
FORMATIVE EVALUATION OF TEST
INSTRUMENTS TO ASSESS A GARDENING-
BASED NUTRITION EDUCATION PROGRAM

Item Type text; Thesis-Reproduction (electronic)

Authors Stewart, Bethene Nebel, 1958-

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 26/05/2023 10:08:35

Link to Item http://hdl.handle.net/10150/276443

http://hdl.handle.net/10150/276443


INFORMATION TO USERS 

This reproduction was made from a copy of a document sent to us for microfilming. 
While the most advanced technology has been used to photograph and reproduce 
this document, the quality of the reproduction is heavily dependent upon the 
quality of the material submitted. 

The following explanation of techniques is provided to help clarify markings or 
notations which may appear on this reproduction. 

1.The sign or "target" for pages apparently lacking from the document 
photographed is "Missing Page(s)". If it was possible to obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. This 
may have necessitated cutting through an image and duplicating adjacent pages 
to assure complete continuity. 

2. When an image on the film is obliterated with a round black mark, it is an 
indication of either blurred copy because of movement during exposure, 
duplicate copy, or copyrighted materials that should not have been filmed. For 
blurred pages, a good image of the page can be found in the adjacent frame. If 
copyrighted materials were deleted, a target note will appear listing the pages in 
the adjacent frame. 

3. When a map, drawing or chart, etc., is part of the material being photographed, 
a definite method of "sectioning" the material has been followed. It is 
customary to begin filming at the upper left hand corner of a large sheet and to 
continue from left to right in equal sections with small overlaps. If necessary, 
sectioning is continued again—beginning below the first row and continuing on 
until complete. 

4. For illustrations that cannot be satisfactorily reproduced by xerographic 
means, photographic prints can be purchased at additional cost and inserted 
into your xerographic copy. These prints are available upon request from the 
Dissertations Customer Services Department. 

5. Some pages in any document may have indistinct print. In all cases the best 
available copy has been filmed. 

University 
Microfilms 

International 
300 N. Zeeb Road 
Ann Arbor, MI48106 





Order Number 1330563 

Formative evaluation of test instruments to assess a 
gardening-based nutrition education program 

Stewart, Bethene Nebel, M.S. 

The University of Arizona, 1987 

U-M-I 
300 N. Zeeb Rd. 
Ann Arbor, MI 48106 





PLEASE NOTE: 

In all cases this material has been filmed in the best possible way from the available copy. 
Problems encountered with this document have been identified here with a check mark V . 

1. Glossy photographs or pages 

2. Colored illustrations, paper or print 

3. Photographs with dark background 

4. Illustrations are poor copy 

5. Pages with black marks, not original copy 

6. Print shows through as there is text on both sides of page 

7. Indistinct, broken or small print on several pages ^ 

8. Print exceeds margin requirements 

9. Tightly bound copy with print lost In spine 

10. Computer printout pages with indistinct print 

11. Page{s) lacking when material received, and not available from school or 
author. 

12. Page(s) seem to be missing in numbering only as text follows. 

13. Two pages numbered . Text follows. 

14. Curling and wrinkled pages 

15. Dissertation contains pages with print at a slant, filmed as received 

16. Other 

University 
Microfilms 

International 





FORMATIVE EVALUATION OF TEST INSTRUMENTS TO 

ASSESS A GARDENING-BASED NUTRITION EDUCATION PROGRAM 

by 

Bethene Nebel Stewart 

A Thesis Submitted to the Faculty of the 

DEPARTMENT OF NUTRITION AND FOOD SCIENCE 

In Partial Fulfillment for the Requirements 
For the Degree of 

MASTER OF SCIENCE 
WITH A MAJOR IN NUTRITIONAL SCIENCES 

In the Graduate College 

UNIVERSITY OF ARIZONA 

19 8 7 



STATEMENT BY AUTHOR 

This thesis has been submitted in partial 
fulfillment of requirements for an advanced degree at The 
University of Arizona and is deposited in the University 
Library to be made available to borrowers under rules of 
the Library. 

Brief quotations from this thesis are allowable 
without special permission, provided that accurate 
acknowledgement of source is made. Requests for permission 
for extended quotation from or reproduction of this 
manuscript in whole or in part may be granted by the head 
of the major department or the Dean of the Graduate College 
when in his or her judgment the proposed use of the 
material is in the interests of scholarship. In all other 
instances, however, permission must be obtained from the 
author. 

SIGNED: Ae&toto ApfoQ 

APPROVAL BY THESIS DIRECTOR 

This thesis has been approved on the date shown below: 

Dr. Ann Tinslej 
Associate Professor of Nutrition 

and Food Science 

Date 



DEDICATION 

This work is dedicated to my parents, Gerald and 

Kathryn Nebel, whose encouragements to "always do your 

best" have brought me to this point, and to my husband, 

Stu, who ensures that I follow their words. 

iii 



ACKNOWLEDGEMENTS 

The author expresses her sincere thanks and 

gratitude to Dr. Ann Tinsley for her support, motivation, 

and guidance throughout my graduate program. 

I also offer my appreciation to Dr. Linda Houtkooper 

and Dr. Don McNamara for their encouragement and direction 

in completing this investigation. 

Grateful acknowledgement is also made to the 

Department of Nutrition and Pood Science for providing 

financial support throughout the pursuit of my studies. 

iv 



TABLE OF CONTENTS 

page 

LIST OF TABLES viii 

LIST OF ILLUSTRATIONS x 

ABSTRACT xi 

1. INTRODUCTION 1 

Purpose of the Study 3 
Research Questions . ...... 4 
Limitations 5 
Assumptions 6 
Strengths 6 
Definitions 7 

2. REVIEW OF THE LITERATURE 11 

Formative Evaluation 11 
Evaluation of Nutrition Education Programs .... 12 
Experimental Designs 14 

Summative Evaluation 14 
Formative Evaluation 16 

Measuring Knowledge 17 
Measuring Attitudes 18 
Measuring Behavior 19 
Estimating Reliability and Validity of Test 

Instruments 22 
Selected Statistical Procedures 24 

Proportion 24 
Point Biserial Correlation 25 
Mann Whitney U Test 25 

3. METHODS AND MATERIALS 27 

Instrument Development 27 
Knowledge Test 27 

Matrix Development 27 
Construction of Pilot Test 28 
Construction of Revised Test 29 

Vegetable Identification Test 29 
Pilot Test 29 
Revision 31 

Food Consumption Sheet 31 

v 



vi 

TABLE OF CONTENTS Continued 
page 

C o n s t r u c t i o n  . . . . . . . . . .  3 1  
Pilot Testing 31 

Research Design for Initial Program Evaluation . . 32 
Testing of Revised Test Instruments 33 

Parental Consent 33 
Administering Test Instruments 34 

Knowledge Test 34 
Vegetable Identification Test 34 
Food Consumption Sheet 35 

Teacher Interviews 35 
Coding Methods 35 
Statistical Procedures Used for Program Analysis . 37 

Knowledge Test 37 
Vegetable Identication Test ......... 38 
Food Consumption Sheet 38 
Teacher Interviews 39 

4. RESULTS 40 

Test Instruments 40 
Pilot Test 40 

Knowledge Test 40 
Vegetable Identification Test 45 
Food Consumption Sheet 45 
Revision of Research Design . 45 

Revised Tests 46 
Knowledge Test 46 
Vegetable Identification Test 46 
Food Consumption Sheet 46 

Formative Program Evaluation 51 
Knowledge Test 51 
Vegetable Identification Test 53 

Recognition and Identification of 
Vegetables 57 

Attitudes Towards Vegetables 58 
Consumption of Vegetables 58 

Food Consumption Sheet 58 
Multiple Regression .... 61 

Teacher Interviews 61 

5. DISCUSSION 66 

Test Instruments 66 
Knowledge Test 66 
Vegetable Identification Test ........ 68 
Food Consumption Sheet 69 

Formative Program Evaluation 71 



vii 

TABLE OF CONTENTS Continued 
page 

Knowledge Test 71 
Vegetable Identication Test 75 
Food Consumption Sheet 77 

Teacher Interviews 80 

6. SUMMARY CONCLUSIONS AND RECOMMENDATIONS 82 

Summary 82 
Conclusions 84 

Knowledge Test 84 
Vegetable Identification Test 85 
Food Consumption Sheet 85 
Program Evaluation 86 
Value of Formative Program Evaluation .... 86 

