretend grocery store with vegetabl~ 
cans and let each child buy vegetables 
with pretend money. Use tuff-stuff 
grocery cart. (cognitive level - shop, 
dramatize) 

3. Set table with "collage" placemats 
and review vegetables on each 
placemat. (cognitive level - review) 

CHILDREN CAN: 
A. Wash tables and set 
B. Pass out napkins 
C. Pour beverage 

4. Serve soup. (cognitive level - to taste) 

SOURCES 

Dr. Jane Davidson, 
Lamar University 

· 5. Review with large flip chart. (cognitive_· ·5. My files 
level - review) 
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~e live in a rickety, four-storied hou e, 
Just we by our elves, and maybe a mouse­
Or two or three, but no more than that, 

iding the glanc s of Cleo our cat. 
nd Cae ar th dalmatian k ps up the guard 

By lur i1 g and 1 aping out in the ard. 
39 



We'll rem 1 b r that night fore er and more, 
Wh n a str n e sounding noise made us open the door. 

nd p erin a ll qui ty out into the black, 
We f lt om thing isk in, just brushing our back. 

fore e ould think or could speak or decide, 
A tiny prof s or was standing in ide. 

"I'm Oon os Q. Ee woo e, 
A profe or," said he,-
I have 1ny d gree 
In Foo do log y. 
Not biolo y or psychology. 

ot th olo y or kneeology. 
Not ch mistry , dentistry, menacery, Christmastree-
I'm a professor of food. 
I ve immer d and savored 
Fact in all flavors 
Until l became r ther shrewd. 

40 



Bu in the back of my head 
Th re 01nething I ve read, 
A11d I cant ren1ember it quite. 
I \ e lo k d in my books 

11d talked to the cooks. 
I v studied all day 
In m udious ay 

nd · ep 1 o ing 11d boo · gall night. 

If I j t had a hint 
Wh re I' e een it in print, 
Th ugh I've thought and I've thought and I've thought. 
I'v done one and all 

nd I still an t recall 
here I read what I think I forgot." 

"But ofe or- " ve aid, nd before e 
He d motioned for quiet and vani hed from 
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d of cour e, at h is rapid pace, 
jng Cleo the cat ho joined in the c se. 

s c n1e to th _itchen t ere on the floor 
V re o r po n o ,. p ans a nd ur di ~hes galore. 
leo pr n g to he cupboard . jth all four pa s speeding. 

S Jim b d to the t p here Eckv\ oose at reading. 



How clever,' aid he, 
Tickled ith glee 

"How cl r I am! 
For behind the jam 
I found this book that I sought. 
It's what I need 
In which to r ead 
The thing that I thir1k I forgo t. 
So don't look around , 
I ve no time to come down-
Though I really don t wi h to seem rude. 
Plea e climb up ourself 
To this very top shelf, 

nd I'll read to ou all about food ." 
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Ah ha. here's the fun 
On page number one-
A rhyme that you really should know. 
If Jou seriously start 
To learn this by heart 
You 11 remember it after I go: 

If ou're going to be smart be clever or shrewd, 
Be ure to know there are four groups of food .'" 
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He turned the page \vhile troking his jaw, 
And a beautiful farm wa the picture e aw 

ith a cow and a pig and a hen and h r brood. 
nd b neath it aid M AT is the first group of food . 

He win ed and he blin ed as he said, "And you know, 
The EAT GROUP important, for MEAT helps you grow." 

What if-, we said 
As he turned his h ad, 
---If wed eat noth·ng but MEAT. 
Eat bur ers a nd franks 
And juicy lamb hanks 

n d big turkey 1 gs. 
The MEAT GROUP has ggs 
And peanut butter too . 
Ye th.at' quite true. 
Oh! Such a great ta ting treat-
If the MEAT GROUP were all that we'd eat!' 

We ould tell by the ay the professor was taring 
Wrinkling hi mouth his eyes sort of glaring, 
That eating the foods from one group at a ti1ne 
Wasn t exa tly what he h d in mi d. 

0 
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Next was a garden with lovely things growing. 
The farmer was weeding, his wife busy hoeing. 
The apples were hanging in trees where they grow. 
On the ground were some pumpkins and corn in a row. 
And pota toe in soil, growing as roots. 
Said he, "Group Two is VEGETABLES AND FRUITS." 
He added quite quickly, he sounded so wise: 

"They re good for your skin, and good for your eyes·." 
It all looked so good and so simply delicious! 

