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CHAPTER I 

INTRODUCTION 

For the past several decades early childhood 

educators have become increasingly concerned with cog

nitive development. This concern has been based on new 

findings about intellectual development and the crucial 

nature of early years and upon a social concern for 

children in poverty (Evans, 1971 ; Kanlii, 19r1 ; Shane, 

1971). Key contributing factors have been the extended 

writings and acceptance of Swiss psychologist, Jean 

Piaget (Elkind, 1970; Evans, ·19r1 ; Frost, 1973; Lavatelli, 

1971) and the initiation of Operation Head Start (Butler, 

·1970; Evans, '1971; Frost, 1973; Kamii, ·1971; Shane, '197"1). 

In addition to promoting cognitive development, 

the Head Start program has had a multidisciplinary ap

proach which has also focused attention upon nutrition 

and nutrition education for young children. The Head 

Start program has recognized the "profound social, psy

chological, and cultural implications" of food (Frankle, 

Senhouse, & Cowell, 1967, p. 25). 

Food is the infant's first truly satisfying ex

perience (Bain, 1952). It is through food that the 
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infant acquires feelings of warmth and love (Bain, 7952; 

Frankle et al., 1967) and is able to develop a trusting 

relationship with his/her mother (Bain, 1952; Jameson, 

1975). The behavior of toddlers is often shaped by re

wards or denials of food--"one of the things they have 

learned to associate with trust and a sense of their own 

self-worth" (Jameson, ·1975, p. 145). In addition to 

meeting basic physiological and emotional needs, food 

offers many other values. Meal or snack time provides a 

natural and spontaneous opportunity for social interac

tion, conversation, and language development (Juhas, 

1969). Perceptual development is stimulated by frequent 

interaction between children and adults at meals (Hamlin, 

Mukerji, & Yonemura, 1967). Hamlin et al. (1967) also 

report a study involving eight groups of four year olds: 

"The group making the highest educational gains was the 

one described as 'food-oriented' in which 'there was a 

great deal of ritual connected with the warm noon-day 

me al ' " ( p . 7 4 ) • 

2 

In early childhood programs and day care centers 

a considerable amount of the teacher's and the children's 

time is spent serving and eating meals and snacks. Al

though "snack or meal time can br:: turni:jd into r;. e()lrl rninr: 

of educational opportunities," (Karrlii ci l.Jr.;Vri(;~, 1'//lt·, 
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p. 46) valuable learning time and opportunities are lost 

in schools where children sit and wait for their meals 

and snacks to be served and where they have little input 

or choice of foods offered. Rockwell and Endres (1969) 

state, "nutrition is an integral part of the total day 

care center program. If it continues to be viewed as 

only preparation, serving and cleanup, the real essence 

of nutrition education is lost" (p. 22). Ferreira (1973) 

proposes, "if cooking time replaces snack time, the chil

dren get the nourishment they need while learning about 

the world around them" (p. 23), and they "begin to develop 

sound food habits, positive attitudes toward food, an 

acceptance of a variety of foods" (Foster, 1972, p. 287). 

In a Piagetian program the framework for cognitive 

development encompasses both physical knowledge, logico

mathematical knowledge, and social knowledge (DeVries ~ 

Kamii, 1974; Kamii, 1971, 1972; Kamii & DeVries, 1974; 

Kamii & Radin, '1970). Kamii and co-authors cite cooking 

and food-related experiences as activities which foster 

cognitive growth. Active involvement with these experi

ences provide the child with a source for development of 

physical knowledge and logico-mathematical knowledge 

(Denis-Prinzhorn, Kamii, & Mounoud, 1972; DeVries & Kamii, 

1974; Kamii, 19Ti; Kamii & DeVries, -,974). 



Problem 

Nutritionists and educators concerned with nutri

tion education feel that nutrition education needs to 

begin in preschool or kindergarten (American Dietetic 

Association, 1974; Briggs, 1969; Cohn, Johnson, & 

Randolph, 1972; Foster, 1972; Jameson, 1975; McAfee, 

Haines, & Young, 1974; Rockwell & Endres, 1969; Smith, 

•j 97 5; Todhunter, 1969; Vaden, 1974). Cooking and food 

related experiences have been cited by early childhood 

educators as being beneficial to the development of cog

nitive growth. The problem is one of integrating nutri

tion education into Piagetian type classroom experiences. 

Purpose 

The purpose of this study was to evaluate a 

nutrition curriculum on the basis of increased food 

acceptance and performance on Piagetian tasks. 

Hypotheses 

The hypotheses to be tested were: 

1. There will be a significant difference in 

total food acceptance (FA) as measured by the Food Accep

tance Test (FAT) for subjects in the experimental group 

as compared to subjects in the control group. 
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1a. There will be a significant difference in 

acceptance of cottonseed snacks (FACS) as measured by 

Subtest A of the Food Acceptance Test (FAT) for subjects 

in the experimental group as compared to subjects in the 

control group. (See Appendix H for cottonseed flour 

information and sources of funding.) 

1b. There will be a significant difference in 

acceptance of non-cottonseed snacks (FANS) as measured by 

Subtest B of the Food Acceptance Test (FAT) for subjects 

in the experimental group as compared to subjects in the 

control group. 

2. There will be a significant difference in 

scores on Piagetian tasks as measured by the Cahoon 

Cognitive Tasks (CCT) for subjects in the experimental 

group as compared to subjects in the control group. 

3. There will be a significant difference in 

scores on the Food Knowledge Test (FK) for subjects in 

the experimental group as compared to subjects in the 

control group. 

Rationale 

The study was based on the following assumptions: 

(1) a nutrition curriculum in which the child is an active 

participant will affect his food attitudes and will alter 

food acceptance, (2) a nutrition curriculum can be 
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integrated into Piagetian areas of knowledge, and (3) food 

is intrinsically rewarding and a natural part of the 

child's life. 

Delimitations 

The study was delimited to: (1) four and five 

year old children at the Pearl C. Anderson Day Nursery, 

Garland, Texas (experimental group), (2) four and five 

year old children at the Garland Head Start Center, 

Garland, Texas (control group), (3) a period of six weeks, 

and (4) a curriculum utilizing eight cottonseed flour 

snacks, ten vegetables, and one fruit. 

Limitations 

The study was limited by: (1) the inability to 

randomize, (2) sex, race, and socioeconomic status of the 

subjects, (3) existing test materials, (4) the classroom 

structure and philosophy, and (5) the pos s ibility of 

experimenter bias in testing. 

Definition of Terms 

Classification. "The ability to group objects 

together by coordinating their qualitative and quantita

tive aspects" (Kamii, 1971, p. 290). In preoperational 

children thi s is 11 the pro c ess of noticing similarities 

and differences and grouping things that a ::_" e similar" 
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(Kamii & DeVries, 1974, p. 48). When children prepare a 

salad with lettuce, cabbage and spinach they may note 

that all three vegetables are used in salads (qualitative 

similarity). Yet they may also note that spinach is 

different because it is loose leaves rather than a solid 

head (qualitative difference) or because the bag of fresh 

spinach is bigger than either head of cabbage or lettuce 

(quantitative difference). 

7 

Cooking. The label children associate with 

cooking, precooking, or food related experiences (Ferreira, 

1 97 2) . 

Knowledge. According to Piaget this is "the indi

vidual's adaptive intelligence" (Kamii & DeVries, 1974, 

p. 12). The framework for knowledge is the structuring 

of physical, logico-mathematical, and social-arbitrary

knowledge. 

Logico-mathematical knowledge. This knowledge is 

gained by reflecting abstraction (Kamii & DeVries, ·1974), 

or internally by the mental coordination of relationships 

(Kanlii, 19TI , 1972a, ·i 973a; Kamii & De Vries, 1 974). 

Logico-mathematical knowledge can be divided into classi

fication, seriation, and numerical construction. 

Number. "The synthesis of structures of classi

fication and seriation" (Kamii, '1971, p. 299). For 



preschool children this involves arranging, disarranging, 

and rearranging. The child is constructing "a foundation 

for a logical system of numbers based on one-to-one cor

respondence" (Sonquist, Kamii, & Derman, 1970, p. 106). 

In cooking children deal with one-to-one correspondence 

as they count the number of plates needed for serving the 

prepared food. As they put the plates on the tables they 

rearrange the number by having one plate for each chair 

or space available at the table. 

Perceptual or Intuitive substag_g. The latter 

portion of the preoperational stage approximately age 

four to seven. During this period reasoning is based on 

immediate perception, but trial and error may lead to 

intuitively correct conclusions (Beard, 1969; Maier, 

·1965; Pulaski, 1971; Sime, 'i973). The subjects of this 

study were in the intuitive substage of development. 
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Physical knowledge. This is the knowledge the 

child gains from the feedback of his actions upon objects. 

The taste of a food is physical knowledge that the child 

can get only by acting upon or sampling the food. The 

child's active involvement with foods provides other 

physical knowledge, such as beets have red juice inside, 

cabbage gets soft when cooked, zucchini has green peel 



on the outside but is white inside, or that broccoli can 

be eaten raw after it is washed and cut. 

Preoperational. "Refers to the period of early 

childhood preceding the emergence of logical, reversible 

operations. Characterized by egocentric thinking and 

illogical intuitions based upon perception" (Pulaski, 

1971, p. 227). The ages given for this stage are gener

ally two to seven years. 
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Seri a tion. "The establishment of relations . . . 

comparing and arranging of things according to a given 

dimension by coordinating transitive relationships" 

(Kamii, 1971, p. 290). Nesting measuring cups used in 

cooking is seriating according to size. 

Social knowledge. Social knowledge or "social

arbitrary knowledge" (Kamii & DeVries, 1974, pp. 6-6a) 

is a type of knowledge that is socially derived; obtained 

only from people. Although social knowledge plays a part 

in socialization, it is different from socialization or 

socioemotional development. Cooking and eating provide 

many opportunities for social knowledge; however, it is 

arbitrary knowledge and was not dealt with directly in 

this study. 
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Tasks. Tasks are certain behaviors or activities 

which are used to indicate the underlying mental structure 

or schema (Ginsburg & Opper, 1969). Classification, 

seriation, and number tasks are used for evaluation in 

this study. 

Summary 

The concern for enhancement of both cognition and 

nutrition through Piagetian related activities in cooking 

experiences led to the design of this study. A curriculum 

was implemented with four and five year old children over 

a six-week period. The review of related literature 

follows in Chapter II. 



CHAPTER II 

RELATED LITERATURE 

This review of literature is limited to: (1) nu

tritional background of children, nutrition education 

programs; and (2) the Piagetian preoperational stage and 

its implications for involving food in the preschool 

curriculum. 

Nutritional Background 

The nutritional status or nutrition intake of 

children has been the topic of much research (Beal, 1972; 

Brown, Smith, Mertz, Hill, & Adelson, 1970; Dierks & 

Morse, 1972; Eppright, Fox, Fryer, Lamkin, & Vivian, 1969; 

Fox, Fryer, Lamkin, Vivian, & Eppright, 1971; Fryer, 

Lamkin, Vivian, Eppright, & Fox, 1971; Hutcheson, 1972; 

Kerry, Crispin, Fox, & Kies, 1968; Metheny, Hunt, Patton, 

& Heye, 1962; Owen, Garry, Kram, Nelson, & Montalvo, 1972; 

Owen & Kram, 1972; Patterson, 1971; Schaefer, 1972; 

Skidmore, 1972). Evaluation of the preschooler's nutri

tional status indicated that the most frequent deficiencies 

were iron, calcium, riboflavin, and ascorbic acid. The 

data relating to riboflavin and ascorbic acid deficiencies 

1 1 
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suggest a possible deficit of fruits and vegetables in 

the children's diets. This is indicated in the writings 

commenting on children's limited acceptance of vegetables 

and/or fruits (Alford & Tibbets, 1971; Breckenridge, 1959; 

Eppright et al., 1969; Frankle et al., 1967; Glaser, 1957; 

Harrill, Smith, & Gang ever, 1972). Eppright et al. ('I 969) 

point out that "by the age of three years, many children 

have developed a dislike for certain foods ... notably 

vegetables" (p. 16). 

Several studies have shown that children's food 

acceptance can be increased by a nutrition education pro

gram at the child's level (Alford & Tibbets, 1971; Frankle 

et al., 1967; Glaser, 1957, "1964; Harrill et al., 1972). 

Various methods have been used. Wilson, Lawroski, and 

Wallace (1972) and Vaden (1974) suggest the use of puppets 

as an effective means of teaching nutrition to young 

children. Glaser (1957) reported on a nursery school 

with a successful nutrition program where the children 

were offered many new, nutritious foods at snack time. 

The children's direct involvement in the program was 

limited. Preparation of fruits and vegetables was demon

strated to them, and several times they "assisted with 

the washing of the food" (p. 1+8). Alford and Tibbets 

(1971) utilized cartoon posters, food demonstrations, a 
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vegetable song and picnic. They reported a significant 

increase in vegetable consumption for the experimental 

group. 

Numerous writers have advocated more directly 

involving children with food, cooking and eating utensils, 

and the preparation and cooking process (Bluming, 1972; 

Bruno & Dakan, 1974; Chon, Johnson, & Randolph, 1972; 

Croft, K., 1971; Croft, D. & Hess, 1972; Ferreira, 1969, 

1973; Foster, 1971, 1972, 1973; Frankle et al., 1967; 

Goodwin & Pollen, 1974; Hamlin et al., 1967; James, 1974; 

Jameson, 1975; Jenkins, 1973-1974; Juhas, 1969; McAfee, 

Haines, & Young, 1974; Parent's Nursery School, -1 974; 

Rivera & Anderson, ;1974; Rockwell & Endres, ;1969). 