Recommendations 87 
Knowledge Test 87 
Vegetable Identification Test 88 
Food Consumption Sheet 89 
Dissemination of Program Methods and Materials 90 

APPENDIX A: PILOT TEST QUESTIONS 91 

APPENDIX B: REVISED KNOWLEDGE TEST 94 

APPENDIX C: FINAL KNOWLEDGE TEST 98 

APPENDIX D: INITIAL VEGETABLE IDENTIFICATION 
TEST 102 

APPENDIX E: REVISED VEGETABLE IDENTIFICATION 
TEST 104 

APPENDIX F: FINAL VEGETABLE IDENTIFICATION 
TEST 106 

APPENDIX G: ORIGINAL FOOD CONSUMPTION SHEET .... 108 

APPENDIX H: REVISED FOOD CONSUMPTION SHEET .... Ill 

APPENDIX I: TEACHER INTERVIEW FORMS 114 

APPENDIX J: CONSENT FORMS ..... 118 

APPENDIX K: USDA CHILD NUTRITION PROGRAM 
GUIDELINES 121 

APPENDIX L: PROTOCOL FOR TEST ADMINISTRATION . . . 123 

REFERENCES 131 



LIST OF TABLES 

Table page 

1. Reliabilities of Pilot Knowledge Test: 
Grades 1, 2, and 3 41 

2. Item Analysis Results of Pilot Test 
Questions for Grades 1-3 42 

3. Reliability of Knowledge Test at Program, 
Control and Combined Program and Control 
Schools by Grade 47 

4. Reliability of Knowledge Test by School .... 47 

5. PROP'S and RPBI's for Revised Knowledge Test 
Questions by Program vs Control 48 

6. PROP'S and RPBI's for Revised Knowledge Test 
by Program vs Control and Grade 49 

7. Percent of Foods Recorded on Food Consumption 
Sheet Which Were Recalled By Students .... 52 

8. Mean and Median Scores, by Grade, of Program 
and Control Schools 54 

9. Distribution of Program Students Receiving a 
Score of Zero on the Knowledge Test by 
School and Grade 54 

10. Mean and Median Scores of Knowledge Test by 
School for Grades 1, 2 and 3 55 

11. Mean and Median Scores of Knowledge Test by 
School for Grades 2 and 3, only 56 

12. Percentage of Students Reporting Food Group 
Consumption By Number of Servings 
and School 60 

13. Correlations Between Knowledge, Attitude, and 
Behavior Scores, and Grade and Sex 62 

viil 



ix 

LIST OF TABLES Continued 

page 

14. Mean Number Of Days per Week Teachers Reported 
Teaching or Reinforcing a Nutrition or 
Gardening Concept 63 

15. Student Interest on a Scale of 1-10 (10 high) 
in Nutrition and Gardening as Reported by 
Their Teachers . 64 



LIST OF ILLUSTRATIONS 

Figure page 

1. Matrix Used to Develop Knowledge Test 30 

x 



ABSTRACT 

Formative evaluation developed three instruments to 

assess a gardening-based nutrition education program: a 

Knowledge Test, a Vegetable Identification Test, and a Food 

Consumption Sheet to address knowledge, attitude, and 

behavior. 

These instruments were developed, pilot tested, 

revised and retested at Program and Control Schools. Data 

from the revised testing was used to examine program 

effectiveness. Reliability and validity of all instruments 

were acceptable for both Program and Control Schools. 

Evaluation of program effectiveness revealed that 

knowledge gain was not significant, but that attitudes 

towards vegetables were improved. Program Students 

reported eating significantly fewer "Other" food items than 

Control Students: the only food group, of five, to show a 

significant difference between the two groups. 

Recommendations included reconstructing the 

Knowledge Test, revising the Vegetable Identification Test 

to further improve validity and allow for more meaningful 

statisitical analysis, and teaching students how to 

complete the Food Consumption Sheet. 

xi 



CHAPTER I 

INTRODUCTION 

Meals for Millions, Freedom from Hunger Foundation 

works to provide self-help to a hungry world. One approach 

is through applied nutrition programs which aim to improve 

health status amoung pregnant and lactating women, infants 

and children. For example, Meals for Millions is currently 

developing an experimental program which uses a 

gardening-based nutrition education curriculum. A five 

year period (1984-1988) has been allowed for development of 

this program. 

This experimental gardening-based nutrition 

education program was implemented in one elementary school 

in Tucson, Arizona in the spring of 1984. The following 

fall, the program was expanded to two additional elementary 

schools in Tucson and two schools on a nearby Indian 

reservation, for a total of five pilot schools. Priority 

was given to schools in which fifty percent or more of all 

students were receiving free or reduced lunches. All 

schools chosen to be included in the experimental stage of 

this study met this criteria. 

The program, which established vegetable gardens on 

the school grounds, involved a variety of teaching 

1 
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techniques. Children became involved with preparing the 

garden soil, planting and watering seeds, weeding and 

thinning the garden, harvesting the produce and preparing 

the vegetables for consumption by using recipes which 

required both fresh and cooked vegetables. 

As the program was developed, changes were made in 

the method of disseminating information to the students. 

Initially, Meals for Millions staff was responsible for 

teaching the gardening and related nutrition units to all 

classes where the program was taught. Staff members, with 

teacher's assistance, helped the students prepare, plant 

and maintain the gardens as well as prepare the vegetable 

recipes. Currently, the approach being taken is to provide 

teacher workshops which prepare them to present the 

Information to their students. Meals for Millions staff 

are no longer directly involved in the classroom. 

One of the questions being asked of the experimental 

program is, "Do the gardening-based teaching methods and 

materials have significant impact on the knowledge, 

attitudes and eating behaviors of the children who are 

participating in the program?" Special emphasis is placed 

on changing knowledge, attitude and eating behavior of 

vegetables. Meals for Millions contacted the University of 

Arizona requesting a summative evaluation of the program to 

answer this question. However, the program was still 

evolving during the time assigned to test instrument 
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development and initial comparison to Control Schools. 

Because of this, the type of evaluation conducted for this 

study was a formative evaluation. 

Meals for Millions is interested in eventually 

marketing the program worldwide. Thus, evaluation methods 

and instruments needed to be designed to be sufficiently 

flexible enough to be used worldwide with only minor 

adaptations. While most nutrition education programs 

include cognitive information about nutrition, with some 

involving food service personnel and/or parents in the 

educational process (St. Pierre, 1982), the Meals for 

Millions program also involves students in experiential 

learning. Students plant, grow, harvest and taste 

vegetables. Because this program is unique, test 

instruments needed to be developed which specifically 

addressed the program's goals in a world setting. 

Purpose of the Study 

The purpose of this study was twofold. Test 

instruments appropriate for evaluating the Meals for 

Millions gardening-based nutrition education program in 

selected elementary schools in Tucson, Arizona needed to be 

developed. Secondly, an effort was made to determine the 

program's initial success in changing student's knowledge, 

attitude and behavior towards vegetables. All methods and 
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instruments received prior approval from the University of 

Arizona Human Subjects Committee. 

Research Questions 

Two types of research questions were appropriate for 

this study. First, questions on item difficulty and 

discrimination, and the validity and reliability of the 

test instruments were addressed. Secondly, questions on 

the program's impact on students after one year of exposure 

were answered. 

Research questions on test instruments (Knowledge 

Test, Vegetable Identification Test and Food Consumption 

Sheet) included: 

1. Will the proportion and point-biserial 

correlation statistics for the revised Knowledge 

Test be acceptable? 

2. Will the test instruments be valid for this 

study? 

3. Will the test instruments be reliable? 

Research questions on the program's impact, as 

related to knowledge, attitudes and behavior, included: 

will students involved in the gardening-based nutrition 

education program score significantly higher/more postively 

than students not involved in the program in the following 

areas (1) knowledge of nutrition and gardening principles, 
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(2) vegetable recognition and identification, (3) attitude 

towards vegetables, and (4) vegetable consumption? 

Limitations 

In this study, a number of limitations must be 

recognized. 

1. Schools and classrooms were limited to those 

which participated in the gardening/nutrition 

program. 