"What if-" we said loudly, as he grew suspicious. 
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"-If VEGETAB ES AND FRUITS were all that wed eat. 
Just c rrot and peas 
And 'Pass the fruit, plea e . 
Great salads and greens 
And lots of those beans. 
Oh yes! what a fabulous treat 
If VEGETABLE A D FRUIT were all that\\. d ea . ' 
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ow, on the next page in big print it s a id: 
'The third of the food groups is CEREALS A D BREADS." 
And then Eckwoose added so that we'd know: 
This group gives ou energy- gives you get-up-and-go." 
And he sho~ ed u a picture of great things to eat, 
Of beautiful field of corn, oats and wheat. 
And there in the kitchen inside the h ouse, 
Baking fresh bread, was the farmer's young spouse. 
Beside her were good things which all come from grain, 
Cereals and sweet rolls and breads, rye and plain. 
They all looked so tempting, we couldn't help ourselves, 
'What if-" we said meekly, on that very top helf, 

"-If we'd only eat CEREALS AND BREADS! 
Oh just think of the fun 
With a fresh hotdog bun 
And breads of all orts 

nd pastries and tortes 
nd corn or wheatflakes 
nd pretzels and cakes! 
o, it's as plain as the hair on your head, 

We'll eat nothing but CEREALS AND BREADS." 

Now we were sure that we'd said something wrong. 
We knew it right off- it didn't take long. 
H mumbled. He grumbled. He trembled with rage. 
But with a faint littl "Humph!" he just turned the page. 
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nd oh what a picture came into view! 
A milkhouse of goodies and a cow outside too . 
There ere chee e and fresh milk and ice cream by the scoop 
Said he oh-so-proudly ' MILK's the last group." 
He read from the fine print down underneath: 

ILK gives you rong bones and fine healthy teeth.'" 

• 
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The pictures made us so hungry-they were a beautiful sight. 
We could have eaten them all, every last bite. 

"What if-" we blurted. But oh, what we'd said! 
We saw the professor was turning quite red. 

"Halt! Stop! Enough!" 
His voice was quite gruff. 

"I know hat you re thinking now. 
You'd eat on1y these things from the cow. 
I)ve read all the books, 
I)ve talked to the cooks. 
About food I know a lot. 
So please keep your head 
Until we have read 
The thing that I think I forgot." 
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· out 1 asting a ook 
r J~ \Vent a k O t e book 
f·_ d sigb. d as he read deep in thought. 

11 en he tarted to wiggle 
/: 1d i le nd jiggle. 
l e jo tled he ju1np d. 

11 m 1ped. 
. 1 1 . ga .(i n ~ . - . 

wrin -Jed hi ose. 
1 e coug ed nd he whe zed. 

e hook in he 11ees. 
f d r ad he thought h forgot~ 

~ J aid · th a shriek, 
I 1e found what I seek ! 

. s h re in this ery last part. 
I ·1 

. ;) a nore to y u 
f you c do 

1d learn t e e lines J ._o b heart: 

' T ha e healthy bodie for rork, sleep or play 
Eat man good fo d from four groups, every day. ' " 

5 3 



He lammed the book hut with a gleam in his eye. 
With a rin on his face he straightened his tie. 
He gig led, he cackled, so pl ased with h ·mself 

nd true to his form, he jumped down from the shelf. 
And wa gone so quickly out into the dark 
That dear old dog Caesar had no time to bark. 
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e h ough a ou t al 'he hing t.ha he 'd a id. 
e thought a out 11 the hing ha \ Te d read . 

\ e thou ht a out urg r a rid pot toes and eans 
J. nd 

. 
ice arid ic cream and cereals and gre range J ns . 

o \\e aid to ur el es 
s e c imb d o n from t at helf: 

If e re going to be mart be cle r or hr wd , 
e have to k 110\\ h re are four roups of_ foo d. 

To ha e health bodie for o k, leep or play, 
Eat n1an good foods from four group e ery day." 