Some of the above authors emphasize nutrition 

learning which may result from the cooking experiences 

(Croft, K., ·197 '1; Frankle et al., 1967; Jameson, ·1975; 

Juhas, 1 969) . "Learning to chaos e the proper foods [is] 

the principal goal of nutrition education for preschool 

and primary age children" (Juhas, 1969, p. -12). 

Other authors cited above recognize possible aca

demic skills or appropriate curriculum areas to incorporate 

cooking activities. Gains in language development, social 

science, self concept, direction following ability, fine 
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motor coordination, social skills (sharing), and sensory 

discrimination are representative of the learnings sug

gested. No research or empirical data is given to support 

their writings. 

Opportunities for nutrition education exist within 

the daily functioning of day care and early childhood pro

grams. Twardosz, Cataldo, and Risley (1975) note that 

"day care centers have the opportunity to correct poor 

home eating, since the child may spend up to ten hours 

per day there" ( p. .,, 29) • The ·1 969 White House Conference 

on Food, Nutrition and Health recommended that day care 

centers provide 80% of the child's daily nutritional 

requirements (Foster, 1972). In the American Dietetic 

Association's position paper on child nutrition programs 

(1974), they suggest a nutrition education program which 

"should be sequential from the preschool years ... 

providing educational opportunities for the child to 

learn about food and its relationship to life, both 

physically and sociallJ:" ( p. 520). 

Piagetian Preoperational Stage 

This review is limited to that part of Piagetian 

literature related to preschool environments. The 

writings of Kamii and her various co-authors will be 



emphasized. Kamii's most recent writings and preschool 

educational endeavors have been approved by Piaget as 

being valid interpretations of his theory (Moss, 1974; 

Piaget, 1973a). 

1 5 

Piaget is an epistemologist-biologist who has 

evolved a developmental theory of intellectual development. 

He has defined four major periods: the sensori-motor 

period (birth to two years of age), the preoperational 

period (two to seven years), the concrete operations 

period (seven to twelve years), and the formal operations 

period (twelve through adolescence). Piaget further 
I 

divides the preoperational period "into two stages, pre-

conceptual (age two to four) and intuitive (four to 

seven) 11 (Raven & Salzer, 1974, p. 108), or perceptual 

stage (Pulaski, 1971). In this study the subjects will 

be in the preoperational stage. 

During this stage the child's thought is ap

proaching logical thinking, but the child "is constantly 

deceived by the perceptual appearance of things" (Pulaski, 

1 971 , p. 51 ) • At this age II children begin to ask ques

tions about the physical world, about amounts, number, 

space and time" (Elkind, 1974, p. 35). Piaget says this 



preschool period is one of "transition and preparation. 

Although it remains dominated--very strongly dominated-

by the need for material action upon objects, it is 

nonetheless already oriented toward the need for opera

tional thought that will arise" (Piaget, •j 973a, p. 26). 

Intelligence and_Knowledge 

16 

The terms intelligence and knowledge are used by 

Piaget "to refer to the same thing--the individual's 

adaptive intelligence, or his knowledge that enables him 

to adapt to a wide range of situations" (Kamii & DeVries, 

·1974, p. "I 2). In any act of intelligence or 111 adaption 

to new situations'" (Kamii, 1974, p. 4) there are two 

aspects: 11 (1) the comprehension of the situation and 

(2) the invention of a solution based on how we comprehend 

the situation" (Kamii, 1973a, p. 217; .,1974, p. 4; "1975, 

p. 230). 

The knowledge that enables an individual to adapt 

is knowledge in a broad sense. According to Kamii and 

DeVries (1974), "knowledge in the broad sense is not a 

collection of specific facts, but, rather, an organized 

structure (p. 13). Knowledge has to be constructed from 

within by assimilation into prE":vious knowledge" (p. ·14). 
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Piagetian theory delineates different modes of structuring 

for the three areas of knowledge 

i.e., logical knowledge, physical knowledge, and 

social knowledge. The three are based on the feed

back from different sources. Logical knowledge is 

based on the internal consistency of the system 

involved. Physical knowledge is based on the feed

back from the result of actions on objects. Social 

knowledge is derived from people. (Kamii & Radin, 

1970, p. 91) 

Of these three, Piaget himself did not study social knowl

edge in great depth (Kamii & DeVries, 1974). Its addition 

to the theory as a third area of knowledge has been cred

ited to Sinclair (Kamii, 1972a, 1973a; Kamii & DeVries, 

1974). "Social knowledge is arbitrary and based on social 

concensus" (Kamii & DeVries, 1 974, p. 1 9), and is not 

dealt with in the literature to the same extent as physical 

and logico-mathematical knowledge. In a footnote Kamii 

and DeVries (1974) give some explanation and discussion: 

We prefer to refer to social knowledge as "social

arbitrary knowledge" because people too often confuse 

"social knowledge" with social, moral, or socio

emotional development or with socialization. The 



former (social-arbitrary knowledge) is simply a 

kind of knowledge, whereas the latter (socialization 

and moral, social or socioemotional development) 

refer to a broader range of knowledge, behavior, and 

feelings. The former is involved in the latter. 

For example, socialization involves learning the 

social-arbitrary knowledge that jumping on tables is 

not acceptable behavior. How the child feels about 

this rule and whether or not he abides by it belong 

to the realms of socioemotional and moral develop

ment. (p. 6a) 

In a cognitive curriculum the objectives are within a 

socioemotional framework, but social knowledge is not 

emphasized since it is arbitrary (Kamii & DeVries, 1974). 

Whereas social knowledge is structured from 

people, the process of structuring for physical and 

logico-mathematical knowledge is referred to by Piaget 

as "'abstraction.' He distinguishes between two kinds 

of abstraction: "simple abstraction and reflecting ab

straction" (Kamii & DeVries, 1974, p. 'i 5). Physical 

knowledge develops mainly by simple abstraction. The 

child acts upon an object and is able to abstract the 

observable properties or characteristics of the object. 



Looking is also a means of acting on objects. Simple 

abstraction results in empirical, observable information, 

e.g., the object's color, taste, texture or its potential 

for bending, rolling, or breaking. Thus, it is the feed

back from objects in the external world (Kamii, ·1971 , 

1973a, 1974; Kamii & DeVries, 1974). 

"Logico-mathematical knowledge develops through 

reflecting abstraction" (Kamii & DeVries, 1974, p. 16). 

What the child abstracts is not observable, rather it is 

the introduction and creation of relationships among 

objects. Logico-mathematical knowledge through reflecting 

abstraction is not derived from objects or external 

reality, but internally with the coordination of rela

tionships (Kamii, 1971, 1972a; Kamii & DeVries, 1974). 

Kamii (1973a) summarizes and clarifies this by saying, 

"physical knowledge is structured from the object's re

action to the child's action on objects. Logico

mathematical knowledge is structured from the child's 

action themselves" (p. 229). Here action refers to 

mental action. She gives the example of the logico

mathematical characteristic "more," which is a character

istic not in objects themselves, but is formed by the 

child's mental action (Kamii, 'i 973a). 



Elkind (1974) describes logico-mathematical 

knowledge as "properties and relations which belong not 

20 

to things but rather to our actions upon things" (p. 111). 

His interpretation of physical knowledge varies from 

Kamii's. He contends it results from "energies emanating 

from things and acting upon us 11 ( p. 1"'11 ) . 

Although Kamii often uses the term feedback and 

Elkind ( 1 974) says that things "act upon us" ( p. -1 11 ) , 

neither is implying that knowledge is absorption or input 

of information. For Piaget, the "principle of organiza

tion and relations are not inherent in the organism" 

(Elkind, 1974, p. 112), and "knowledge is not absorbed 

from outside, but rather is constructed from inside the 

child in continuous interaction with the environment" 

(Kamii, 1973a, p. 222). 

Logico-mathematical Knowleg.R§ 

Logico-mathematical knowledge is delineated into 

three areas: classification, seriation, and number 

(Kamii, 1971, -1972a; Kamii & DeVries, 1974; Kanlii & 

Radin, 1970). Classification refers to grouping of 

objects by the coordination of quantitative or qualita

tive aspects. For a preoperational child the relation

ships introduced to a group of objects "are those of . 
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similarities and differences (leading to the logic of 

classes)" (Kamii, 1972a, p. 300). These relationships 

are part of many cooking experiences. Using salt, 

granulated sugar, confectioner's sugar and white flour 

children may notice that sugar and salt look alike while 

confectioner's sugar and flour look similar. However, 

if they taste the items they may decide that the granu

lated sugar and confectioner's sugar are alike because of 

the taste. 

In seriation the relationships formed are those 

of relative differences (Kamii, 1972a). Just as classi

fication begins by the child's dichotomizing objects 

that are "alike" or "different," seriation begins with 

the ability to dichotomize pairs of objects by differ

ences such as "big" and "little." Next trichotomies 

(Piaget, 1973) and the building up to where "ordering 

activities (pre-seriation) would include quantity (such 

as 'a lot' and 'a little'), size (such as 'large' and 

'small'), and quality (such as 'cold' and 'hot') (Evans, 

1971, p. 237). The preoperational child should become 

"capable of seriating dolls, balls, sticks, various 

shades of colors, nesting cups, etc." (Kamii & Radin, 

1970, p. 94). In cooking many items of various sizes 



are used, such as measuring cups, mixing bowls, and 

different size pans, which lend themselves naturally 

to the seriation process. 

Kamii (1971) defines number as "the synthesis 

of the structures of classification and seriation" 

(p. 299). The first level in number development is 

the "establishment of numerical equivalence by one-to

one correspondence" (Kamii & Radin, 1970, p. 94). 

Illustrative teaching activities for this are "linear 

ordering and provoked correspondence" (Kamii & Radin, 

1970, p. 95). Linear ordering uses duplicate sets of 

objects with the child matching the objects or copying 

the arrangement or sequence of one set with the duplicate 

set (Evans, 1971). "Provoked correspondence refers to 

the correspondence of two sets of objects which by their 

nature have a one-to-one relationship. For example, 

only one cup can go with a saucer, and this qualitative 

correspondence facilitates the establishment of quanti

tative one-to-one correspondence" (Kamii, 1971 , p. 291 ) . 

As the child gains mobility of thought by correspondence 

he will develop conservation of number (Kamii, 1972a; 

Kamii & Radin, 1970). In these curriculum activities 

the children will count the plates needed to serve the 

number of children and teachers. 

22 



A fourth area of knowledge, spatio-temporal 

notions, has been delineated but it plays a lesser role 
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in curriculum development. It has a mode of structuring 

"halfway between physical knowledge and logico-mathematical 

knowledge (because time and space are observable like 

physical knowledge, but are also like logico-mathematical 

knowledge in that they have to be constructed by the child 

and introduced into external reality)" (Kamii, 1972a, 

p. 299). Spatio-temporal notions were not included as 

such in this curriculum. 

The child's underlying mental structures or cog

nitive framework determines the level of performance or 

mastery he has of the different areas of knowledge. His 

behavior on various Piagetian tasks are a "means of 

determining the type of structure which characterizes 

each level of development" (Denis-Prinzhorn et al., 1972, 

p. 68) • 

Although much has been written about the teaching 

of Piagetian tasks controversy exists as to the success 

or feasibility of such teaching. The impact this type 

of teaching makes on overall cognitive development, or 

the generality of such teaching has been criticized 

(&kind, 1973; Evans, -1971; Denis-Prinzhorn, 1972; Duck

worth, 1973a). In this study it was hypothesized that 



performance on Piagetian tasks would be positively 

effected; however, the tasks per se were not taught. 

Implications ... for Curricul,11m Development 
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In reviewing the literature on educational impli-

cations of Piaget's theory Evans (1971) concluded 

a cluster of basic principles are stressed. Included 

are emphasis upon: (1) active, self-discovery, in

ductively oriented learning experiences whereby a 

child is able to perform transformations on materials 

from the environment ... ; (2) arrangement of moder

ately novel experiences which capitalize upon and 

facilitate stage-relevant thinking operations but 

simultaneously accommodate to the child's present 

intellectual style; (3) a variety of patterned and 

enriched concrete sensory experiences; (4) the symbol

ization of manipulative, play, and aesthetic experi

ences; (5) provision of a variety of models for 

imitative learning; (6) a high rate in interpersonal 

interaction among children with ample opportunity for 

role playing, a sharing of different viewpoints, and 

corrective discussions led by adults under appropriate 

circumstances; and (7) the use of the clinical method 

to study children's progress (specifically for the 



purpose of noting the process through which a child 

may go en route to a problem solution). (p. 235) 

Kamii (1973) condenses these into what she calls 

the "three main principles" (p. 199) of pedagogy: 

(1) "learning has to be an active process, because 

knowledge is a construction from within" ( p. 1 99), 

(2) the teacher needs to realize 11 the importance of 

social interactions among children in school" (p. 200), 

and (3) "the priority of intellectual activity based on 

actual experiences rather than language" (pp. 200-201) 

should be stressed. A nutrition curriculum which di

rectly involves children in cooking, eating, and other 

food related situations takes into account those three 

principles. 
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Kamii and DeVries (1974) identify four additional 

principles of teaching based on Piagetian theory: 

(1) teach in the context of the child's play, 

(2) encourage and accept the child's "wrong" answers, 

(3) figure out what the child is thinking about and 

teach according to the three types of knowledge, and 

( 4) teach to content as w el 1 as pro c es s . ( p . 3 3 ) 

The Piagetian rationale for the first principle is that 

"in play, children feel an intrinsic reason to exercise 

their intelligence and curiosity" (Karnii & DeVries, 1974, 
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p. 12). When learning is not intrinsically interesting, 

motivational techniques or gimmicks are used to interest 

the learner. Kamii says "something is profoundly wrong 

when educators have to use gimmicks to motivate preschool 

children to learn" (Moss, 1974-, p. 2). Cooking is a play 

activity with its own unique intrinsic rewards and it 

meets the criteria of the first teaching principle above. 