2. The program being evaluated was an existing and 

ongoing program which was being reorganized and 

undergoing change. Therefore, variation in 

treatment may have occurred in the Program Schools. 

3. Those schools already in the program were 

evaluated as Program Schools. Control Schools were 

chosen during the evalution process to match the 

Program Schools. 

4. Only students with parental consent were allowed 

to participate in the Vegetable Identification Test 

portion of the evaluation. 

5. Random assignment to treatment was not possible. 
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In addition, several assumptions were made in this 

study. 

1. Students who returned the parent consent form and 

Food Consumption Sheet were representative of the 

students at their school. 

2. The diets as reported on the Food Consumption 

Sheet represented average consumption. 

3. Each student answered questions on the Knowledge 

Test and Vegetable Identification Test without input 

or interruption from other students. 

Strengths 

Several strengths of this study can be identified. 

1. Control Schools and Program Schools were from the 

same school district. 

2. Control Schools were chosen to match 

socioeconomic and ethnic characteristics of Program 

Schools 

3. Pilot testing of instruments was conducted at a 

school which had implemented the program, but which 

was not included in the evaluation. 
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Definitions 

For the purposes of this study, the following terms 

shall be defined as follows. 

Control School 

Those schools which were not participating in the 

gardening based nutrition education program. 

Control Students 

Students attending Control Schools. 

Food Consumption Sheet 

A food record form which was sent home with all 

students. Directions indicated that parents were 

to write down everything their child ate or drank on 

one complete Saturday or Sunday. 

Food Group 

One of the five Food Groups which include Fruit/ 

Vegetable, Bread/Cereal, Meat/Protein, Dairy and 

Other. The Other food group represents food with 

large amounts of fat, sugar or salt. 

Free Lunch 

Household income and family size are such that the 

student does not have to pay for his/her lunch (See 

Appendix L) 

Gardening-Based Nutrition Education Program 

An experimental program which establishes gardens in 

elementary schools and involves students in the 



planting, growing, harvesting and tasting of 

vegetables. 

Knowledge Test 

A true/false test which was read aloud to students 

to assess knowledge of nutrition and gardening. 

Students then recorded their responses on an answer 

sheet. 

Matrix 

A grid (Table of Specifications) with lesson subject 

categories on the vertical and percent of time and 

number of questions on the horizontal. This was 

used to ensure content validity of knowledge test 

questions. 

Meals for Millions 

The organization which is developing the garden-

based nutrition education program for which 

evaluation instruments were developed. 

Parent Consent Form 

A letter sent to parents of both Program Students 

and Control Students requesting their permission to 

include their child in the program evaluation. A 

signature on the bottom portion of the returned 

letter constituted permission. 

Plate Waste Study 

A study undertaken to determine how much food 

students throw into the garbage. Trays are 



collected, food is scraped into buckets and the 

buckets are weighed 

Point Biserial Correlation (RPBI) 

A statistic used for correlating values of a 

continuous variable (which can potentially assume 

any numerical value) with a dichotomous variable 

(which has only two values.). 

Program School 

Those schools which were participating in the 

existing gardening-based nutrition education 

program. This program had been continuing in the 

Program Schools for either one or two years. 

Program Students 

Students attending Program Schools 

Proportion (PROP) 

A statistic of two types. Quantity proportion 

refers to the ratio of a sub-quantity to a 

total-quantity while frequency proportion represents 

the ratio of a sub-frequency to a total-frequency. 

In this study, proportion refers to frequency 

proportion. 

Reduced Lunch 

Household income and family size are such that the 

student pays $.30 for his/her lunch (See 

Appendix L). 
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Rural School 

An elementary school located at least fifty miles 

outside Tucson city limits. 

Vegetable Identification Test 

An interview conducted individually with students 

who had returned the Parent Consent Form. Students 

were shown eleven vegetables and asked the same five 

questions about each. 



CHAPTER II 

REVIEW OF THE LITERATURE 

Two general purposes exist for evaluating a program. 

Formative evaluation is undertaken to collect information in 

order to make adjustments which lead to improved quality, 

effectiveness, and efficiency of a program. Summative 

evaluation determines program effectiveness so decisions 

regarding its expansion, continuance, or elimination can be 

made (Iverson, 1983; Sims, 1983). Both types of evaluation 

will be discussed in this chapter, as well as evaluating 

nutrition education programs and experimental designs used 

in these evaluations. Uethods used to measure knowledge, 

attitudes, and behavior, to estimate reliability and 

validity and to statistically analyze results will also be 

addressed. 

Formative Evaluation 

Formative evaluation occurs simultaneously with 

program activities and uses the information received from 

both the collection processes and the data to make 

alterations in information delivery (Sims, 1983). Bloom 

(1971) identifies three phases of the educational process 

which may be improved by the use of formative evaluation 

include curriculum construction, teaching, and learning. 

, 11 " 
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Testing educational materials and methods with samples of 

students and teachers can be used to locate difficulties 
t 

which may exist in portions of the curriculum. Cognitive 

formative tests can show difficulties students may be having 

as well as describe behavioral hierarchies and patterns of 

student learning. 

Tasks of formative evaluators change with the 

circumstances. Therefore, precise descriptions of what 

formative evaluators must do are inappropriate. The main 

objective, however, is to implement a program as effectively 

as possible. Formative evaluators should watch for problems 

as well as detect good ideas. They should also assist in 

determining the kinds of information to be collected and how 

this information should be used to make decisions, assure 

that program goals, objectives and implementation procedures 

are carefully thought out and recorded. They are 

responsible for gathering data on program operation 

characteristics and effects on attitude and achievement and 

reporting this information clearly (Morris, 1978). 

Evaluation of Nutrition Education Programs 

The ultimate goal of nutrition education programs is 

to promote adoption of food habits which lead to optimal 

health. Changing nutrition knowledge into appropriate food 

behavior involves a complex process of internalization. A 

common target for nutrition education programs is elementary 
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school children because they are in the process of forming 

food habits and attitudes which affect lifelong food 

behavior (Graves et al, 1982). 

Eighty-five percent of elementary based nutrition 

education programs achieve a strong positive effect on 

knowledge gain (Sims, 1983). However, gains in knowledge 

are relatively easy to produce (St. Pierre, 1982). The 

effect of nutrition education on attitudes is inconsistent, 

although attitude changes in students in younger classes 

appear easy to alter. Likewise, some studies indicate that 

nutrition education has no significant effect on food 

behavior (Baker, 1972; Cosper et al., 1977; Bell and Lamb, 

1973) while others indicate positive changes in such 

behaviors as increased vegetable (Alford and Tibbets, 1971) 

or milk consumption (Smith and James, 1980) and reduced 

plate waste (Head, 1974). 

Why do nutrition education programs produce 

inconsistent measurements of attitude and behavior changes? 

Several explanations may account for the apparent 

disagreement. Care must be used in defining success of a 

program. If program success is based on a criterion, then 

that criterion must be measureable and measured. 

Measurements may be taken on outcomes before sufficient time 

has passed to allow that outcome to reach measureable 

proportions. For example, knowledge gains may occur over a 

short term, but changes in health status or behavior after a 
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10-week nutrition education program are too subtle to be 

measured practically (Sims, 1983; St. Pierre, 1982). 

Nutrition education programs may also show poor and 

inconsistent results in producing attitude and behavior 

changes because nutrition educators are not measuring the 

right things or are measuring the right things incorrectly 

or poorly. Real changes which might have occurred may 

remain undetected because of flaws in study design, 

inappropriate choice of study design, or mixing the designs 

within a single study (Sims, 1983). Indeed, nutrition 

education programs are commonly designed and initiated with 

little or no consideration of future evaluation methods. 

Even when evaluation techniques are contemplated within the 

original program design, the intent of the evaluation may 

change before it is conducted (Caan and Margen, 1985). Sims 

(1983) notes that the nature of the intervention could also 

be too imprecise or too generalized to produce specific 

measureable changes in attitude or behavior. Confounding 

and intervening factors, such as inadequate food resources, 

may also bias the results (Sims, 1983). 

Experimental Designs 

Summative Evaluation 

Several different types of experimental designs are 

applicable to summative evaluations of nutrition education. 