@{j@(J)[P 
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Professor Eckwoose is gone from our home, 
And where he is now is not really known. 
He knows all about food, so there's no cause to fret 
Unless by ome hance, he again hould forget. 
And then just n1aybe, could po ibly come true, 
That the dear old professor would visit you too. 

If the ja s on your top shelf, k ep this book b ehind it, 
So Oo o se Q. Eckwoose will know where to fin d it. 
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e you en·oyed reading e T · g r e so r or ot and will read it often 
children. Its re-reading that rea ly le s the Professor each his simple, but impor ant, 

; - -·on message. s an adult, howe er, you ha e to know more about im portan family nutrition. 
j :: · Ila ing paragraphs introduce the Basic Four Food Groups. E erybody needs the same 

-:: of food , but in different quantities. Small chi ldren need smaller portions. Teenagers may 
I ~= xtra large ervings or econd s. 

"If 0 sm rt, 
re r 

c ever ors , d, 
our ro soft od.' 

THE VEGET BLES A D FRUITS GROUP 

- s all fruits and egeta les. These foods are some of the 
urces of vitamin C and vi amin A . They also p rovi de 

oose four or mo e servings each day. E ery other day, 
- -=~ a dar -green or deep-yellow egetable or fruit as a 

- - -ource of vitamin A . 
- :J unt as a serving: ½ cup of getable 
- ,.. I ruit : or a portion as ordinarily erved, such 
= 1 medium apple. banana , orange, or potato, 

If a medium grapefruit or cantaloupe, or the 
, e of 1 I man. 

THE MILK GROUP 

-= foods are good source of calcium , phosphorus, pro­
:: 'ld ribo lavin . Some mil products are good sources of 

- A and vitamin D. Look for mil that is fortified with vita-
- - C h ese. ice cream, and ice mil can replace some of the 

· general, daily recommended amounts vary according 
-= ==--- and special conditions as follows : 

ildre n under 9 .............. .. 2 to 3 cups· 
'""' ·td 9 1 ren to 12 ..... .. .......... 3 or more cups 

enagers .. ....... . ..... .. ...... 4 or more cups 
r ults ........................ . . 2 or more cups 

r gnant women ................ 3 or more cups 
ursing mothers ..... ............ 4 or more cups 

·1 cup = 8 oz. 

copies of other U.S . Depa rtment of Agriculture 
publications. write to : 

CO U ER I FO ATIO 
LO, CO O ADO 81009 

= o Is ore Than Jus Samet ing To Ea 
- ,ngle free copies) 085C 

-amity Fare ( 1.00} 263C 

=a a Good Brea fast To Start a Goo Day (25C) OBOC 

Sood Food ews for Ch ildren (set of four. 
~-ee copies up to 25 sets) 034C 

ur Money"s Wort in Foods (SOC) 101C 

THE MEAT GROUP 

Contains meat and other protein-rich foods. These foods are 
also sources of iron and certain B vitamins. Th is group in­
cludes: meat, poultry, fi sh , eggs, dry beans, dry peas, and 
peanut butter. 

Count as a serving: 2 to 3 ounces of cooked lean meat. 

THE CEREALS AND BREADS GROUP 

Whole grain and enriched breads and cereals are good 
sources of iron, B vitamins and carbohydrates. They also pro­
vide worthwhile amounts of protein . hole grain foods add 
fiber , too. The Cereal and Bread Group includes such foods as 
cereals, breads, cornmeal, macaroni, noodles, rice and 
spaghetti . Choose 4 or more servings a day . 

Count as a ser ing: 1 slice of bread, 1 ounce 
ready-to-eat cereal, 1h to¾ cup cooked cereal, 
cornmeal, grits, macaroni, noodles, rice , or 
spaghetti. 