Teachers in a Piagetian program are to encourage 

and accept the child's "wrong" answers because of the 

understanding of how the child acquires his answers. The 

"wrong" answers of the preoperational child are correct 

according to his mental structures. If the child does 

not yet have the necessary structures he will not under

stand, but be confused by the correct adult answer, and 

the imposing adult authority undermines his autonomy and 

inititative (Kamii, 1973a; Kamii & DeVries, 1974-). 

To illustrate the third principle of figuring out 

what the child is thinking about and teaching according 

to the kinds of knowledge, Kamii and DeVries use the 

example of a pudding-making session. Social knowledge 

is acquired when the teacher suggests that the children 

use spoons and cups, rather than licking their fingers. 

Social knowledge is acquired by feedback from people so 
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here the teacher should not be reluctant to give this 

type of information. If the child believes that by 

putting the chocolate pudding into the refrigerator it 

will become solid chocolate, the teacher should allow 

the child to refrigerate the pudding to see the results. 

The teaching of physical knowledge "may even give a 

sense of security and confidence to the children by 

enabling them to control objects and to predict the 

regularity of the reactions" (Kamii, 1973, p. 209). 

"If a child brings paper cups for the group's 

pudding the teacher might ask whether there are 'just 

enough' and encourage each child to decide whether or 

not he agrees. In logico-mathematical knowledge, the 

teacher should thus refrain from giving direct feedback, 

but, instead, encourage reflecting abstractions" (Kamii 

& DeVries, 1974, p. 28a). Decentering, or seeing another 

point of view, is encouraged by the peer interaction 

of agreement or disagreement over the number of cups. 

Cooking and food experiences offer many opportunities 

for physical knowledge, logico-mathematical knowledge, 

and social knowledge. 

Kamii and DeVries' fourth teaching principle, 

teach to content as well as process, at first appears 

ambiguous since they note with disapproval that the 



28 

"overemphasis on process, or 'cognitive skills,' reflects 

empiricist-mechanistic assumptions about the intellect 

as a machine that processes information" (Kamii & DeVries, 

1974, p. 30a). They also caution against the contents of 

a curriculum being facts and specific knowledge. But 

their point is the co-existence of the two, content and 

process. Kamii and DeVries (1974) state in their summa-

tion of Duckworth, "the first consideration . is to 

contents that interest and fascinate children. The more 

they become involved, the more new connections they will 

make, and their logico-mathematical structure necessarily 

develops" (p. 3,a). Piaget (cited in Kamii and DeVries, 

1974, p. 31a) concurs: 

The child can certainly be interested in seriating 

for the sake of seriating, and classifying for the 

sake of classifying, etc., when the occasion presents 

itself. However, on the whole it is when he has 

events or phenomena to explain or goals to reach in 

an intriguing situation that operations are the most 

exercised. 

Cooking as curriculum content is not only practical 

since time at school is used for snacks and meals, it is 

an activity which children find interesting, fascinating, 
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and rewarding--especially when the results are edible. 

Cooking events and phenomena naturally set themselves 

up for classifying, seriating, or numerical construction. 

The areas of knowledge and their structuring processes 

provided the framework for the structuring of the daily 

activities of this nutrition curriculum. 



CHAPTER III 

METHODOLOGY 

Subjects 

Subjects in the experimental group receiving the 

nutrition curriculum were four and five year old children 

at the Pearl C. Anderson Day Nursery, Day Care Association 

of Metropolitan Dallas, located in Garland, Texas. Four 

and five year old children enrolled in the Head Start 

Center, Garland, served as the control group. The Head 

Start Center was chosen as the control group because of 

the physical proximity to the Anderson Center, and the 

similarity of age, and of ethnic and socioeconomic enroll

ment. The experimental group was selected because of the 

willingness of the Anderson Center to participate in the 

study. Demographic information about the subjects is 

reported in Table 1. 

Instruments 

For evaluation of Piagetian studies, Kamii (personal 

communication, February 4, 1975) contends that the present 

psychometric approach is outdated. Piagetian tasks are to 

be used for "diagnostic purposes" (Kamii & DeVries, 1974, 

30 
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p. 57) rather than evaluation. For this study however, 

one purpose was to evaluate the effect of the nutrition 

curriculum upon Piagetian task performance. On that basis 

the Cahoon Cognitive Tasks (CCT) was selected. The CCT 

presented the tasks in a test format which facilitated 

scoring of performance. 

_§ex 

Male 

Female 

Mean Age 

In months 

Rae& 

Black 

White 

Mexican
American 

Table 1 

Demographic Data 

Experimental 
(n=18) 

12 

6 

61 • 17 

1 1 

5 

2 

Control 
(n=15) 

6 

9 

57.67 

12 

1 

2 

Total 
(n=33) 

18 

1 5 

59.42 

23 

6 

4 
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The CCT test manual states, "the information pro

vides a relatively accurate means of measuring the child's 

cognitive skill, and allows certain assumptions to be made 

as to intellectual level or stage at which the child 

functions" (Cahoon, 1974, p. 47). The tasks used by Cahoon 

have been patterned after previous research concerning 

Piagetian tasks (Cahoon, 1974). In administering and 

scoring the CCT subtests for seriation, number and classi

fication were used. The subtests were related to the area 

of logico-mathematical knowledge which was denoted in the 

daily plans for the cooking activities. The instrument 

was designed primarily for classroom use, rather than 

research, thus it did not report reliability or validity 

data. 

Physical knowledge was previously defined as the 

knowledge the child gains from the feedback of his action 

upon objects. The Food Knowledge Test was constructed to 

measure physical knowledge resulting from participation 

in the nutrition curriculum. The Food Knowledge Test 

(Appendix C) utilized pictures of beets, broccoli, zuc

chini, pineapple, cauliflower, spinach, and carrots. The 

pictures available of turnips, yellow squash, and cabbage 

were not clear, so the actual food item was used. For 



each picture or food item a series of questions was asked 

and the child's responses were recorded. There were no 

noticeable differences in patterns of responses to the 

pictures or the food items. 

33 

The criteria for scoring were that the answer be a 

property or characteristic of the food, or be a result of 

the child's action upon it. Several answers tended to 

overlap with the logico-mathematical area. For example, 

in response to the question of what happens when this food 

is cut, many replied, "you eat it," or "you cook it. 11 

Eating or cooking as such are not properties of the food, 

but that functional response was interpreted as knowledge 

which the child could have gained from his actions on 

foods. Scoring of the instrument was completed by the 

investigator and a graduate student familiar with the 

administration and scoring criteria. Data analysis was 

performed using the raters' mean scores. 

The Food Acceptance Test (Appendix B) was developed 

to measure acceptance of the foods used with the curricu

lum. The instrument consisted of 25 food items divided 

into two subtests: 

Subtest A--Cottonseed Snacks; oatmeal bar, prune and 

yam bread, cereal snack, marshmallow squares, carrot 

cake, peanut butter, salad bar, and muffins. 



Subtest B--Non-cottonseed Snacks (Raw Vegetables and 

Pineapple); beets, carrots, cabbage, broccoli, bean 

sprouts, yellow crookneck squash, zucchini, cauli

flower, turnips, spinach, and pineapple. 

(Cooked Vegetables); broccoli, spinach, carrots, 

cabbage, zucchini, and yellow crookneck squash. 

In administering the Food Knowledge Test a check 

(J) was used to indicate a favorable response. A minus(-) 

was used for a negative response. The tester showed and 

identified each sample to the child being tested. The 

experimenter then asked, "Would you eat or taste some of 

this?" and "Do you like that?" 

If the child ate or tasted the sample a favorable 

response was recorded. If the child put the food sample 

back on the plate or spit it out, a minus was recorded in 

the "eat" column. If the child indicated he liked the 

sample, a favorable response was recorded in the "like" 

column. When the child remained nonverbal a decision was 

made by the experimenter on the basis of behaviors such as 

consuming the sample, spitting out the sample, gestures or 

facial expressions. When favorable responses were recorded 

in both the "eat" and "like" columns, food acceptance for 

that child was recorded. 
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Procedure 

Prior to initiating the curriculum both groups were 

pretested for food acceptance, food knowledge, and perfor

mance on Piagetian tasks. Administration of the tests was 

conducted by the investigator. The curriculum was imple

mented over a six-week time period. The activities were 

supervised by the investigator. A teacher aide at the 

Center assisted with several of the activities. 

Children in the control group received the same 

foods as those prepared by the experimental group in the 

cooking activities. These foods were taken to the Head 

Start Center biweekly and were served with the snacks or 

meals. In addition to cottonseed flour snacks the fol

lowing foods were used in the curriculum: carrots, 

cabbage, broccoli, yellow crookneck squash, bean sprouts, 

turnips, beets, pineapple, spinach, and zucchini. 

Following completion of the curriculum posttesting 

for both groups was conducted. The data were coded and 

programmed for analysis. The results are presented in 

Chapter IV. 

Design 

The "Nonequivalent Control Group Design" (Campbell 

& Stanley, 1963, p. 40) was utilized. This design was 
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necessitated by the inability to randomize. Analysis of 

covariance, as suggested by Campbell and Stanley (1963), 

was performed. Kerlinger (1974) defines analysis of 

covariance as ''a form of analysis of variance that tests 

the significance of the differences between means of final 

experimental data by taking into account and adjusting 

initial differences in the data" (p. 347). Kerlinger 

(1974) also indicates this as a procedure for use with 

intact groups when randomization is not possible. 

Curriculum 

To test the hypothesis under consideration a nutri

tion curriculum (Appendix A) of cooking activities was 

developed. For each cooking activity questions were 

structured which related to the Piagetian areas of physical 

knowledge and logico-mathematical knowledge. The curricu

lum was implemented over a six-week period, involving 26 

school days. A weekly listing of the foods prepared in 

the cooking experiences follows: 

Week I: cabbage and lettuce, raw yellow crookneck 

squash with dip, raw turnips, raw cauliflower, fresh 

pineapple. 

Week II: muffins (cottonseed flour snack), raw 

broccoli with dip, peanut butter (cottonseed flour 

I 



snack), cooked frozen broccoli, cabbage and green 

pepper slaw. 
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Week III: oatmeal bars (cottonseed flour snack), fried 

shredded carrots, carrot cake (cottonseed flour snack), 

fried bean sprouts. 

Week IV: marshmallow squares (cottonseed flour snack), 

prune and yam bread (cottonseed flour snack), cooked 

yellow crookneck squash. 

Week V: peanut butter (cottonseed flour snack), marsh

mallow squares (cottonseed flour snack), raw beets, 

cereal snack (cottonseed flour snack). 

Week VI: cooked zucchini, salad bar (cottonseed flour • 
snack), mixed green salad (the mixed green salad, with 

variations, was done for three days). 

The cooking activities were coordinated with the 

weekly menus at the Anderson Center. Cottonseed flour 

snacks replaced regularly scheduled snacks of similar 

nature. The non-cottonseed snacks were used as a supple

ment to the regularly scheduled snacks. 

Piaget (1973a) notes that preschool children are 

strongly dominated by the need for material action upon 

objects. This was the foundation for the curriculum 

activities. The activities were designed to allow maximum 



opportunities for the children to actively manipulate th e 

foods, materials and utensils. Within these activities 
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the children were also participating in many concrete 

sensory experiences. Kamii (1973) reaffirms this approach. 

Teachers should realize "the priority of intellectual 

activity based on actual experiences rather than languag e" 

(Kamii, 1973, pp. 200-201 ). 

In asking questions care was taken to avoid pre

senting children with the correct answers. The questions 

were planned and posed so that by interaction with the 

materials the children could find the answers or gain 

information. "Wrong" answers were accepted by the inves

tigator when they were indicative of and correct according 

to the child's underlying mental structures. In situations 

where a correct answer was necessary, such as the number 

of servings needed, "conflict" was resolved through pee:r 

interaction rather than having the adult supply or enforce 

the correct answer. 

Since learning occurs best when the content and the 

process are interesting to children (Duckworth, 1973; 

Kamii & DeVries, 1974), the children participated in the 

cooking activities by choice. This was the accepted pro

cedure except when there were conflicting classroom 

activities. Choices were then made by the classroom 



teacher. Each child did have the choice to sample or 

refuse the prepared foods. 

This quasi-experimental design was implemented 

with a sample of four and five year old children experi

encing a nutrition curriculum. Food acceptance, food 

knowledge, and performance of Piagetian tasks were mea

sured. Statistical analysis is presented in Chapter IV. 
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CHAPTER IV 

RESULTS AND DISCUSSION 

The purpose of the present investigation was to 

evaluate a nutrition curriculum on the basis of increased 

food acceptance and performance on Piagetian tasks. Quan

titative measures of Piagetian task performance, food 

knowledge, and acceptance of specific cottonseed snacks 

and non-cottonseed snacks were obtained. The data were 

analyzed by the analysis of covariance technique with a 

.05 significance level. 

Results 

Table 2 presents the means, standard deviations, 

and adjusted means for the experimental and control groups, 

with respect to total food acceptance. The post mean score 

indicated the control group declined in total food accep

tance. The experimental group, which had a smaller pretest 

mean score, showed a gain in posttest mean score. Table 3 

presents the results of the analysis of covariance for 

total food acceptance. The F ratio of 29.51 was signifi

cant, indicating that there was a significant difference 
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between the experimental group and the control group on 

adjusted mean scores from the Food Acceptance Test. 