As in other research on human subjects, evaluation of 
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nutrition education and its effects must compensate for the 

facts that teachers and students can seldom be randomly 

selected and classroom activities can rarely be subjected to 

stringent control. The models and methods designed for use 

in nutrition education evaluation must reflect these 

limitations (Talmage, Hughes, and Eash, 1978). 

The most common type of research design used in 

school based studies is an experimental design with pre- and 

post-testing of participants in the study. Quasi 

experimental designs are used in some studies and seventy 

percent of elementary school studies include a control group 

(Sims, 1983). 

Caan and Margen (1985) identify potential problem 

areas in evaluating nutrition education programs. Problems 

may begin with the study design. Using control groups 

similar to study groups in all characteristics except 

treatment, establishing reliability and validity of 

measurement instruments, choosing an appropriate target 

group and adequate sample size, allowing an observation 

period long enough for effects to be displayed, and 

including methods to analyze regression to the mean should 

all be part of the study design. Execution of the study 

should establish if the planned intervention occurred and 

whether or not it occurred uniformly within the study group. 

Determining dropout bias results if appropriate, ensuring 

efforts to obtain information on outcomes in intervention 
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and control groups were equally persistant, and reporting 

rate of errors and possible differences in errors occurring 

between the groups are also necessary. And finally, when 

interpreting the findings, clinical importance of effect 

should be considered regardless of statistical 

significance. In addition, the effect should be determined 

to be independent, contribute significantly to explaining 

observed variations in outcomes measured, be observed among 

all subgroups of the population and be greater with 

increasing values of the independent variable . 

Formative Evaluation 

Research designs appropriate for formative evaluation 

have seldom been described. Because formative evaluation is 

aimed at discovery, it must often rely on an inductive 

approach (Rutman, 1977). Limited research has been 

conducted on how evaluation strategies and tactics should be 

altered as the situation being studied changes (Bryson and 

Cullen, 1984). 

Bloom (1971) discusses constructing tests for a 

formative evaluation. Developing a Table of Specifications 

to analyze the elements of learning (both content and 

behavior) as well as the relationships between them is the 

first step. Only those elements which are considered to be 

essential to a student's mastery of the material should be 

included in testing. Formative evaluation, unlike summative 
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evaluation, should include test items for all these 

important elements. Furthermore, these test items should 

cover the behavior levels specified (Bloom, 1971). 

Measuring Knowledge 

Developing instruments to measure knowledge gain is 

generally well documented in texts on educational research. 

The number of steps in the process ranges from six to eight 

according to the source. A common beginning point for 

developing test instruments is to define the objectives of 

the evaluation. This requires clear definition or descrip

tions of the outcomes to be measured. Next, characteristics 

of the target population must be identified. A review of 

related instruments provides ideas on application methods 

and possible formats. Test questions are written to form an 

item pool and combined to form a test prototype. Evaluation 

of the prototype begins with a critical review by experts in 

test construction and continues with a field test. The 

field test should be conducted with a sample of the target 

population to reveal problems with the instrument. After 

data from the field test are collected, an item analysis is 

conducted to identify the best test questions and determine 

the difficulty level of each question. Item validity and 

reliability are established before final revisions of the 

instrument are made (Borg and Goll, 1983). 
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Two major types of tests employed are norm-referenced 

and criterion-referenced tests. The purpose of a norm-

referenced test is to differentiate among individuals. 

Individual test scores are compared with the group test 

scores. Criterion-referenced tests have a purpose of 

determining level of proficiency with respect to knowledge 

or a skill. An individual's test score is compared to a 

standard of performance instead of with scores of other 

persons. Both types of tests are useful in measuring 

knowledge (Gay, 1980). 

Measuring Attitudes 

Attitude scales attempt to determine an individual's 

beliefs, perceptions, or feelings. A common scale used to 

measure attitudes is the Likert scale. Other types of 

scales available include Osgood's Semantic differential, 

Guttman's Scalogram, and Thurstone's Method of Equal— 

Appearing Intervals. A Likert scale is useful to study 

attitude patterns or theories of attitude. Semantic 

differential scales are generally regarded as a good tool to 

assess feelings toward an object. This method is a contro

versial method for use with young children because children 

may not be able to understand the type of responses 

requested in the tool. A Guttman scale attempts to 

determine attitude change or the hierarchial nature of an 

attitude and Thurstone's scale is useful for studying group 
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differences in attitudes (Gay, 1980; Hennerson, Morris, and 

Fitz-Gibbon, 1978; Sims, 1981). 

Useful attitude scales must be reliable, valid, have 

a zero reference point, and express unidimensionality and 

equality of units. Zero point provides a reference point 

for determining whether an attitude is less or more 

favorable. Unidimensionality indicates that only a single 

attitude is measured in each statement. And, equality of 

units implies that the ratings are equal from the reference 

point (Carruth and Musgrave, 1979; Carruth and Anderson, 

1977). 

Measuring Behavior 

Garrow (1974) states that measuring voluntary food 

intake is one of the most difficult physiological measures. 

Two common methods used to assess food intake include the 

24-hour dietary recall and food records. The 24-hour 

dietary recall asks a person to remember foods eaten, 

beginning with the last meal consumed and proceeding 

backwards for 24 hours (Gersovitz et al., 1978). A food 

record asks the person to write down types and amounts of 

foods eaten throughout the day (Zeman, 1983). With a food 

record, foods are written down as they are eaten rather than 

being recalled at a later time. 

Current research on the use of dietary surveys in 

populations of children is lacking (Carter 'et al., 1981). 
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When survey methods have been studied, their validity has 

been regularly criticized because they all contain sources 

of error which are difficult to eliminate (Karvetti and 

Knuts, 1981). 

Studies which have been conducted to determine 

validity of the 24-hour dietary recall method of assessing 

food intake of adults have revealed a number of sources of 

error. One tendency is for persons to under-report large 

intakes and over-report small intakes (Gersovitz et al., 

1978; Carter et al. , 1981). Foods eaten regularly are 

accurately recalled, while foods less frequently consumed 

are commonly omitted. Misidentifying foods can also occur 

(Karvetti and Knuts, 1985). 

Studies which attempt to determine validity of 

dietary surveys when used with children differ in their 

conclusions. Carter et al. (1981) found a large and 

significant difference between recalled and observed intakes 

of both calories and protein in 10 - 12 year olds at two 

summer camp sessions for children with chronic diseases. 

Baranowski et al. (1986), used a self-report form to 

document the ability of third through sixth grade children 

to accurately report the frequency of foods they consume 

daily. Food records have been shown to give a valid 

estimation of group intakes even though individual estimates 

may be imprecise (Hackett et al, 1983). 
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One common method of determining the validity of a 

24-hour recall, when used with children, is to compare a 

child's responses to those of his/her mother or other 

observer. Emmons and Hayes (1973) report that the frequency 

with which mothers and their children report food groups is 

essentially the same. When disagreement does occur, mothers 

reported fewer servings approximately 10 percent of the time 

and more servings about 17 percent of the time. When 

comparing children's responses to those of an observer other 

than a mother, children tended to under-record the frequency 

of consumption of foods (Baranowski et al, 1986). 

Emmons and Hayes (1973) conducted research which 

showed a definite improvement in ability to correctly recall 

food that had been eaten with an increase in age. Children 

in grade 4 remembered an average of 80.6 percent of foods 

eaten and children in grade 1 recalled an average of 60.5 

percent of foods consumed. 

Even though the 24-hour dietary recall is limited in 

validity, it does serve as one of the best methods currently 

available to determine a child's food intake. A child's 

ability to accurately provide information on his food 

consumption depends on an adequately developed sense of 

time, a sufficiently long attention span, a good memory, and 

a willingness to cooperate. The 24-hour dietary recall 

appears to meet these constraints (Emmons and Hayes, 1973). 



22 

Estimating Reliability and Validity of Test Instruments 

A test is reliable when it gives consistent results 

over time. The level of reliability is given as a 

correlation coefficient in which +1 or -1 indicates perfect 

reliability and 0 indicates no reliability. A number of 

methods exist for determining test reliability. One of the 

easiest is the retest method. This method involves 

administering the same test to the same people after a 

period of time has elapsed. Correlations are then 

established between the two sets of scores (Gay, 1980). The 

alternative form method is similar in that two tests are 

administered: The second test is a variation of the first 

test. Both tests are intended to measure the same thing. 