Use Other Foods to round out meals and to satisfy appetites. 
Choose additional servings from the Basic Four Food Groups 
and other foods such as butter, margarine, salad dressing and 
oil , sauces. jellies and syrup . Ch ildren need enough food to 
support normal growth and development. Adults need enough 
to keep their bodies healthy and their weight at a level favor­
able to health and well being. 
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AME 

FOOD CHOICES: 

1 . ) 

2 . ) 

3 . ) 

4 . ) 

FOOD CHOICES: 

1 . ) 

2 . ) 

3. ) 

4. ) 

AGE 

58 

Pretest 

SEX 

RECOGNITION: 

1. ) Corn 

2. ) Carrots 

(YES 

3. ) Cauliflower 

4. ) Celery 

5. ) Asparagus 

6. ) Tomato 

7. ) Broccoli 

8. ) Green Peas 

9. ) Lettuce 

10.) Green Beans 

Posttest 

DATE 

OR NO) 

RECOGNITION: (YES OR NO) 

1. ) Corn 

2. ) Carrots 

3. ) Cauliflower 

4. ) Celery 

5. ) Asparagus 

6. ) Tomato 

7. ) Broccoli 

8. ) Green Peas 

9 . ) Lettuce 

10. ) Green Beans 



QUESTIONNAIRE FOR VALIDATION OF TESTING PROCEDURES 

1.) Please comment as to the appropriateness of the two 

tests relative to the curriculum. 

2.) Please comment as to the appropriateness of the two 

tests relative to the age of the children. 

3.) Please comment as to test characteristics including 

objectivity, reliability, and validity. 

4.) Please comment as to the relativity of the scoring 

system developed. 

5.) Please note any additional general comments you feel 

would be helpful. 
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RESULTS OF VEGETABLE ·sNAC'K CHOICES. "BY GROUP AND TRIAL 

Group 1 

Group 2 

SOURCE 

Total 

Between 

Groups 

Error (G) 

Within 

Trials 

by T 

Error (T) 

G Mean 

T Mean 

G by T 

1 

2 

13 subjects 

15 subJects 

MS DF 

1.2039 55 

1.7116 27 

6.6753 1 

1.5207 26 

.7143 23 

F 

4.390 

---
7.1429 1 17.115 

2.0059 1 4.806 

.4174 26 

1 2 

1.3077 2.0 

1.3214 2.0357 

1 2 

1.1533 1.4615 

1.4667 2.5333 
.... 

60 

Control Group 

Experimental Group 

p 

.0436 

.0006 
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EFFECT OF SEX ON VEGETABLE SNACK CHOICES OF BOTH GROUPS 

Gro up 1 

Group 2 

SOURCE 

Total 

Between 

Groups 

Error (G) 

Within 

Trials 

G by T 

Error (T) 

G Mean 

T Mean 

G by T 

1 

2 

18 subjects Males 

10 subjects Females 

MS DF F 

1.2039 55 

1.7116 27 

.9143 1 .525 

1.7423 26 

.7143 28 

7.1429 1 15.873 

1.1571 1 2.571 

.4500 26 

1 2 

1.5833 1.8500 

1.3214 2.0357 

1 2 

1.3333 1.3333 

1.3000 2.4000 

61 

p 

.5181 

.0007 

.1174 
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RESULTS OF VEGETABLE RECOGNITION BY GROUP AND TRIAL 

Group 1 

Group 2 

SOURCE 

Total 

Between 

Groups 

Error (G) 

Within 

Tr ials 

G by T 

Error (T) 

G Mean 

T Mean 

G by T 

1 

2 

13 subjects 

15 subjects 

MS DF 

2.7896 55 

3.9788 27 

36.9788 1 

2.7428 26 

1.6429 28 

10.2857 1 

4.7604 1 

1.1905 26 

1 2 

7.4231 9.0333 

7.8571 8.7143 

1 2 

7.3077 7.5385 

8.3333 9.7333 

F 

13.167 

8.640 

3.999 
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Control Group 

Experimental Group 

p 

.0015 

.0068 

.0533 

--



APPENDIX G 



EFFECT OF SEX ON 'VEGETABLE RECOGNITION OF BOTH GROUPS 

Group 1 18 subjects Males 

Group 2 10 subjects Females 

SOURCE MS DF F p 

Total 2.8091 55 

Between 3.8704 27 

Groups .7000 1 .175 .6817 

Error (G) 3.9923 26 

Within 1.7857 28 

Trials 12.0714 1 10.823 .0032 

G by T 8.9286 1 8.005 .0087 

Error (T) 1.1154 26 --
G Mean 1 2 

8.1667 8.4000 

T Mean 7.7857 8.7143 

G by T 1 2 

1 8.0000 8 .· 3 3 3 3 

2 7.4000 9.4000 

. . . . . ' . . .. .... 
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