Table 2 

Means, Standard Deviations, and Adjusted Means: 

Experimental 
(n=18) 

Mean 

Food Acceptance 

Control 
(n=15) 

Mean 

Total 
(n=33) 

Mean 

41 

Pre 12.6111 6.5811 

Post 21.3889 3.7123 

Adjusted 22.0455 

16.8000 5.4799 14.5152 6.3744 

14.4000 5.5395 18.2121 5.7650 

13.6120 

Source DF 

Total 31 

Within 30 

Treatment 1 

Table 3 

Analysis of Covariance: 

Food Acceptance 

Sum of 
Squares 

1043.9753 

526.2949 

517.6804 

Mean 
Square 

17.5432 

517.6804 

F (1,30) at . 05=4. 17

29.5090 <.001 S 



Acceptance of snacks made with cottonseed flour 

was measured by Subtest A of the Food Acceptance Test. 

Means, standard deviations, and adjusted means for this 

subtest are given in Table 4. The experimental group had 

a pretest mean score of 5.28 and showed a gain for the 

posttest mean (7.56) and the adjusted mean (7.77). The 

control group had a mean of 6.93 pre and post, and an 

adjusted mean score of 6.68. 

Table 4 

Means, Standard Deviations, and Adjusted Means: 

Food Acceptance Cottonseed Snacks 
----···-----··-· 

Experimental Control Total 
(n=18) (n=15) (n=33) 

Mean SD Mean SD Mean SD 
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----
Pre 5.2778 2.2959 6.9333 1 . 9809 6.0303 2.2843 

Post 7-5556 1 • 0416 6.9333 1 . 6676 7.2727 1 .3755 

Adjusted 7.7698 6.6762 

The analysis of covariance for acceptance of 

cottonseed flour snacks is summarized in Table 5. The F 

ratio was computed to be 5.57. This indicated significant 

difference between groups on the adjusted mean scores for 

acceptance of cottonseed flour snacks. 



Source DF 

Total 31 

Within 30 

Table 5 

Analysis of Covariance: 

Food Acceptance Cottonseed Snacks 

Sum of 
Squares 

54. 1307 

45.6597 

Mean 
Square E 
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Treatment 1 8.4709 

1 • 5220 

8.4709 5.5657 0.0250 S 

F ( 1 , 30) at .05=4.17 

Subtest B of the Food Acceptance Test measured 

acceptance of non-cottonseed flour snacks. Table 6 pre

sents the means, standard deviations, and adjusted means 

for this measure. 

The analysis for the control group showed a lower 

adjusted mean score (7.03) and posttest mean score (7.47) 

than the pretest mean score of 9.87. For the experimental 

group the pre, post, and adjusted mean scores were 8.00, 

13.83, and 14.19. 
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Table 6 

Means, Standard Deviations, and Adjusted Means: 

Food Acceptance Non-cottonseed 

:Experimental Control Total 
(n=18) (n=15) (n=33) 

Mean SD Mean SD Mean SD 

Pre 8.0000 4.3250 9.8667 4.2235 8.8485 4.3165 

Post 13.8333 2.9754 7.4667 4.4700 10.9394 4.8794 

Adjusted 14.1934 7.0346 

Analysis of covariance indicated a significant 

difference (F=36.52) between the experimental group and 

the control group on adjusted mean scores for acceptance 

of non-cottonseed flour snacks. Table 7 summarizes the 

results of the analysis of covariance. 

Source 

Total 

Within 

Treatment 

F (1,30) at 

DF 

31 

30 

1 

Table 7 

Analysis of Covariance: 

Food Acceptance Non-cottonseed 

Sum of 
Squares 

727.2471 

327.9866 

399.2605 

Mean 
Square 

10.9329 

399.2605 36. 51 92 < • 001 S 

.05=4.17 



Table 8 presents the means, standard deviations, 

and the adjusted means for both groups with respect to 

performance of Piagetian tasks measured by the Cahoon 

Cognitive Tasks. Both groups showed a gain in means 

scores from pre to post. The adjusted mean score for the 

experimental group (11.67) was lower than the posttest 

mean score of 12.78. For the control group the analysis 

revealed an adjusted mean score (8.14) larger than the 

posttest mean score (6.80). The F ratio (Table 9) of 

4.54 was significant, indicating a significant difference 

between groups on performance on the Cahoon Cognitive 

Tasks. 

Table 8 

Means, Standard Deviations, and Adjusted Means: 

Cahoon Cognitive Tasks 

Experimental Control Total 
(n=18) (n=15) (n=33) 

Mean SD Mean SD Mean SD 
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Pre 9.4444 4.7801 6.4667 6.5777 8.0909 5.7737 

Post 12.7778 5.9067 6.8000 7. 1033 10.0606 7.0531 

Adjusted 11.6666 8. 1334 
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Table 9 

Analysis of Covariance: 

Cahoon Cognitive Tasks 

Sum of Mean 
Source DF Squares Square E p 

Total 31 724.6523 

Within 30 629.4639 20.9821 

Treatment 1 95. 1885 95.1885 4.5366 0.0415 S 

F (1,30) at .05=4.17 

Means, standard deviations, and adjusted means for 

scores for the Food Knowledge Test are presented in Table 

10. The data evinces that both groups had gains from pre 

to post, but the adjusted mean score for the experimental 

group was smaller than the posttest mean score. For the 

control group the adjusted mean was larger than the post

test mean score. The adjusted mean scores for Food Knowl

edge were analyzed (Table 11) and no significant difference 

was obtained. 
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Table 10 

Means, Standard Deviations, and Adjusted Means: 

Pre 

Post 

Adjusted 

Source 

Total 

Within 

Food Knowledge 

Experimental Control 
(n= 1 5) (n=18) 

Mean SD Mean SD 

20.0278 9.3171 1 4.8000 6.7554 

25.4444 10.8910 16.2333 8.3706 

23.3321 

DF 

31 

30 

1 8.7681 

Table 11 

Analysis of Covariance: 

Food Knowledge (FK) 

Sum of 
Squares 

1 480.5979 

1326.4631 

Mean 
Square 

44.2 1 54 

Total 
(n=33) 

Mean SD 

17.6515 8.5481 

21 .2576 1 o. 7407 

E 

Treatment 1 154. 1348 154. 1 348 3.4860 0.07 1 7 NS 

F (1,30) at .05=4. 1 7 
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Discussion 

One of the assumptions of this investigation was 

that a child's active involvement in a nutrition curric

ulum would affect his food attitudes and alter food accep

tance. The Anderson experimental group, which received 

the nutrition curriculum, showed a significant difference 

on adjusted test scores for total food acceptance. Support 

for Hypothesis 1, that there will be a significant differ

ence between groups on total food acceptance, was obtained 

as a result of the analysis of data for total acceptance. 

The experimental group showed a positive gain in 

mean scores (Table 2), but the control group revealed a 

negative gain in mean scores. The control group received 

the same foods as used in the nutrition curriculum, but 

did not participate in cooking activities. One explanation 

for this decline could have been the testing situation. A 

receptacle for spitting out food was not present for all 

the pretesting of the control group. Familiarity with the 

researcher may have caused the children in both groups to 

have felt more at ease in rejecting foods in the posttest. 

However, the greater degree of familiarity with the re

searcher for the experimental group may have resulted in 

their increased posttest acceptance as an attempt to 



please. Teacher attitude may have been another possible 

explanation. Participation with the study and with the 

nutrition curriculum may have had an effect on the atti

tudes of the teachers in the experimental setting and 

their willingness to try unfamiliar foods. 

The analysis of the data for cottonseed snacks 

(Table 4) indicated that the experimental group had posi

tive gains and the scores for the control group did not 

change from the pretest to the posttest. The experimental 

group also gained positively in scores for acceptance of 

non-cottonseed snacks while the control group showed a 

negative gain (Table 6). 

The analysis of covariance (Tables 5 & 7) indicated 

that subjects did change in acceptance of cottonseed and 

non-cottonseed snacks as a result of the curriculum. This 

supports Hypothesis 1a and 1b which proposed that there 

would be a significant difference between groups on accep

tance of the cottonseed and non-cottonseed snacks. 

Additional analysis was performed on the data 

for acceptance of the individual foods used in the Food 

Acceptance Test. Percentages of pre and post acceptance 

of each food item for the experimental and control groups 

are listed in Appendix D. Results of the analysis for 
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significance of changes of acceptance, computed by the 

McNemar Test (Conover, 1971), are presented in Appendix F. 

The McNemar tests for significance only within groups, it 

does not permit comparison between groups. The data were 

influenced by the small sample sizes and the high rate of 

acceptance, particularly for the cottonseed snacks, on 

the pretest. 

Hypothesis 2, which stated there would be a sig

nificant difference between groups on the Cahoon Cognitive 

Tasks, was supported as a result of analysis of data for 

the Cahoon Cognitive Tasks (Table 9). The Cahoon test 

measured performance on the Piagetian logico-mathematical 

tasks of number, seriation, and classification. It re

quired that the experimenter manipulate the materials and 

pose questions to which the children gave verbal responses. 

After the pretesting was begun the researcher noticed that 

many of the children did not seem to understand the verbal 

questions and gave verbal responses in a very random 

manner. More explanations were included in the testing 

procedure for the control group and some of the experi

mental group on the pretest and many non-verbal responses 

were solicited on the posttest for both groups. The 

pretest scores for the experimental group were possibly 

larger as a result of the testing procedure. Both groups 



were posttested in the same manner and they both had mean 

score gains from pre to post. 

Rejection of Hypothesis 3 was made as a result of 

the analysis of data for the Food Knowledge Test (Table 

11). The experimental group and control group did not 

differ significantly on their posttest performance on the 

Food Knowledge Test. This test was scored by two raters. 
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A simple correlation of the raters scores showed a corre

lation of .99 between raters for both pre and post data. 

The analysis of covariance were performed using the rater's 

mean scores. Lack of significance may have been partially 

due to the testing situation. Subjects in the experimental 

group knew that the sampling portion of the testing was 

completed and many appeared anxious to return to their 

interrupted outdoor play. 

In comparing the data from the groups, the control 

group generally had lower scores and showed positive gains 

in mean scores on two measures. The pre and post differ

ences between the groups could have resulted from the 

differences in age and sex. It should also be noted that 

testing for the control group was conducted in various 

places at the Head Start Center and subject to distractions 

from noise, other children, or the Center's cats and 

kittens. 



CHAPTER V 

SUMMARY, CONCLUSIONS AND R~OMMENDATIONS 

This study was a quasi-experimental study designed 

to investigate the effects of a nutrition curriculum upon 

food acceptance, food knowledge, and performance of 

Piagetian tasks. Two groups of four and five year old 

children at Garland, Texas, served as the experimental and 

control groups. The experimental group (n=18) participated 

in the nutrition curriculum for a six-week period. The 

control group (n=15) received counterpart foods, but did 

not participate in the curriculum activities. Testing was 

conducted on a pre and post basis, and the data were 

statistically treated by analysis of covariance. 

The study was premised on the assumptions that: 

(1) food is intrinsically rewarding and a natural part of 

the child's life; (2) a child's active participation in a 

nutrition curriculum will affect his attitudes and will 

alter food acceptance; and (3) a nutrition curriculum can 

be integrated with Piagetian areas of knowledge. The 

hypotheses stated were: (1) there would be a significant 

difference between subjects in the experimental group as 
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compared to subjects in the control group in acceptance of 

cottonseed snacks (1a), non-cottonseed snacks (1b), and 

total food acceptance; (2) there would be a significant 

difference between subjects in the experimental group as 

compared to subjects in the control group in Piagetian 

task performance on the Cahoon Cognitive Tasks; and 

(3) there would be a significant difference between sub

jects in the experimental group as compared to subjects 

in the control group in scores on the Food Knowledge Test. 

When the data were analyzed, support was gained 

for hypotheses 1, 1a, 1b, and 2. No support for hypothesis 

3 was obtained in that there was no significant difference 

between groups on Food Knowledge scores. It appears that 

subjects who participated in the nutrition curriculum 

increased in food acceptance and in logico-mathematical 

knowledge areas of classification, seriation, and number. 

The evaluation instrument and the testing situation may 

partially account for the lack of significant difference 

in the Piagetian area of physical knowledge which was 

measured by the Food Knowledge Test. The curriculum was 

designed to provide cooking experiences in which the child 

would be interested and actively involved, thus facili

t.nt . inf~ UH ' d< )v,d o pmenl. nf' phy~ ; ical knnwl ,,dt~' ' a11d ·1ovico-

111 : 1t.l1t !lll,'tl.l\ ~c t1 lu1uwlt '. d~:1 : lll1 •11t: : -l'1·!11:·,l1111·11, F, : L111i l, ,'\ M111111tll1d, 
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1972; DeVries & Kamii, 1974; Duckworth, 1973; Kamii, 1971; 

Kamii & DeVries, 1974). 

The lower posttest scores from the control group 

who received the same foods, but did not participate in 

the cooking activities, appear to support the theoretical 

assumption that involvement in cooking experiences does 

increase food acceptance (Cohn, Johnson, & Randolph, 1972; 

Foster, 1972; Juhas, 1969). However, the study was con

ducted with small intact groups and generalization beyond 

that population should be made cautiously. 

Recommendations 

It is recommended that this study be replicated 

and expanded to verify further the effects of such curric

ular activities. The suggestions for further research are: 

1. The time period of six weeks be extended. 

2. The study be conducted with subjects in various 

preschool settings involving children of different socio

economic backgrounds and ethnic groups. 

3. The curriculum activities be conducted by the 

regular classroom staff and be integrated and incorporated 

into the total classroom curriculum. 