Internal consistency tests for reliability include the 

split-halves method which requires only one testing 

session. The total set of questions is divided into halves 

and the scores of the halves are correlated to obtain an 

estimate of reliability. A limitation of this method is 

that differing reliability coefficients may be obtained by 

different subdivisions of the total set of questions. 

Rationale equivalence reliability estimates a test's 

internal consistency by determining how all test items 

relate to all other test items and to the test as a whole. 

A Kuder-Richardson formula is applied to determine rational 

equivalence reliability. Subjective tests may be evaluated 

for reliability through the scorer/rater method. 
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Consistency is determined for two or more independent scores 

(interjudge reliability) or for scoring of individual 

scorers (intrajudge reliability). Estimates of interjudge 

or intrajudge reliability can be obtained through 

correlation coefficients or through percentage agreement 

(Carmines, 1982; Gay, 1980). 

Test validity is the degree to which an instrument 

accurately measures what it purports to measure. The three 

types of validity generally recognized include 1) content 

validity, 2) criterion-related validity (which includes both 

predictive and concurrent validity) and 3) construct 

validity (Borg and Goll, 1980; Sims, 1981). 

Content validity is the degree to which a test 

represents the concepts the test is designed to measure. 

Items covered in the test should be representative in type 

and proportion to the content presented in the program. 

Determining content validity is done by conducting 

operations such as precisely defining the specific content 

to be sampled, specifying objectives, and describing how the 

content will be sampled to develop test items (Borg and 

Goll, 1983; Sims, 1981). 

Criterion-related validity includes both predictive 

and concurrent validity. Predictive validity is the degree 

to which predictions made by an instrument are later 

confirmed by the behavior of the subject. Concurrent 

validity measures the criterion at the same time the 
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test is administered. The difference between the two is the 

length of time between testing and criterion measurement. 

The usual method of determining criterion-related validity 

is to administer the test then correlate the occurrence of 

the behavior with the test scores (Borg and Goll, 1983; Sims 

1981). 

Construct validity is the extent to which a test can 

be shown to measure a hypothetical construct. A researcher 

begins to gather information on construct validity by 

setting up hypotheses about characteristics of persons who 

obtain high scores on a measure as opposed to those who 

obtain low scores. Then, attempts are made to determine the 

degree to which these hypotheses account for performance on 

the test. Factor analysis is a useful statistical tool in 

determining construct validity because it can identify the 

basic dimension underlying a domain of reference (Borg and 

Goll, 1983; Sims, 1981). 

Selected Statistical Procedures 

Proportion 

Proportions are of two types. Quantity proportion 

refers to the ratio of a sub-quantity to a total-quantity. 

A frequency proportion represents the ratio of a 

sub-frequency to a total-frequency (Kachigan, 1986). 
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Point Biserial Correlation 

Point Biserial Correlation is used for correlating 

values of a continuous variable with values of a dichotomous 

variable. A continuous variable is one which can 

potentially assume any numerical value. For example, height 

and grade point average would be continuous variables. For 

any two values of these variables, a third value between 

them is possible. A dichotomous variable is one which only 

has two values. Examples of dichotomous variables would be 

gender, qualifying test performance (pass or fail) and 

belief (true or false) (Kachigan, 1986). 

Mann-Whitney U Test 

The Mann-Whitney U Test is an independent-samples 

two-sample difference test. By using ranked data, it tests 

the medians of two sets of scores from separate groups to 

determine whether or not they are significantly different. 

The test's initial step is to take two sets of scores, one 

from an experimental group and the other from a control, and 

arrange them in order of increasing size. Then, considering 

only the scores from one group, the number of scores from 

the other group which precede it in the ranking are 

counted. The number of scores from the experimental group 

preceding each score from the control group may then be 

added and vice versa. These sums are the Mann-Whitney U 

values for each group. The final step consists of comparing 



these U values to a table to determine il they are 

significantly different (O'Mahony, 1986). 



CHAPTER III 

METHODS AND MATERIALS 

This study to evaluate the effectiveness of the Meals 

for Millions gardening-based nutrition education program 

involved six elementary schools in or near Tucson, Arizona. 

One of these schools was used to pilot test the test 

instruments. All instruments were then revised and retested 

at the five remaining schools. One of these five schools 

had implemented the gardening-based nutrition education 

program during the spring semester of the 1984-85 school 

year and two other schools during the 1985-86 school year. 

Two schools, which did not employ the gardening-based 

curriculum, served as controls. The Control Schools were 

matched to the Program Schools by applying the same criteria 

which Meals for Millions had used to choose the Program 

Schools: fifty percent or more of students being on 

government assisted free or reduced lunch programs. 

Instrument Development 

Knowledge Test 

Matrix Development. An instrument to test knowledge 

must reflect the objectives of the educational program to 

maintain content validity. Therefore, before beginning 

27 
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construction of the Knowledge Test, the gardening-based 

nutrition education program objectives and lessons were 

examined. The thirty-eight topics presented in the program 

materials were categorized into ten general topics. With 

the help of the Ueals for Millions staff, each of these ten 

topics were assigned a percentage which reflected the amount 

of program time devoted to each individual topic. This 

percentage then determined the number of questions on each 

topic to be included in the revised Knowledge Test. Thus, 

the ten topics, plus their percentage of program time, 

formed the basis for a Table of Specifications (a matrix, 

see Figure 1) used throughout the remaining phases of 

Knowledge Test construction. 

Construction of Pilot Test. Sixty two true/false 

questions were developed (with the help of Meals for 

Millions staff) and pilot tested at a rural elementary 

school which had used the gardening-based curriculum. 

Fifty-six students were included in the pilot testing: 15 

kindergarten, 12 first grade, 10 second grade and 19 third 

grade students. All questions were read aloud to the 

students. Because the test completion time exceeded a 

child's attention span, three versions were used. Each 

version rearranged the questions so that each question 

appeared within the first 22 questions on one of the tests, 

thus increasing the probability of being answered while the 

students were still attentive. 
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Construction of Revised Test. Of the sixty-two 

questions pilot tested, eighteen were chosen for use in the 

revised knowledge test instrument. These questions were 

selected by using the matrix (Figure 1) to choose an 

appropriate number of questions representing several levels 

of learning based on Bloom's taxonomy (Bloom, 1956) for each 

topic plus the item analysis to ensure that each question 

was a good question. 

Item analysis of the sixty-two pilot test questions 

was conducted to determine level of difficulty and 

discrimination of each question. Item analysis computes two 

statistics which give an indication of question difficulty 

and discrimination. An indication of whether or not 

students who scored high on the test as a whole scored high 

on an individual question is given by r Point Biserial 

(RPBI). A generally accepted RPBI level is .20 (Aleamoni, 

1986). Proportion (PROP) indicates the percentage of 

students who correctly answered each question. For this 

study, attempts were made to choose questions with minimum 

RPBI scores of .30 and PROP scores between .40 and .60. 

Vegetable Identifcation Test 

Pilot Test. A Vegetable Identification Test, 

developed previously by Meals for Millions, was revised and 

pilot tested with forty-nine students (12 kingergarten, 11 
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Level of Education 1 

Subject Category 

% Time 
Knowledge 
Compre- 2 
hension 

Application 
Analysis, 
Synthesis &2 
Evaluation 

Total 

l. Gardening 
Background 
Information 

6 1 0 1 

2. Preparing to 
Garden 

11 2 0 2 

3. Planting & 
Maintaining 
Garden 

11 1 1 2 

4. Weeding & Thin
ning a Garden 

11 0 2 2 

Protecting a 
5. Garden 

from Predators 
6 1 0 1 

Harvesting, Pre-
6. paring & Tasting 

Vegetables 
11 1 1 2 

7. Sugar in the 
Diet 

11 0 2 2 

8. Fat in the Diet 10 2 0 2 

9. Salt in the Diet 7 1 0 1 

10.Vegetables in 
the Diet 

16 3 0 3 

1 
Bloom, B.S., Taxomony Of Educational Objectives, The 

Classification of Educational Goals, Handbook 1: Cognitive 
Domain, David McKay Co. Inc., New York. 
2 

Levels of learning were collapsed for easier use. 