4. The research design be expanded to include an 

experimental group, a second group not participating in 



the curriculum, but receiving the counterpart foods, and 

a third group which would not experience either the 

curriculum or the foods. 

5. Further exploration be developed to ascertain the 

effects of an active nutrition curriculum on language 

development, reading readiness, and IQ. 

Implications 

Several implications for educators can be drawn 

from this study. Meal or snack time in a classroom can 

be more than just a functional routine. The children can 

prepare many of their own foods, and the preparation pro

cess is one which fosters cognitive growth and may have 

other educational benefits. 
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Cooking or food preparation is an area where 

mothers may feel comfortable and have expertise. Class

room cooking activities could be used to encourage the 

involvement and participation of mothers or parents in the 

classroom. The importance of cooking activities could be 

clarified to the school cook who could also be drawn into 

and contribute to the classroom or educational process. 

The study additionally shows that children's accept~ce of 

a variety of vegetables can be increased thus more raw and 

cooked vegetables can be incorporated into menus for snacks 

and meals. 
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APPENDIX A 

THE NUTRITION CURRICULUM 

ACTIVITY GUIDES 



GENERAL PROCEDURES FOR COOKING ACTIVITIES 

1. The number of children may be limited by the teacher, 

but the choice to participate should be made by the child. 

The teacher may ask children who are being disruptive to 

leave the activity. 

2. The children should be allowed to handle (touch, smeel, 

shake, etc.) the food and equipment except when the health 

or safety of the children would be jeopardized. 

3. The children can use knives with serrated edges, such as 

steak knives. However the teacher should first demonstrate 

the use (hand on the handle, index finger on the dull side 

of the blade). The food should be kept on the table while 

cutting to prevent accidents. 

4. Tasting the product should be voluntary. Tasting during 

the cooking process will vary depending on the activity and 

the mode of tasting (fingers, spoons, etc.). 

5. Clean up should be part of every cooking activity. 

6. Preceding the cooking activity, each child should wash 

and towel dry his hands. 

On the following activity sheets: 

PK refers to the area of physical knowledge 

T.M ref er~~ t.c, tllt' .1 r t::"a of logico-mathematical knowledge 



Activity 1--Cabbage and Lettuce 

Equipment: vegetable grater or shredder, serving bowls, 
knives, paper towels, paper plates (to cut on to protect 
table surfaces), facilities or equipment for washing the 
food. 

Supplies: one head each of cabbage and lettuce. 

Procedure: Discuss both foods while whole then let the 
children wash and dry each. Discard outer leaves. The 
teacher should cut the cabbage and lettuce in halves-
compare, then cut in sections. The children can cut the 
smaller sections using the knives or the shredder for the 
cabbage. Demonstrate and discuss the safe use of the 
knives. 

Discussion guide and questions: 

PK What is this (cabbage, lettuce)? 

LM How are these alike? (color, size, shape, etc.) 

LM Which will weigh more or which is heavier? 

PK& How are these different? Do they taste the same? 
LM 

67 

PK What will this look like inside? Will there be seeds? 

PK& What can we do with lettuce? cabbage? How else do 
LM we fix it and eat it? 

LM After we cut both of these what will they look like? 

LM Will we have more after we cut them? Will it taste 
different after it is cut? (save a few big pieces, 
uncut, for comparison). 



Activity 2--Raw Yellow Squash with dip 

Eguip~ent: vegetable brushes, provisions for washing the 
food, knives, paper plates, paper towels, serving bowls. 

Supplies: about a dozen yellow crookneck squash, sour 
cream dip (1 cup sour cream, 1 Tablespoon mayonnaise, 
1 teaspoon lemon juice). 
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Procedure: Scrub squash with brushes, dry with paper 
towels. Cut off the ends and cut crosswise making circles. 
The teacher may cut off the ends, but the children should 
be able to do all the rest. Put in bowls, serve with dip. 

Discussion guide and questions: 

PK What is this? 

PK What color is it? 

PK& What do you think the inside will look like? How is 
LM it different on the inside from the outside? 

PK How does it taste? sweet or sour? 

LM After cutting is it still squash? Is there more now? 

LM& (Using the circles made from the crosswise cut) What 
PK do these look like, or what shape is this? 



Activity 3--Raw Turnips 

~911ipment: knives, paper plates, vegetable peelers, 
vegetable brushes, provisions for washing vegetables, 
paper towels. 

Supplies: 6-8 turnips, two small bowls of salt and two 
small bowls of sugar. 
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Procedure: Read The Great, Big, Enormous Turni~ by Alexei 
Tolstoy. Cut off the greens. The children should scrub 
the turnips with the vegetable brushes and dry with paper 
towels. The children may use either the knives or the 
vegetable peelers to remove the outer peel. Before peeling 
the teacher should cut the turnips in half to prevent their 
rolling and be easier for the children to manipulate. 
After peeling the turnips can be cut in strips or squares. 
Eat by dipping in salt, sugar, or both. 

Discussion guide and questions: 

PK What are these? 

PK What colors are these? 

PK Do you know what we call this stuff on top (greens)? 

PK& Does it look like any other food? (onion) 
LM 
PK Do these have a smell? 

PK Are they hard or soft? (whole) 

PK Are they soft or crunchy to eat? 

LM Which is the biggest? smallest? in between? 

LM& In these bowls how can we tell which has salt and 
PK which has sugar? 

LM Do you think they will taste different if you dip them 
in the salt or sugar? 



Activity 4--Raw Cauliflower 

Equipment: knives, paper plates, provisions for washing 
food, serving bowls. 

§~pplies: one large head of cauliflower. 
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Procedure: Discuss the cauliflower while whole. The 
teacher should cut the cauliflower into sections. The 
children can cut the sections into small pieces or break 
them into small pieces with their hands. The paper plates 
can be used to hold the cauliflower and protect the table. 
Put the pieces in serving bowls. Eat with juice snack. 

Discussion g~ide and questions: 

PK What is this? 

PK What color is it? 

PK What shape is it? How does it feel and smell? 

PK& What will happen when we cut it? Is it the same on 
LM the inside? 

PK& How does it taste? sweet or sour? crunchy or soft? 
LM 
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Activity 5--Fresh Pineapple 

Equipment: large knife (very sharp), cutting board, paper 
plates. 

Supplies: one large pineapple, preferably very ripe. 

Procedure: The teacher should do the cutting in this 
activity since the pineapple exterior is very tough and 
difficult to cut. Allow the children to examine the 
pineapple (touch, smell, shake, rub, etc.). Cut off the 
top 1-1½ inches below the leaves. The top can later be 
"planted" on the top of a bowl of damp sand. 

Quarter the pineapple; cut away outer layer and remove 
the "eyes." Cut in small pieces. While the teacher is 
cutting, the children can be counting out the needed number 
of plates. Eat with fingers or with toothpicks. 

Discussion guide and questions: 

PK What is this? 

PK How does it feel? smell? 

PK What do you think will happen when we cut it? 

PK& Is it different on the inside? how? 
LM 
PK& How does it taste? Is it as sweet as the pineapple 
LM we get from a can? 

Note: this activity was done outdoors. 
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Activity 6--Muffin..§. (Cottonseed Snack) 

Equipment: large bowl, smaller bowl, or a set of mixing 
bowls, wooden spoons, flour sifter, wax paper, two sets of 
measuring cups (one with the 1/8 cup), two sets of mea
suring spoons, table knife or spatula, muffin pans, paper 
miffin liners, timer or clock. 

fuuull~: necessary ingredients supplied by the Research 
Institute, Human Nutrition. 

Procedure: Follow the recipe below. See question and 
discussion guide section below. 

2-1/4 cups light brown sugar, 3/4 cup LCP cottonseed flour, 
2-1/4 cups all-purpose flour, 1-1/8 cups shortening (or 
1 cup+ 2 tablespoons), 1-1/2 teaspoons cinnamon. Preheat 
oven to 325F. 
1. Mix the above ingredients until the mixture is the 
consistency of pie dough. Take out 3/4 cup and reserve 
for topping. 
A~~: 2 small eggs beaten, 1 teaspoon vanilla, 1-1/4 tea
spoons soda, 1-1/4 cups+ 1 tablespoon thick buttermilk. 
2. Mix well. Pour into paper muffin liners. Sprinkle 
reserved crumb mixture on top of each muffin. 
3. Bake at 325F. for 35 to 40 minutes. 

Discussion guide and questions: 

PK Allow the children to smell, taste or touch each 
ingredient if they want. 

PK Ask what each ingredient is as it is used? 

LM The children can measure, pour and count the ingredi
ents as they are called for in the recipe. 

PK What happens to the flour when it is sifted? 

LM Count the number of spaces in the muffin pans; each 
child can pour two, etc. 

PK& Do the cottonseed flour and the all-purpose flour look 
LM alike? Are they different? 

PK& How is the buttermilk different from other milk? 
LM 
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Activity 7--Raw broccoli with peanut butter di_-Q 

Equipment: steak knives, facilities or equipment for 
washing the broccoli, paper plates, paper towels . 

.s.iuml_:l.a§: one big bunch of broccoli, peanut butter dip 
made with peanut butter~ mayonnaise, and honey (2 or 3 
small bowls for the dipJ . 

..Pro..Q..e..dure: Wash the broccoli thoroughly in water. Pull 
off the leaves. The teacher should cut the broccoli into 
several sections. The children finish by cutting the 
broccoli into small pieces. Paper plates can be used to 
protect the cutting surface used, and the broccoli may be 
served from paper plates or use 2 or 3 bowls. The broccoli 
is used to dip in the peanut butter dip. 

Discussion guide and qu~ions: 

PK What is this? 

PK What color is it? 

PK How does it feel? smell? 

LM Have you ever eaten this before? 

LM After we cut it is it still broccoli? 

PK Is it soft or crunchy when you eat it? 

Note: This activity was done outdoors. 
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Activity 8--Peanut Butter (Cottonseed Snack) 

Equipment: measuring cups and spoons, flour sifter, wax 
paper, mixing bowl, wooden spoons, plastic knives (enough 
for the entire group). 

Supplies: necessary ingredients supplied by the Research 
Institute, Human Nutrition. 

Procedure: Follow the recipe below. See discussion guide 
and questions. 

7 cup peanut butter 1 2/3 cup LCP cottonseed flour, 
2 Tablespoons oil, -,;4- cup honey 
1. Remove peanut butter from refrigerator at least two 
hours before mixing or have at room temperature. 
2. Measure peanut butter into mixing bowl. 
3. Sift and blend cottonseed flour into peanut butter 
slowly using oil to facilitate mixing. 
4. Add 1/4- cup honey and mix well. 

Divide into smaller bowls and put on table for snack. The 
children can use plastic knives to spread the peanut butter 
on graham crackers. The children can count the needed 
number of knives and napkins. 

Discussion guid_~ and questions: 

PK What are these (food items)? 

PK What happens when we add the oil? honey? 

LM How many children are here? How many knives and 
napkins will we need? 

LM& 
PK 

Is peanut butter soft or hard? 
smooth or rough? 

LM Does the honey taste like sugar? 

sweet or sour? 
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Activity 9--Cooked Frozen Broccoli 

Equipment: electric skillet with lid, measuring cups, 
measuring spoons, wooden spoons, serving bowls and spoons, 
timer or clock. 

Supplie~: two packages frozen chopped broccoli, salt. 

Procedur~: Read instructions on package back to the 
children--follow directions--measure water, salt, add 
broccoli. When boiling reduce heat to simmer. Serve 
with the lunch meal. 

Discussion K~ide and questions: 

PK Allow the children to handle the packages of frozen 
broccoli, asking about temperature, hard or soft, etc. 

PK Open packages and examine again. 

LM Does this look like the broccoli we ate with peanut 
butter the other day? If not, how is this different? 

PK Will it taste like the broccoli we had the other day? 

PK How can we tell when the water is getting hot? when 
boiling? 

PK& After we cook the broccoli will it still be frozen 
LM and have ice in it? 

PK What color is it? What color was the broccoli we had 
before? 

Note: Discussion was needed about heat and safety pre
cautions before using the electric skillet. It was heated 
very slowly so the children could begin to feel the heat 
near it. 
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Activity 10--Cabbage and Green Pepper Slaw 

Equipment: hand shredder or grater, electric shredder, 
knives, paper plates, provisions for washing food, serving 
bowls, large mixing bowl, wooden spoons. 

Supplies: one large head of cabbage, one green or bell 
pepper, coleslaw dressing, salt and pepper. 

Procedure: Let the children handle the cabbage whole and 
discuss it. The teacher should then cut it in half and 
then quarter it. The children can cut it into smaller sec
tions and using the knives, the hand shredder, or the 
electric shredder, cut into small strips or pieces. Paper 
plates can be used to protect the cutting surface of the 
table and hold the cabbage while cutting. Full plates can 
be emptied into the large mixing bowl. 

The green pepper can be examined whole, then halved and 
quartered. Using the knives the children can chop the 
pepper into small pieces and add to the cabbage. Pour on 
the dressing, having a group consensus when to stop. Shake 
on salt and pepper in the same manner (if too much is used 
the teacher may feel free to intervene and limit the 
amount). Mix well, serve with lunch. 

Discussion guide and questions: 

PK What is this (cabbage, pepper)? 

PK What color is each? 

PK How do they feel, smell, weigh, etc. (allow the 
children to examine each food before it is washed). 

PK What do you think will be inside the cabbage? the 
pepper? 

PK How do these taste? 

PK& Will they be crunchy or soft? 
LM 
LM After cutting, do we have more than we had before? 

LM How are these (cabbage and pepper) alike? 



LM How are these (cabbage and pepper) different? 

Note: During the cooking process the use and safety 
precautions of the electric shredder need to be demon
strated and discussed. 
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Activity 11--0atmeal Bars (Cottonseed Snack) 

Equipment: large baking pan, flour sifter, two sets 
measuring cups, two sets measuring spoons, wooden spoons, 
mixing bowls, timer or clock, wax paper. 

�JJ.Ili21ies: necessary ingredients supplied by the Research 
Institute, Human Nutrition. 
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Procedure: Follow recipe below. See discussion guide and 
questions. 

3/4 cup margarine 
1/2 cup brown sugar 
1/2 cup granulated sugar 
1/2 cup molasses 

1. Thoroughly cream margarine,
add sugars, cream together.
Add molasses.

-----------------------------------------------------------

2 eggs beaten 
1 teaspoon vanilla 

2. Add eggs and vanilla. Beat 
well. 

-----------------------------------------------------------

1/2 cup cottonseed flour 3. 
1/2 cup whole wheat flour 

Add sifted dry ingredients, 
mix well. 

1 teaspoon salt 
1 teaspoon soda 
---------------------

--------------------------------------

1/2 cup wheat germ 
1/2 cup raisins 
3 cups oatmeal 

4. Add wheat germ, raisins,
and oatmeal to the above.
Spread on greased baking
pan. Bake at 350F. for
10 minutes, cut into
squares.

Discussion guide_and questions: 

LM Ask how the sugars are different and how the flours 
are different. 

PK As the ingredients are used ask what each is--examine 
by texture, smell, taste, etc. 

PK What will happen when we sift the flour? 

PK Is the batter wet or dry? 

LM What will happen to this when we bake it? 

PK& 
LM 

How else do you eat oatmeal? 
things? 

Do you eat it in other 

------ - --- - - -- ----
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Activity 12--Fried Shredded Carrots 

Equipment: hand shredder, electric shredder, electric 
skillet, vegetable brushes, spatulas, paper plates, plastic 
forks or silverware, knives, measuring cups, provisions for 
washing the food, paper towels. 

Supplies: 2-lb. carrots, butter, salt and pepper. 

Procedure: Wash, scrub and dry the carrots. Comparison of 
carrot size can be done by those children not involved in 
scrubbing. The tops need to be cut off by the teacher 
using a sharper knife, and the carrots cut into smaller 
sections. The tops can be "planted" later on top of wet 
sand. 

The children can use either shredder for shredding the 
carrots. Measure 1/2 cup butter, melt it in the skillet, 
add the shredded carrots. The carrots need to be stirred 
while frying. The children can count out the number of 
plates and forks needed. Sprinkle the carrots with salt 
and pepper, getting a group consensus of amount needed. 
Serve. 

Discussion gui_9-_e anq. questions: 

PK What are these? (carrots, butter) 

PK What color are the carrots? Are they soft or hard? 

PK& What color is the butter? Is it as hard as the 
LM carrots? 

PK What kind of sound will the carrots make when you eat 
them? 

LM How do we know when the skillet is hot enough to add 
the carrots? 

PK What will the carrots look like inside? 

LM Will we have more carrots after we shred them? 

PK Will the cooked carrots taste the same as the raw 
carrots? 

LM How many children? How many plates? fork.3? are 
needed. 



Activity 13--Carrot Cake (Cottonseed Snack) 

Equipment: large baking pan or two regular size baking 
pans, two sets of measuring cups, flour sifter, mixing 
bowls, wooden spoons, wax paper, paper towels, timer or 
clock, electric shredder. 

Supplies: necessary ingredients supplied by the Research 
Institute, Human Nutrition. 

Procedure: Follow recipe below. See questions and dis
cussion guide below. 

1. Grate carrots (2 cups), cover and set aside. (Use 
carrots that have been washed, peeled and sectioned so 
the children only need to grate them.) 
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2. Sift together: 1 cup sifted all-purpose flour, 1/2 cup 
cottonseed flour, 1-1/3 teaspoon soda, 
1 teaspoon cinnamon, 2/3 teaspoon salt. 

3. In another bowl mix together: 1-1/3 cups sugar, 1 cup 
salad oil, and 3 small 
eggs; add the carrots. 

4. Add the dry ingredients to the sugar mixture and mix 
well. 
5. Pour the batter into thoroughly greased pans and bake 
for 30 minutes in a 350F. oven. 
6. Cut into squares as desired. 

Discussion____ggtde anq_g_ue~tions: 

PK What have we done before with carrots? 

PK What happens when you sift the flour? 

LM& Is the cottonseed flour different from the all-purpose 
PK flour? How? 

PK& How can we tell which is sugar and which is salt? 
LM 
PK& What does the baking soda look like (in comparison 
LM with the other ingredients present)? 

LM What will happen to this when we bake it? 

PK Is this batter wet or dry? 



PK& After it bakes will it be wet or dry? 
LM 
LM Do you think this will taste like the carrots we 

fixed yesterday? Why or why not? 
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Activity 14--E!ied Bean Sprouts 

~guipment: electric skillet, spatula, paper plates and 
forks, measuring cup, can opener. 

Supplies: one can of bean sprouts, 1/2 cup butter, salt, 
pepper, soy sauce, one small onion--chopped. 
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Procedure: Let the children open the can of bean sprouts-
drain. Measure butter, melt in skillet over medium heat. 
Add onion and cook until onions are browned. Add bean 
sprouts. Stir over low heat for 4-5 minutes. When heated 
throughout sprinkle on the salt, pepper and soy sauce. 
While part of the children are stirring, the others can 
count out the needed number of plates and forks. Serve. 

Discussion guide and questions: 

PK What are these? (bean sprouts, onion and butter?) 

PK How can you tell these are onions? 

PK& Will these be different after we cook them? 
LM 
PK What happens to butter in the skillet? Why doesn't 

it melt in the refrigerator? 

PK Before adding the soy sauce let the children smell it. 

LM How many children? How many plates needed? forks? 

PK& When you cook onions what happens? 
LM 
LM Will the bean sprouts taste different after we cook 

them? 

Note: The children sprouted or "grew" bean sprouts for 
this activity, but the sprouts soured so canned bean sprouts 
were used. It was pointed out to the children that these 
were not the ones they grew, but like the ones they grew. 
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Activity 15--Marshmallow Squares (Cottonseed Snack) 

Equipment: measuring cups, wooden spoons, pan, electric 
skillet, loaf pan, flour sifter, knife, spatula. 

Supplies: necessary ingredients supplied by the Research 
Institute, Human Nutrition. 

Procedure: Follow the recipe below. See the discussion 
guide and questions. 

1/4 cup margarine, 1 container (9oz. size) marshmallow 
creme, 1/2 cup cottonseed flour, 5 cups Rice Krispies, 
margarine to grease pan. 
1. Melt margarine over low heat. Sift in the cottonseed 
flour stirring in slowly, as this scorches easily. 
2. Add marshmallow creme and stir until melted. 
3. Pour in Rice Krispies and stir until the cereal grains 
cling together. 
4. Press into buttered pan. Cut in squares when cool. 

Discussion guide and questions: 

LM Can you guess what we are going to make? 

PK What is this (cereal, marshmallow creme, flour)? 

LM How do we get marshmallow creme--how is it made? 

LM What will happen to the Rice Krispies when we add 
them to the butter mixture? 

LM How many children are there? How many plates and 
napkins are needed? 



Activity 16--Prune and Yam Bread (Cottonseed Snack) 

Equipment: mixing bowls, 3 sets measuring spoons, 2 sets 
measuring cups, flour sifter, wax paper, electric mixer, 
spatula, wooden spoons, baking pan, paper bag, knives, 
forks. 
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Supllies_: necessary ingredients supplied by the Research 
Ins itme, Human Nutrition. 

Procedure: Follow recipe below. See discussion guide 
and questions. 

1 cup sugar, 1/3 cup vegetable oil, 2 eggs, 1-2/3 cooked 
and mashed yams. Combine the preceding ingredients in 
mixer bowl. Mix on medium speed until smooth (about 2 
minutes). 1/2 cup+ 2-2/3 tablespoons unbleached wheat 
flour, 1/2 cup+ 1-1/3 tablespoons whole wheat flour, 
14-2/3 tablespoons cottonseed flour, 1 teaspoon soda, 
1/2 teaspoon salt, 1/4 teaspoon baking powder, 1/2 tea
spoon cinnamon, 1/4 teaspoon nutmeg. Sift above dry 
ingredients together, stir in 1 cup+ 1-1/3 tablespoons 
pitted prunes. Add the dry ingredients to the first 
mixture. Stir in flour only until dry ingredients are 
moistened. 

Pour into loaf pan, that has been sprayed with Pam, 
lined with brown paper, sprayed with Pam also. Bake at 
300F. for 1 hour+ 5 minutes. 

Cover pan loosely with foil. Cool 10 minutes in pan. 
Remove from pan, remove brown paper carefully; cool bread 
on a rack. 

Discussion guide and questions: 

Since this was a very long and complex recipe the dis
cussion and questions were limited to simple exploration 
and discussion of novel ingredients as they were used in 
the recipe. 

Note: Safe use of the mixer and precautions were demon
strated and discussed. 
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Activity 17--Cooked Yellow Squash 

Equipment: electric skillet with lid, spatulas, provisions 
for washing food, vegetable brushes, knives, paper towels, 
paper plates and forks. 

Supplies: yellow crookneck squash, approximately 1/2 
squash per child, salt, butter, pepper, 1/4 cup water. 

Procedure: The children wash and dry the squash. The ends 
need to be removed and the squash sliced. The teacher may 
section or cut the squash in smaller pieces first. Measure 
1/2 cup of butter into the skillet. When melted add the 
water, squash slices, salt and pepper. Cover and cook over 
medium heat for about five minutes, until the squash begin 
to lose their firmness. The squash will need occasional 
stirring. While the squash is cooking, the children can 
count the needed number of plates and forks. 

Discussion guide and questions: 

PK What are each of these things? 

PK Why do we call these squash "yellow squash?" 

PK What do you think we will see on the inside? 

LM What do you think we are going to do with this? 

PK What is steam? 

PK& After cooking will the squash look different? taste 
LM different? 

LM Will we have more squash after cooking? 

LM How many children are there? How many plates are 
needed? forks? 
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Activity 18--Peanut Butter (Cottonseed Snack) 

Equipment: manual food chopper, blender, spatulas, wooden 
spoons, sifter, plastic knives, mixing bowls, serving 
dishes. 

Supplies: salt, shelled peanuts, honey, cottonseed flour, 
crackers, oil. 

Procedure: The children can chop the nuts in the chopper, 
then put them in the blender. Add oil and honey as needed 
to facilitate mixing. When smooth put in bowl, slowly 
stirring in 1/2 cup sifted cottonseed flour. Add more oil 
and/or honey as needed. Put in smaller dishes, serve. 
The children can count out the needed number of plastic 
knives and each child can spread his own crackers. 

Discussion guide and questions: 

LM What do you think we are going to make? 

PK Are peanuts hard or soft? 

PK Is peanut butter hard or soft? 

LM Do peanut butter and peanuts taste different? 

PK& Is honey sweet? What else is sweet? 
LM 
PK What does the chopper do to the nuts? 

PK What does the blender do to the nuts? 

LM Why are we chopping and crushing the nuts? 

PK& Why are we adding the oil and honey? 
LM 



87 

Activity 19--Marshmallow Squares (Cottonseed Snack) 

E,g_uipment: measuring cups, wooden spoons, electric 
skillet, loaf pan, flour sifter, knife, spatula, mixing 
bowls. 

QUpplies: necessary ingredients supplied by the Research 
Institute, Human Nutrition. 

Procedure: This was an activity done the week before and 
was not very successful in that the mixture got too hard 
and was very lumpy. For this activity repeat the same 
recipe (below) but substitute a mixing bowl for the pan 
to stir in and have the children premeasure the 5 cups 
of cereal and add the cereal more quickly. 

1/4 cup margarine, 1 container (9oz. size) marshmallow 
creme, 1/2 cup cottonseed flour, 5 cups Rice Krispies, 
margarine to grease pan. 
1. Melt margarine over low heat. Sift in the cottonseed 
flour stirring in slowly, as this scorches easily. 
2. Add marshmallow creme and stir until melted. 
3. Pour in Rice Krispies and stir until the cereal grains 
cling together. 
4. Press into buttered pan. Cut into squares when cool. 

Discussion guide and questions: 

PK& 
LM 
LM 

Have we done this before? 

What do we do first, next, . ? . . . 
PK What happened last time when we added the Rice 

Krispies? 

LM Does this look different this time? 

LM Does it taste different this time? 

LM How many children? How many plates needed? napkins? 
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Activity 20--Raw Beets 

Eguipment: knives, wax paper, vegetable peelers, paper 
plates, vegetable brushes, provisions for washing the food. 

Supplies: 2-3 bunches of beets, salt in small bowls. 

Procedure: The children cut the tops off the beets. Wash 
and dry with the paper towels. The teacher should cut the 
beets in quarters. Using either the plates or the wax 
paper for protecting the table surface, the children can 
use the peelers or the knives to cut away the outer peel 
of the beets. After peeling, they can cut the beets into 
bite size pieces. Serve using the salt as a dip. 

Discussion guide and question~: 

PK What are these? 

PK What is this on top of the beets? 

PK What do you think will happen when we cut these open? 
What will it look like inside? 

PK What is that (the beet juice) that is making your 
fingers red? 

PK What shape are these? 

PK Are beets hard? soft? Do they smell? 

PK& These are uncooked or raw, is there any other way you 
LM can fix beets? Have you eaten beets fixed any other 

way? 

LM After cutting, are there more beets than we started 
with? 

LM Which is the biggest beet? the smallest? in between? 