Figure 1. Matrix Used to Develop Knowledge Test 
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first grade, 9 second grade and 17 third grade students) at 

the same rural school used for pilot testing the Knowledge 

Test. This test involved showing the students garden 

vegetables and asking them the questions "Have you see this 

before?", "What is it called?", "Have you ever tasted it?", 

Do you like it?" and "How often do you eat it?" Responses 

allowed for the first four questions were "Yes" or "No" 

while the last question had the three possible responses, 

"Often", "Sometimes", or "Not very often". Six of the 

eleven vegetables were shown to the students as both fresh 

and prepared (cooked or cut). 

Revision. Following the pilot test, only one revision 

was made. The six vegetables shown as both fresh and 

prepared was decreased to five. 

Food Consumption Sheet 

Construction. The Food Consumption Sheet, developed 

for use as a food record, was designed for simplicity and 

accuracy in recording foods eaten. Instructions and an 

example of how to complete the form were written and 

included at the top of the sheet. The form consisted of one 

8 1/2" by 14" sheet with an English version on one side and 

a Spanish version on the other. 

Pilot Testing. Pilot testing of the Food Consumption 

Sheet was also conducted at the rural school. The form was 

designed to be sent home with students over a weekend in an 
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attempt to determine daily food habits without a school 

lunch as one of the meals consumed. However, pilot testing 

of the form was conducted as a 24-hour recall. By using 

this method it was possible for project staff to assess the 

Food Consumption Sheet's simplicity and ability to 

accurately record food intake. After conducting twenty-six 

24-hour recalls with students (Kindergarten, 9; First grade, 

5; Second grade, 4; and Third grade, 8), all staff members 

considered the Food Consumption Sheet to meet these 

criteria. 

Research Design for Initial Program Evaluation. 

A post-test only, control group design was used to 

evaluate the effectiveness of the gardening-based nutrition 

education program. No randomization was possible because 

the program had already been implemented in the three 

experimental schools under investigation. However, Tuckman 

(1972) states that when researchers can satisfy themselves 

that students were assigned to classrooms on essentially a 

random basis, the post-test only control group design 

provides an adequate control for all sources of internal 

validity. An Assistant Superintendent for the school 

district involved in this study states that heterogeneous 

groups are desired in all classrooms. Students in each 

classroom are assigned according to three criteria: academic 
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diversity, male/female balance and ethnic balance (Rice, 

1987). 

Testing of Revised Test Instruments 

Beginning May 21 and ending June 4, 1986 data were 

collected using the test instruments which had been 

developed and revised. Five schools were tested. Schools 1, 

2, and 3 were using the gardening-based nutrition program, 

while Schools 4 and 5 served as controls. In all schools, 

the classes tested included first, second and third grade 

classes whose teachers had agreed to participate in the 

evaluation. This included either two or three classes from 

each grade in all schools except School 5 where only 

teachers of second and third grade classes were willing to 

participate in the testing. 

Parental Consent 

Prior to testing day, Parent Consent Forms were sent 

home with all students. To encourage a higher return rate, 

students were told that they would receive a scented sticker 

when they returned this form. Only those students who 

returned signed consent forms were interviewed with the 

Vegetable Identification instrument. All students were 

given the Knowledge Test. Initially, the Food Consumption 

Sheet was sent home with all students along with the Parent 

Consent Forms. However, this practice appeared to decrease 
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the response rate of parents returning Consent Forms, and 

thereafter the two forms were sent separately. 

Administering Test Instruments 

Test instruments were administered by graduate or 

senior level students majoring in nutrition or dietetics and 

Meals for Millions Staff. All project staff had prior 

experience in testing and interviewing children and were 

given explicit instructions on how to use the test 

instruments. 

Knowledge Test. The Knowledge Test was read to all 

students with each question being read twice, and, when 

necessary, translated into Spanish. Thus, reading ability 

was eliminated as a possible factor affecting test results. 

Students were given answer sheets on which they were 

instructed to circle "Yes" or "No" in response to each 

question. "Yes" was explained as equivalent to "True", 

"Correct", or "Right". "No" was explained as equivalent to 

"False", "Incorrect", or "Wrong". Teachers were allowed to 

choose between having the researchers (including Meals for 

Millions staff) read the questions or reading the questions 

themselves. Both options were used. 

Vegetable Identification Test. The Vegetable 

Identification Test, conducted individually with each 

student, consisted of allowing the student to choose one 

vegetable at a time from a basket while the interviewer 
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asked the questions found on the Vegetable Identification 

Test. Each child answered the same quiestions for all 

vegetables. 

Food Consumption Sheet. The Food Consumption Sheet 

was left with teachers with instructions to send them home 

with students on the following Friday. Those students who 

returned the Food Consumption Sheet were also given a 

scented sticker. 

Teacher Interviews 

Following data analysis, the decision was made to 

individually interview teachers whose classrooms had been 

tested at both Program and Control Schools. All interviews 

were conducted by completing a form which addressed the 

frequency with which each category of the matrix (Figure 1) 

was taught or reinforced, educational materials used (in 

addition to those provided by Meals for Millions) and 

interest level of students towards nutrition and gardening. 

Coding Methods 

All data collected during testing of revised Test 

Instruments was coded onto computer sheets -for statistical 

analysis. Each of the three tests was given a section of 

the computer sheet. The Knowledge Test was given questions 

number 1-13, the Vegetable Identication Test was assigned 
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numbers 14-84, and the Food Consumption Sheet used numbers 

84-89. 

Answers to the Knowledge Test consisted of "yes" or 

"No". "Yes" was coded as "A" and "No" was coded as "B". 

The Vegetable Identification Test responses required 

a variety of coding techniques. Answers to the questions 

"Have you seen this before?" and "Have you ever tasted it?" 

were coded as "A" for "Yes" and "B" for "No". Answers to 

"What is it called?" were coded "A" for a correct response 

and "B" for an incorrect response. Answers to "Do you like 

it?", because they were dependent on whether or not a child 

had tasted the vegetable, were "A" for "Yes", "B" for "No" 

and "C" for not applicable. And finally, answers to "How 

often do you eat it?" were "A" for "Often", "B" for 

"Sometimes", "C" for "Seldom" and "D" for not applicable. 

After separating the foods reported on the Food 

Consumption Sheet into the Five Basic Food Groups, each of 

these groups was further analyzed by the number of servings 

reported by Program versus Control Students. The following 

method was used to code the data: 

1. Serving number was coded as "A" for zero, "B" for 

one, "C" for two, and so on until "I", which was 

coded as "eight or more". 

2. For each food group, the number of servings 

reported was then divided into two or three 

categories based on recommended number of servings 



per day for children in this age category, i.e., for 

the Dairy group, the two categories were "Less than 3 

servings" and "3 or more servings". 

3. The percentage of students from Program and from 

Control Schools who had recorded eating the number of 

servings within each category was calculated. For 

the example above, the category "Less than 3 

servings" includes the percent of students who ate 0, 

1, or 2 servings, while the "3 or more servings" 

includes the percent of students who ate 3 or more 

servings. 

Those sections of the Teacher Interview which were 

empirical data were coded by the frequency with which 

concepts were addressed. If a concept was mentioned five 

days a week, a score of 7 was attached. Four times per week 

received a score of 6 and so on through once a week with a 

score of 3. Three additional frequency options were once 

every other week, with a score of 2; once per month, with a 

score of 1; and never, with a score of 0. 

Statistical Procedures Used for Program Analysis 

Knowledge Test 

All Knowledge Tests were analyzed by item analysis to 

give mean, median, standard deviation, reliability (KR-20 
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and KR-21), probablity, and point-biserial correlation. The 

Mann-Whitney U test was used to determine whether or not a 

significant difference existed between Program and Control 

Students in Knowledge Test performance. 

Multiple regression was used to evaluate the 

contribution of attitude, behavior, sex, and grade on 

knowledge score using data from the Knowledge Test and 

Vegetable Identification Interview. Data from the Pood 

Consumption Sheet and Teacher Interviews was not used in 

this statistical procedure. An attitude score was 

calculated from the question "How much do you like it?" for 

all vegetables tested. A behavior score was calculated from 

the questions "Have you ever tasted it?" and "How often do 

you eat it?" for all vegetables tested. And a knowledge 

score was calculated from the Knowledge Test score plus the 

questions "Have you seen this before?" and "What is it 

called?" 