Activity 21--Cereal Snack (Cottonseed Snack) 

Equipment: baking pan, two sets measuring cups and 
measuring spoons, wooden spoons, mixing bowl, timer or 
clock. 

Supplies: necessary ingredients supplied by the Research 
Institute, Human Nutrition. 

Procedure: Follow recipe below. See discussion guide 
and questions. 
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1/3 cup vegetable oil, 4 teaspoons Worcestershire sauce, 
1-1/2 teaspoons chili powder, 1-1/2 teaspoons garlic salt, 
3 cups Corn Chex, 3 cups Rice Chex, 2 cups stick pretzels 
(broken into 1-1/2 inch pieces), 3/4 cup salted nuts, 
1 cup small Fritos, 1/2 cup cottonseed flour. Preheat 
oven to 250F. 

1. Spread cereals, pretzels, nuts and Fritos in 
baking pan. 

2. Mix oil, sauce and seasonings. Pour over cereals 
and stir until evenly distributed. 

3. Sift cottonseed flour over cereal mixture to 
lightly dust surface. 

*4. Heat in oven for 15 minutes. Stir, and lightly 
dust with cottonseed flour again. 

5. Repeat heating, sprinkling and stirring until 
cottonseed flour is all stirred in (about 2 hours). 
*Note: other classroom activities were planned so rather 
than involving the children in this process, previously 
prepared cereal snack was substituted. 

Discussion guide and questions: 

PK& Allow the children to taste or smell each ingredient 
LM as it is used. Ask how each is different from the 

previous ingredient. Compare the textures (hard or 
soft, wet or dry, smooth or rough, etc.). 

LM Before breaking the pretzels into smaller pieces ask 
if there will be more after they are broken. 
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Activity 22--Cooked Zucchini 

Equipment: electric skillet with lid, spatulas, provisions 
for washing food, vegetable brushes, knives, paper towels, 
paper plates, forks. 

~gpplies: Approximately one medium zucchini squash for 
every 3 children, salt, pepper, garlic salt, oregano, 
butter, 1/4 cup water. 

Procedure: The children can wash and dry the zucchini. 
The teacher can remove the ends and cut the zucchini in 
sections for the children to slice. Melt 1/2 cup butter 
in skillet. Add zucchini slices, water, salt, pepper, 
garlic salt and oregano. Cover and steam, about 5 
minutes, stirring occasionally. 

Discussion g~id§__~d question~: 

PK What are these? 

PK What color are they? 

PK& What do you think they look like inside? 
LM 
LM Do they look like another food that you may sometimes 

eat in salads? 

LM& Zucchini is a squash, do you remember another squash 
PK that we have cooked? Does this look, taste, feel 

like yellow squash? 

LM What do you think we are going to do with this? 

PK& Do you remember another time we used garlic salt? 
LM (cereal snack) What did we make before that we used 

garlic salt? 

LM After we cook the zucchini will it taste different? 
Will it look different? 

LM How many children and how many plates and forks are 
needed? 



Activity 23--Salad Bar (Cottonseed Snack) 

Equipment: 3 sets of measuring spoons and cups, flour 
sifter, mixing bowls, wooden spoons, pastry brush, baking 
pan. 

~upplies: necessary ingredients were supplied by the 
Research Institute, Human Nutrition. 

Procedure: See recipe below and the discussion guide. 

Combine: 1/2 cup vegetable oil, 1/2 cup sugar, 1/4 cup 
honey, 2 eggs, 1 teaspoon grated orange rind 
(pregrated) 

Sift together and add: 1 cup cottonseed flour, 1/2 cup 
unbleached flour, 1/2 cup whole wheat flour, 
1/2 teaspoon soda, 1/2 teaspoon salt, 1/8 tea
spoon mace, 1/8 teaspoon ginger 

Stir in: 1 cup chopped lettuce, 1/2 cup raw carrot, grated 
Bake in greased pan at 325F. for 15 minutes. 
Mix 2 tablespoons orange juice, 1/4 cup confectioners sugar, 
spread on with a brush while still warm. Cool and cut. 

Discussion guide and questions: 

PK& Since this was a rather long and complex recipe the 
LM discussion and questions were limited to exploration 

and discussion of ingredients used. 



Activity 24--Mixed Green Salad 

Equipment: knives, large mixing bowl or salad bowl, 
salad tongs, paper plates for cutting surface. 

Supplies: one bag of raw spinach, one medium zucchini, 
two yellow squash, salt, pepper, green goddess salad 
dressing. (Prewashed vegetables were used to shorten 
the length of the time needed for preparation.) 

92 

Procedure: The children can remove the stems from the 
spinach leaves and tear the leaves into small pieces. The 
yellow squash and the zucchini can be sliced or cut in 
bite size pieces. Mix spinach, zucchini, and yellow 
squash in the large bowl. Pour on dressing, add salt 
and pepper. Toss with the tongs. Serve with lunch. 

Discussion guide and @estions: 

PK What is this (spinach)? 

LM& Have you eaten this before? Have you eaten it raw, 
PK cooked, or both ways? 

LM Does this taste like cooked spinach? Does it look 
like cooked spinach? 

PK& What is this (yellow squash)? Have you eaten it raw, 
LM cooked, or both ways before? 

LM Does raw squash taste like cooked squash? Does it 
look like cooked squash? 

PK What is this (zucchini)? 

PK Have we used zucchini before? What have we done 
with it? 

LM& Does this taste like cooked zucchini? 
PK 
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Activity 25--Mixed Green Salad 

Equipment: knives, large mixing bowl or salad bowl, 
salad tongs, paper plates for cutting surface. 

Supplies: 1/2 bag of fresh spinach, 1/2 head cabbage, 
small can of sliced beets--drained, 1 raw turnip, salt, 
pepper, green goddess dressing. (Use prewashed vegetables.) 

Procedure: The children can remove the stems from the 
spinach and tear the leaves into small pieces. The cabbage 
can be cut with the knives into small pieces. The beets 
can be cut. The turnip can be peeled then cut into small 
pieces. Mix all the ingredients in the bowl, add salt, 
pepper and dressing. Toss with tongs, serve with lunch. 

Discussion guide and questions: 

PK Identify each ingredient used. 

PK& How have we used each of these before? How is what 
LM we are doing now different? 



Activity 26--Mixed Green Salad 

Equipment: knives, large mixing bowl or salad bowl, 
salad tongs, paper plates for cutting surface. 

Supplies: 1/2 head lettuce, 1/2 head cabbage, 2 yellow 
squash, 1/2 head of cauliflower, salt, pepper, and green 
goddess dressing. (Prewashed vegetables were used.) 
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frocedure: The children can cut the lettuce, cabbage, and 
squash into small pieces. The cauliflower can be broken 
into pieces or cut into pieces. Mix ingredients in large 
bowl. Add salt, pepper, and dressing. Toss with tongs. 
Serve with lunch. 

Discussion guide and questions: 

PK What is this (cauliflower)? Have we fixed it before? 

PK& Which of these is lettuce and which is cabbage? How 
LM do you know which is which? 

LM What are we going to make today with these foods? 

LM Do you think it will taste like the salad we made 
yesterday? 
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FOOD ACCEPTANCE TEST 

Subtest A: Cottonseed Snacks 

_____ , ____ _

Food Samples 

1 • Oatmeal Bar 

2. Prune and
Yam Bread

3. Cereal Snack

4. Marshmallow
Square

5. Carrot Cake

6. Peanut Butter

7. Salad Bar

8. Muffin

Subtest B: Non-cottonseed Snacks 
(Raw Vegetables and Pineapple) 

1 • Beets 

2. Carrots

3. Cabbage

4. Broccoli

5. Bean Sprouts

6. Yellow Crook-
neck Squash

7. Zucchini
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Eat Like Acee t ~~ Like Accept 
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Name -----·---------

Food Samples Eat Like Acee Eat 

8. Pineapple

9. Cauliflower

10. Turnips

11 • Spinach

(Cooked Vegetables) 

1 • Broccoli 

2. Spinach

3. Carrots

4-. Cabbage

5. Zucchini

6. Yellow Squash

Like Accept 
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FOOD KNOWLEDGE TEST 

Name Date 
------------ -----------

Location 
---------

1. What is this food?

2. What happens to this food when you cut it?

Can you think of anything else that might happen when 

you cut it? 

3. What happens to this when it is cooked?

Anything else?---------------------

4. Is there anything else you can tell me about this

food?------------------------

------------�-------------------
--------------------------

BROCCOLI 

1. What is this food?

2. What happens to this food when you cut it?

Can you think of anything else that might happen when 

you cut it?---------------------

3. What happens to this when it is cooked?
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BEETS 
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Anything else? __________________ _ 

4. Is there anything else you can tell me about this 

food? ------------------------

CABBAGE 

1. What is this food? 

2. What happens to this food when you cut it? 

Can you think of anything else that might happen when 

you cut it? 

3. What happens to this when it is cooked? 

Anything else? __________________ _ 

4. Is there anything else you can tell me about this 

food? 

----------------------------------------------------------
CARROTS 

1. What is this food? 

2. What happens to this food when you cut it? 

Can you think of anything else that might happen when 

you cut it? 

3. What happens to this when it is cooked? 

Anything else? 



4. Is there anything else you can tell me about this 

food? 
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----------------------------------------------------------
CAULIFLOWER 

1. What is this food? 

2. What happens to this food when you cut it? 

Can you think of anything else that might happen when 

you cut it? 

3. What happens to this when it is cooked? 

Anything else? __________________ _ 

4. Is there anything else you can tell me about this 

food? 

~------------------------------------~--------------------
PINEAPPLE 

1. What is this food? 

2. What happens to this food when you cut it? 

Can you think of anything else that might happen when 

you cut it? 

3. What happens to this when it is cooked? 

Anything else? 

4. Is there anything else you can tell me about this 

food? 

----------------------~--------------- -----------------
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.§PINACH 

1. What is this food? 

2. What happens to this food when you cut it? 

Can you think of anything else that might happen when 

you cut it? 

3. What happens to this when it is cooked? 

Anything else? 

4. Is there anything else you can tell me about this 
food? _________________________ _ 

TURNIPS 

1. What is this food? 

2. What happens to this food when you cut it? _____ _ 

Can you think of anything else that might happen when 

you cut it? 

3. What happens to this when it is cooked?---·----

Anything else?----------------~--

4. Is there anything else you can tell me about this 
food? _______________________ _ 

----------------------------------------------------------
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YELLOW CROOKNECK SQUASH 

1. What is this food? 

2. What happens to this food when you cut it? 

Can you think of anything else that might happen when 

you cut it? 

3. What happens to this when it is cooked? 

Anything else? 

4. Is there anything else you can tell me about this 

food? 

--------------------------~-------------------------------
ZUCCHINI 

1. What is this food? _________________ _ 

2. What happens to this food when you cut it? 

Can you think of anything else that might happen when 

you cut it? 

3. What happens to this when it is cooked? 

Anything else? 

4. Is there anything else you can tell me about this 

food? 



APPENDIX D 

PERCENTAGES OF ACCEPTANCE OF 

INDIVIDUAL FOOD SAMPLES 



PERCENTAGE OF ACCEPTANCE OF INDIVIDUAL 

FOOD SAMPLES 

Ex12erimental Control 
(n=18) (n=15) 

Pre Post Gain Pre Post Gain 
Raw Snacks 

Beets 33 89 56 60 33 -27 
Broccoli 41 94 53 40 27 -13 
Cabbage 56 83 27 87 73 -14 
Carrots 83 100 17 100 80 -20 
Bean Sprouts 22 78 56 33 27 - 6 
Turnips 44 78 34 60 40 -20 
Spinach 44 78 34 53 53 0 
Pineapple 100 94 - 6 100 100 · 0 
Cauliflower 28 72 44 53 27 -26 
Yellow Squash 28 39 1 1 47 13 -34 
Zucchini 39 28 -11 33 13 -20 

Cooked 
Vegetables 

Carrots 53 100 4q 53 54 - 1 
Cabbage 40 94 54 80 46 -34 
Spinach 87 94 7 80 85 5 
Zucchini 33 72 39 33 23 -10 
Yellow Squash 20 83 63 33 23 -10 
Broccoli 67 100 33 40 46 6 

Cottonseed 
Snacks 

Oatmeal Bar 78 89 1 1 87 80 - 7 
Cereal Snack 44 89 45 73 67 - 6 
Marshmallow 

Square 72 100 28 87 93 6 
Salad Bar 61 94 33 87 80 - 7 
Prune and Yam 

Bread 61 94 33 73 87 14 
Carrot Cake 67 94 27 93 100 7 
Muffins 78 100 22 100 100 0 
Peanut Butter 83 94 1 1 93 93 0 
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APPENDIX E 

MCNEMAR TESTS FOR SIGNIFICANCE 

OF CHANGES 



MCNEMAR TESTS FOR SIGNIFICANCE OF CHANGES 

Experimental Control 

BEETS 

Post Post 

Pre Accept Reri ect Pre Acce12t Reject 

Accept 6 0 Accept 5 4 

Reject 10 2 Reject 0 6 

T=O (P<.05) T=4 (P>.05) 

BROCCOLI 

Post Post 

Pre Acc�n2t R§ject Pre Acc�rnt Rerj ect 

Accept 7 0 Accept 4 2 

Reject 10 0 Reject 0 9 

T=O (P<.05) T=4 (P>.05) 

CABBAGE 

Post Post 

Pre ACC§pt Reject Pre Acce2t Reject 

Accept 10 0 Accept 1 1 2 

Reject 5 3 Reject 0 2 

T=O (P>.05) T=2 (P>.05) 
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Experimental 

CARROTS 

Post 

Pre Accei;2t Reject Pre 

Accept 1 5 0 Accept 

Reject 3 0 Reject 

T=O (P>.05) 