Vegetable Identification Test 

Only the revised Vegetable Identification Test was 

analyzed using statistical methods. This instrument was 

analyzed by chi square. Item analysis was used to establish 

reliability. 

Food Consumption Sheet 

Again, only the revised Food Consumption Sheet was 

analyzed using statistical methods. Both frequency 
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distributions and chi square were employed in analyzing this 

data. 

Teacher Interviews 

Means were calculated on those portions of the 

teacher interview guide which were suitable for statistical 

procedures. 



CHAPTER IV 

RESULTS 

The results of this study are presented in two 

sections. The statistics on both the pilot and revised test 

instruments will be reported first. Secondly, a preliminary 

evaluation of the gardening-based nutrition education 

program is presented. The effectiveness of the instruments 

in this evaluation also will be addressed. 

Test Instruments 

Pilot Tests 

Knowledge Test. Item analysis of the Pilot Knowledge 

Test was conducted. Table 1 gives reliability scores of 

both the pilot test versions and sections. Test version 

refers to the entire sixty-two questions as answered by each 

student. Three test versions were used. Test section 

refers to one of three groups of questions. These three 

groups of questions were located at either the beginning, 

middle or end of a test version. Thus, reliability of test 

versions, because the time required to answer sixty-two 

questions exceeded a child's attention span, would be 

expected to be low. Likewise, because the test sections 

include questions located at the middle and end of the 

40 
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sixty-two questions, a lower reliability also would be 

expected, as attention span was still a factor. Therefore 

reliability was not a primary consideration in choosing 

questions for the revised test. 

Item analysis of test questions also gave probability 

scores (PROP) and point-biserial correlation (RPBI). 

Because these two statistics were given for each question, 

it was possible to determine how "good" each question was. 

In an attempt to report only statistics for questions which 

were asked while students were attentive, the PROP'S and 

RPBI's of the first section of questions from each test 

version are shown in Table 2. Item analysis was conducted 

on tests of forty-one students. The figures in Table 2 

cover all sixty-two questions, but only the data from 

students who answered them as the first questions on their 

version of the test. However, data from all item analyses 

were considered when determining which questions to include 

in the revised test. 

Table 1: Reliabilities of Pilot Knowledge Test: 
Grades 1, 2, and 3. 

Version A .788 
Version B .828 
Version C .545 

Section 1 .535 
Section 2 .385 
Section 3 .485 
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Table 2: Item Analysis Results of Pilot Test Questions for 
G r a d e s  1 - 3 .  

1 2 
Category 1 PROP RPBI 
1 question chosen: 
Plants need sun to grow. .92 .55 

Questions not chosen: 
Plants need water to grow. .92 .55 
Plants need air to grow. .86 .20 
Plants get food from the soil. .79 .40 
Plants and people need the same things to grow. .79 .04 
Plants DON'T need roots to live. .46 -.17 
NO plant can live in the winter. .69 .06 
All vegetable plants that grow in the winter 
can grow in the summer. .23 .08 

Category 2 
2 questions chosen: 
Compost is food for people. .54 -.05 
Tou should NOT put meat in a compost pile. .23 -.39 

Questions not chosen: 
Compost is made from kitchen scraps, straw, 
dirt or manure and water. .71 .28 

Category 3 
2 questions chosen: 
Plants grow better in soil when we add manure 
to it. .64 .51 
After you plant seeds, they can take care of 
themselves. .31 .12 

Questions not chosen: 
Soil keeps plants from falling over. .77 .31 
All seeds should be planted more than two 
Inches deep. .54 -.16 

You should hurry when you work with a tool. -69 .28 
If the top of the ground looks wet, you have 
watered enough.' .23 -.72 

Small seeds should be planted deep in the soil. .36 .47 
All plants like to grow in hot weather. .50 -.16 
The best way to plant seeds is to put the 
whole package into one bole. .57 .45 

It is NOT good to pack dirt down hard around 
baby plants. .36 .66 

Seeds that grow into large plants should be 
planted close together. .77 .20 

When there are rain clouds in the sky you 
DON'T need to water the garden. .00 .00 

The soil should be hard when you plant seeds. .92 .10 



Table 2, continued 

Category 3, continued 
seeds need to be watered every day. 
Tou should handle baby plants very gently. 

Category 4 
2 questions chosen: 
Weeds are good for the garden because they 
make other plants grow closer together.-

Weeds are good for the garden because they 
drink the water. 

Questions not chosen: 
Weeds are bad for the garden because they 
eat the food. 

If plants are very close together, you should 
pull some of them out to make more room for 
the other plants. 

Category 5 
1 question chosen: 
Grasshoppers are a good bug for the garden. 

Questions not chosen; 
All bugs are bad for the garden. 
We should kill every bug we find in the garden. 

Category 6 
2 questions chosen: 
You can eat the leaves of some plants. 
When you are eating carrots and radishes, you 
are eating roots. 

Questions not chosen: 
Tou can eat the roots of some plants. 
Tou can eat the flowers of some plants. 
Tou can eat the stems of some plants. 

Category 7 
2 questions chosen: 
Tou would grow up to be strong and healthy if 
you only ate potato chips, candy and Coke. 

A candy bar is better for your body than an apple 

Questions not chosen: 
To be healthy you should eat lots of sugar 
every day. 

Bating too much sugar can make cavities in 
your teeth. 

Eating too much sugar can make you get fat. 
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Table 2 ,  continued 

PROP RPBI 
Category 7, continued 
A can of soda is better for you than a 
glass of orange juice. .62 .35 

Category 8 
2 questions chosen: 
Eating foods with a lot of fat is good for 
your body. .69 .42 

Your heart is very important to your health. .71 .37 

Questions not chosen: 
Exercise is NOT important to your health. .69 -.22 
You will NOT gain weight if you eat too nuch fat. .57 -.54 
Eating too much fat might clog your veins. .36 .71 
Drinking milk is NOT important for your teeth 
and bones. ,54 -.09 

Category 9 
l question chosen: 
Eating too much salt can give you high blood pressure. .38 .29 

Question not chosen: 
It is good for your body to put a lot of salt 
on your food. .69 -.07 

Category 10 
3 questions chosen: 
Green leafy vegetables are good for your skin. .77 .26 
Eating carrots can help you see better at night. .77 .20 
You should eat four servings of fruits and 
vegetables each day. .69 .46 

Questions not chosen: 
It is healthy to eat raw vegetables. .46 .36 
Eating fruits and vegetables helps make you 
strong and healthy. .93 .19 

Vegetables should only be eaten when they 
have been cooked. .29 .30 

Eating vegetables once a week is enough. .21 .43 
Lettuce, radishes, spinach and fresh vegetables 
can be used to make a salad. .79 .02 

Eating broccoli can help you have healthy skin. .85 .52 
Green leafy vegetables are good for healing. .85 .31 

1 
PROP (Proportion) represents the percentage of students 

answering a question correctly• Desired PROP score range 
was .40 - .60 
2 

RPBI (Point Biserial Correlation) evaluated a questions 
discrimination ability. Desired RBPI score was .30 or 
above. 
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Vegetable Identification Test. The main objective in 

pilot testing the Vegetable Identification test was to 

attempt to determine its usablity. No specific problems 

were discovered in allowing researchers to record, on the 

Vegetable Identification Test form, verbal responses given 

by the students. 

Food Consumption Sheet. Pilot testing of the Food 

Consumption Sheet, by using it as a 24-hour dietary recall, 

determined that it was simple to use for recording food 

intake. No particular problems were encountered in 

recording any information given verbally by the students. 

Revision of Research Design. Following the pilot 

testing of all instruments with grades K-3, a decision was 

made to eliminate Kindergarten students from the testing. 

Reasons included: 

1. Attention span of Kindergarten students lagged 

after approximately 5-6 questions on the 

knowledge test, making accurate assessment 

impossible. 

2. Kindergarten students had, at most, only one 

year of exposure to the gardening-based 

nutrition education program. 

3. The majority of Kindergarten students appeared to 

lack the maturity to participate in the 

evaluation. 
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Revised Tests 

Knowledge Test. After narrowing the sixty-two pilot 

test questions into an eighteen question revised test, 

students at three Program and two Control Schools were 

tested. The Knowledge Test was completed by 449 Program 

Students and 229 Control Students. 

Item analysis of this test was also conducted. 