BEAN SPROUTS 

Post 

Pre Acce:gt Reject Pre 

Accept 4 0 Accept 

Reject 10 4 Reject 

T=O (P<.05) 

TURNIPS 

Post 

Pre Acce12t Reject Pre 

Accept 8 0 Accept 

Reject 6 4 Reject 

T=O (P<.05) 

SPINACH 

Post 

Pre Acce12t Reject Pre 

Accept 8 0 Accept 

Reject 6 4 Reject 

T=O (P<.05) 

1 

Control 

Post 

_A££._fil2t Re.iect_ 

12 3 

0 0 

T=30 (P>.05) 

Post 

Acc�12t Rej�ct 

4 1 

0 10 

T=1 (P>.05) 

Post 

Accept Reject 

6 3 

0 6 

T=3 (P>.05) 

Post 

Accept R�ject 

8 0 

0 7 

No Change 
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Experimental Control 

PINEAPPLE 

Post Post 

Pre Accept Reject Pre Accept Reject 
Accept 17 0 Accept 15 0 

Reject 0 0 Reject 0 0 

No Change No Change 

CAULIFLOWER 

Post Post 

Pre Acc~:gt R~j~ct Pre Acc~:Qt R~j~ct 
Accept 5 0 Accept 4 4 

Reject 8 5 Reject 0 7 

T=O (P<.05) T=4 (P>.05) 

YELLOW SQUASH 

Post Post 

Pre Acce12t Reject Pre Acce12t Reject 

Accept 5 0 Accept 2 5 

Reject 2 11 Reject 0 8 

T=O (P>.05) T=5 (P>.05) 

ZUCCHINI 

Post Post 

Pre Acce2t Reject Pre Acce12t Reject 

Accept 5 2 Accept 3 3 

Reject 0 11 Reject 0 10 

T=2 (P>.05) T=3 (P>.05) 
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Experimental Control 

COOKED CARROTS 

Post Post 

Pre Acce2t Reject Pre Accept Reject 
Accept 8 0 Accept 7 1 

Reject 7 0 Reject 0 5 
T=O (P<.05) T=1 (P>.05) 

COOKED CABBAGE 

Post Post 

Pre Acce2t Reject Pre Accept Reject 
Accept 6 0 Accept 6 6 

Reject 9 0 Reject 0 1 

T=O ( P<. 05) T=6 (P>.05) 

COOKED SPINACH 

Post Post 

Pre Acce2t Reject Pre Acce12t Reject 
Accept 13 0 Accept 1 1 1 

Reject 2 0 Reject 0 1 

T=O (P>.05) T=1 (P>.05) 

COOKED ZUCCHINI 

Post Post 

Pre Acce12t Reject Pre Acce12t R§ject 

Accept 5 0 Accept 3 2 

Reject 8 2 Reject 0 8 

T=O (P<.05) T=2 (P>.05) 
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Experimental Control 

COOKED YELLOW SQUASH 

Post Post 

Pre Acce2t Reject Pre Accept Reject 
Accept 3 0 Accept 3 2 

Reject 12 0 Reject 0 8 

T=O ( P<. 05) T=2 ( P>. 05) 

COOKED BROCCOLI 

Post Post 

Pre Acce2t Reject Pre Acce:gt R_~j ect 

Accept 10 0 Accept 6 0 

Reject 5 0 Reject 0 n 
I 

T=O ( P>. 05) No Change 

OATMEAL BAR 

Post Post 

Pre Acce:Qt Reject Pre Acce12t Reject 

Accept 14 0 Accept 12 1 

Reject 2 2 Reject 0 2 

T=O (P> .05) T=1 (P>.05) 

CEREAL SNACK 

Post Post 

Pre Acce2t Re,i ect Pre AcceRt Reject 

Accept 8 0 Accept 10 1 

Reject 8 2 Reject 0 4 

T=O (P<.05) T=1 ( P>. 05) 
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Experimental Control 

MARSHMALLOW SQUARE 

Post Post 

Pre Accept Reject Pre Accept Reject 
Accept 13 0 Accept 13 0 

Reject 5 0 Reject 1 

T=O (P>.05) T=O (P>.05) 

SALAD BAR 

Post Post 

Pre Acce:Qt Reject Pre Acce12t Reject 
Accept 1 1 0 Accept 12 1 

Reject 6 1 Reject 0 2 

T=O (P<.05) T=1 (P>.05) 

PRUNE AND YAM BREAD 

Post Post 

Pre Acc~:Qt Rs1j~ct Pre Acce12t Rej~ct 
Accept 1 1 0 Accept 1 1 0 

Reject 6 1 Reject 2 2 

T=O (P<.05) T=O (P>.05) 

CARROT CAKE 

Post Post 

Pre Acce12t Reject Pre Acce12t Reject 

Accept 12 0 Accept 14 0 

Reject 5 1 Reject 0 

T=O (P>.05) T=O (P> .05) 
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Experimental Control 

MUFFINS 

Post Post 

Pre AQc~:gt R~ject Pre Acc~pt Rej~ct 
Accept 14 0 Accept 1 5 0 

Reject 4 0 Reject 0 0 

T=O (P>.05) No Change 

PEANUT BUTTER 

Post Post 

Pre Acce12t Reject Pre Acce12t Rerj ect 
Accept 1 5 0 Accept 14 0 

Reject 2 1 Reject 1 0 

T=O (P>.05) T=O (P>.05) 



APPENDIX F 

SUBJECT IDENTIFICATION DATA 



SEX, RACE, AND AGE OF SUBJECTS 

Ex:ge;rim�n tal 
(n=18) 

ID Sex Race Age 

101 2 2 63 

102 1 1 69 

103 1 1 75 

104 1 2 64 

105 1 3 74 

106 1 1 69 

107 1 3 58 

108 1 2 73 

109 1 1 66 

110 1 59 

1 1 1 1 1 71 

112 1 2 63 

113 2 1 61 

114 2 1 59 

1 1 5 2 1 61 

116 1 62 

117 2 2 61 

118 2 1 65 

Sex: 1 =male, 2=female 
Race: 1=black, 2=white, 
Age: given in months 

ID Se� 

201 2 

202 2 

203 1 

204 2 

205 2 

206 2 

207 2 

208 2 

209 1 

210 2 

211 1 

212 

213 1 

214 1 

215 2 

3=Mexican-American 

11 5 

Control 
(n=15) 

Race Jill.g 

1 52 

3 52 

1 60 

63 

1 63 

1 63 

2 62 

1 54 

1 53 

50 

1 59 

1 61 

3 64 

1 55 

1 54 

1 



APPENDIX G 

SUBJECT'S SCORES FOR THE FOOD ACCEPTANCE 

TEST, CAHOON COGNITIVE TASKS, AND 

FOOD KNOWLEDGE TEST 



FOOD ACCEPTANCE TEST 

Ex2erimental Grou2 
(n=18) 

Cottonseed Snacks Non-cottons~ed 
Total Score ( Part I) Snacks (Part II) 

ID Pre Post Prsz Post Pre Post 

101 10 22 04 08 06 14 

102 21 24 07 08 14 16 

103 09 22 06 08 04 14 

104 1 1 25 05 08 06 17 

105 04 23 08 08 06 1 5 

106 18 20 08 08 10 12 

107 10 22 04 07 06 1 5 

108 12 24 05 08 08 16 

109 07 11 02 04 05 07 

110 20 20 06 08 14 12 

1 1 1 18 24 07 08 1 1 16 

112 05 21 01 08 04 13 

113 14 20 07 08 07 12 

114 06 14 03 07 03 07 

11 5 23 24 08 08 1 5 16 

116 24 25 08 08 16 17 

117 1 1 24 04 08 07 16 

118 04 20 02 06 02 14 

117 
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FOOD ACCEPTANCE TEST 

Control Grou:Q 
(n=15) 

Cottonseed Snacks Non-cottonseed 
Total Score (Part I) Snacks (Part II) 

ID Pre ,!:ost Pre Posi Pre Post 

201 25 09 08 05 17 04 

202 18 1 5 08 07 10 08 

203 1 5 10 05 06 10 04 

204 16 09 07 04 09 05 

205 17 13 08 07 09 06 

206 08 05 03 03 05 02 

207 18 14 08 08 10 06 

208 25 21 08 08 17 13 

209 12 15 08 08 04 07 

210 15 12 08 08 07 04 

211 18 19 08 08 10 1 1 

212 19 23 07 08 12 1 5 

213 16 13 08 08 08 05 

214 24 25 08 08 16 17 

215 06 13 02 08 04 05 



11 9 

SCORES CAHOON COGNITIVE TASKS 

Ex12erimental Control 
(n=18) (n=15) 

ID Pre Post ID Pre Post 

101 09 06 201 02 03 

102 14 05 202 05 02 

103 07 10 203 06 06 

104 13 17 204 04 06 

105 07 22 205 06 04 

106 05 09 206 29 31 

107 04 10 207 10 1 1 

108 13 12 208 03 04 

109 12 1 1 209 02 03 

110 03 10 210 03 03 

1 1 1 07 10 211 06 09 

112 12 16 212 04 06 

113 22 25 213 04 05 

114 05 10 214 06 04 

11 5 09 25 215 07 05 

116 12 09 

117 12 12 

118 04 1 1 
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SCORES FOOD KNOWLEDGE TEST 

Ex:Q erimen tal 
(n=18) 

Pre Post 

ID Rater 1 Rater 2 Mean Rater 1 Rater 2 ~ean 

101 12 12 12 17 17 17 

102 22 22 22 28 28 28 

103 27 29 28 31 31 31 

104 20 20 20 29 29 29 

105 40 40 40 45 45 45 

106 19 18 18.5 19 19 19 

107 33 33 33 38 38 38 

108 06 06 06 05 05 05 

109 09 09 09 14 14 14 

110 14 15 14.5 15 15 1 5 

1 1 1 08 08 08 10 10 10 

112 10 10 10 23 23 23 

113 29 29 29 34 34 34 

114 18 19 18.5 35 35 35 

115 29 29 29 33 33 33 

116 23 23 23 20 20 20 

117 22 22 22 38 38 38 

118 18 18 18 24 24 24 
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SCORES FOOD KNOWLEDGE TEST 

ContrQl 
(n=15) 

Pre Post 

ID Rater 1 Rater 2 I:1ean Rater 1 Rater 2 Mea11 

201 05 05 05 06 06 06 

202 17 15 16 22 22 22 

203 10 10 10 06 06 06 

204 16 16 16 24 24 24 

205 13 13 13 26 26 26 

206 19 19 19 15 16 15.5 

207 19 19 19 16 16 16 

208 18 18 18 23 24 23.5 

209 06 06 06 15 15 1 5 

210 14 15 14. 5 26 26 26 

211 24 24 24 26 26 26 

212 29 29 29 13 13 13 

213 05 05 05 04 04 04 

214 12 12 12 03 03 03 

215 16 15 1 5. 5 18 17 17.5 



APPENDIX H 

COTTONSEED FLOUR--SOURCES OF 

FUNDING AND INFORMATION 



COTTONSEED FLOUR--SOURCES OF FUNDING 

AND INFORMATION 

Liquid Cyclone Process (LCP) cottonseed flour was 

utilized in this study. The LCP flour was produced by the 

Plains Cooperative Oil Mill, Lubbock, Texas, and supplied 

to the Research Institute, Human Nutrition, College of 

Nutrition, Textiles, and Human Development, Texas Woman's 

University, Denton, Texas, by the United States Department 

of Agriculture. Other ingredients used in the cottonseed 

snacks were furnished by the Research Institute, Human 

Nutrition, through funding from the Natural Fibers and 

Food Protein Commission of Texas. 

Information concerning cottonseed flour may be 

obtained from the following sources: 

The Natural Fibers and Food Protein Commission of Texas 
P. O. Box 43 
Renner, Texas 75079 

Agricultural Research Service 
Southern Utilization Research and Development Division 
United States Department of Agriculture 
1100 Robert E. Lee Boulevard 
New Orleans, Louisiana 70170 
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ABSTRACT 

The purpose of this investigation was to study the 

effects of a nutrition curriculum upon food acceptance, 

food knowledge and Piagetian task performance. The ration

ale for development of the nutrition curriculum was that 

a child's active participation in cooking experiences would 

alter food acceptance and that the curriculum activities 

can be integrated with Piagetian areas of physical knowl

edge. The curriculum utilized eight cottonseed flour 

snacks, ten vegetables and one fruit. 

Four and five year old children enrolled in the 

Pearl C. Anderson Day Nursery served as the experimental 

group (n=18). Control subjects (n=15) were four and five 

year old children enrolled in the Garland Head Start 

Center. Subjects in the experimental group participated 

in the nutrition curriculum for a six week period. Sub

jects in the control group did not participate in the 

curriculum activities, but received counterpart foods. 

Testing was conducted on a pre and post basis. The data 

were statistically treated by analysis of covariance 

technique with a .05 level of significance. 

') !.· 



Hypotheses to be tested were: (1) there would 

be a significant difference between subjects in the 

experimental group as compared to subjects in the control 

group in acceptance of cottonseed flour snacks (1a), non

cottonseed snacks (1b), and total food acceptance; 

(2) there would be a significant difference between

subjects in the experimental group as compared to subjects 

in the control group in Piagetian task performance on the 

Cahoon Cognitive Tasks; and (3) there would be a signifi

cant difference between subjects in the experimental group 

as compared to subjects in the control group is scores on 

the Food Knowledge Test. When the data were analyzed, 

support was gained for hypotheses 1, 1a, 1b, and 2. No 

support for hypothesis 3 was obtained in that there was 

no significant difference between groups on Food Knowledge 

scores. 

.) 
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