Overall reliability of the revised test, for all schools 

(Program and Control) was .853 (KR-20). Reliability for 

Program Schools (Schools 1, 2 and 3) was .898 (KR-20) while 

for Control Schools (Schools 4 and 5) reliability was .505 

(KR-20). Reliabilities for Program Schools, Control Schools, 

and both combined by grade are given in Table 3. Reliab

ilities for each individual school are given in Table 4. 

RPBI's and PROP statistics of Program and Control for each 

of the eighteen questions are shown in Table 5. A breakdown 

of RPBI's and PROP'S by grade is given in Table 6. 

Vegetable Identification Test. The Vegetable 

Identification Test was completed by 175 Program School 

Students and 47 Control School Students. Validity was 

assured by choosing vegetables which were emphasized in the 

Meals for Millions program. 

Food Consumption Sheet. Food Consumption Sheets were 

returned by eighty-five of the 446 Program and twenty-three 

of the 229 Control Students tested. This represents a 

return rate of 18.2% at Program Schools and 10.0% at Control 
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Table 3: Reliability of Knowledge Test at Program, Control 
and Combined Program and Control Schools By Grade 

PROGRAM CONTROL PROGRAM & CONTROL 

GRADE 1 .919 .238 .896 

GRADE 2 .743 .491 .690 

GRADE 3 .944 .361 .875 

Table 4: Reliability of Knowledge Test by School 

School 1 .814 

School 2 .872 

School 3 .949 

School 4 .432 

School 5 .342 
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Table 5: PROP' S  and RPBI'e for Revised Knowledge Test 
Questions by Program vs Control. 

PROGRAM CONTROL 

Question # PROP RPBI PROP RPBI 

1 .88 .75 .98 .21 
2 .73 .64 .89 .34 
3 .70 .60 .76 .50 
4 .80 .67 .76 .37 
5 .67 .56 .76 .30 
6 .85 .77 .95 .22 
7 .79 .59 .73 .34 
8 .52 .45 .52 .37 
9 .83 .70 .94 .40 
10 .86 .77 .96 .30 
11 .71 .59 .55 .31 
12 .76 .57 .73 .25 
13 .61 .49 .67 .46 
14 .78 .64 .86 .46 
15 .09 .19 .14 .33 
16 .81 .63 .72 .18 
17 .81 .70 .89 .33 
18 .80 .68 .88 .30 



Table 6: PROP' S  and RPBI's for Revised Knowledge Test 
Questions by Program vs Control and Grade. 

PROGRAM CONTROL 

Question # PROP RPBI PROP RPBI 

GRADE 1 
1 .84 .84 .90 .31 
2 .63 .67 .69 -.14 
3 .64 .64 .33 .20 
4 .71 .73 .67 .24 
5 .58 .51 .79 .27 
6 .76 .76 .86 .13 
7 .72 .71 .71 .10 
8 .47 .44 .38 .14 
9 .73 .71 .79 .55 
10 .79 .82 .83 .36 
11 .62 .64 .57 .33 
12 .70 .61 .60 .32 
13 .43 .44 .40 .53 
14 .67 .66 .69 .69 
15 .05 .14 .02 .11 
16 .78 .79 .81 .12 
17 .77 .75 .74 .12 
18 .70 .72 .71 .31 

1 .93 .49 1.00 .00 
2 .74 .49 .95 .35 
3 .63 .45 .89 .41 
4 .85 .43 .81 .35 
5 .67 .49 .76 .47 
6 .91 .57 .99 .03 
7 .83 .29 .75 .41 
8 .46 .37 .57 .45 
9 .87 .48 .97 .20 
10 .90 .55 .97 .12 
11 .75 .40 .61 .37 
12 .78 .38 .78 .18 
13 .71 .44 .85 .21 
14 .83 .49 .91 .48 
15 .08 .10 .20 .24 
16 .85 .44 .61 .45 
17 .83 .56 .94 .35 
18 .86 .42 .94 .40 



Table 6, continued. 

PROGRAM CONTROL 

Question U PROP RPBI PROP RPBI 

GRADE 3 
1 .88 .84 .99 -.06 
2 .86 .78 .92 .47 
3 .86 .82 .83 .42 
4 .83 .78 .75 .42 
5 .80 .74 .76 .30 
6 .88 .92 .96 .23 
7 .81 .64 .76 .46 
8 .69 .56 .54 .35 
9 .87 .89 .97 .20 
10 .89 .90 .99 .15 
11 .76 .67 .49 .35 
12 .80 .73 .75 .16 
13 .67 .55 .64 .43 
14 .84 .74 .88 .19 
15 .16 .26 .13 .38 
16 .78 .62 .78 .19 
17 .84 .80 .91 .31 
18 .85 .82 .91 .04 
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Schools. Of the Food Consumption Sheets returned from 

Program Schools, twenty-five were in Spanish. No Food 

Consumption Sheets returned from Control Schools were in 

Spanish. 

Although not a part of this study, continuing 

research on the validity of the Food Consumption Sheet was 

conducted during fall, 1986. A total of nineteen 24-hour 

dietary recalls were collected from students who had 

returned the Food Consumption Sheet completed for the 

previous day. These recalls were then compared to the foods 

recorded by parents. Table 7 shows the percentage of foods 

recorded on the Food Consumption Sheet which students were 

able to recall. 

Formative Program Evaluation 

In this section on formative program evaluation, 

results from three test instruments will be considered. 

These instruments include the Knowledge Test (eighteen item 

revised test), Vegetable Identification Test (revised) and 

the Food Consumption Sheet. 

Knowledge Test 

Mean scores, standard deviation and median scores, by 

grade, of Program and Control Schools are reported in Table 

8. Mean scores became less relevant when further 
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Table 7: Percent of Foods Recorded on Food Consumption 
Sheet Which Were Recalled by Students. 

# Items # Recalled %Recalled 

Program 

Grade 1 (n=3) 41 16 39.0% 

Grade 2 (n=2) 34 9 26.5 

Grade 3 (n=8) 81 58 71.6 

Overall (n=13) 156 89 57.1 

Control 

Grade 1 (n=l) 18 7 38.9 

Grade 3 (n=6) 52 . 41 78.8 

Overall (n=7) 80 48 60.0 
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investigation determined that fifty-eight Program School 

Students earned scores of less than 10 with thirty-three 

students answering none of the questions correctly. Only 

sixteen Control Students scored less than 10 with the lowest 

score being 6 (n=l). School and grade levels of the 

thirty-three students receiving a score of zero are 

summarized in Table 9. 

Because Knowledge Test scores at Program Schools were 

bimodally distributed, the mean score statistic was not 

meaningful. The more appropriate statistic became the 

median (Table 8). Mean and median scores for all grades by 

individual school are reported in Table 10. Scores from one 

of the Control Schools, School 5, included only second and 

third grade students, while scores from all other schools 

Included grades 1, 2 and 3. Therefore, Table 11 records 

only mean and median scores of 2nd and 3rd grade students. 

Since the more appropriate statistic in this case was 

the median, the Mann Whitney U test was used to determine if 

any significant difference existed between Program and 

Control Schools. There was no significant difference in 

knowledge test scores between Program and Control. 

Vegetable Identification Test 

Data collected through the Vegetable Identification 

Test was analyzed by chi square. Of the forty-nine Yes/No 

questions ("Have you seen this before?", "What is it 
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Table 8: Mean and Median Scores, By Grade, of Program and 
Control Schools 

Program Control 

Grade Mean S.D. Median Mean S.D. Median 

Grades 1, 2 & 3 

Grade 1 

Grade 2 

Grade 3 

13.00 4.48 14.28 
(n=446) 

11.59 5.19 13.54 
(n=152) 

13.50 2.99 13.95 
(n=175) 

14.07 4.89 15.71 
(n=119) 

13.67 2.22 13.96 
(n=229) 

11.50 2.06 11.59 
(n=42) 

14.49 1.99 14.96 
(n=79) 

13.92 1.89 14.08 
(n=108) 

Table 9: Distribution of Program Students Receiving a Score 
of Zero on the Knowledge Test by School and Grade. 

Grade 1 Grade 2 Grade 3 

School 1 3 

School 2 3 10 

School 3 17 
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Table 10: Mean and Median Scores of Knowledge Test by School 
for Grades 1, 2 and 3 

Mean S.D. Median 

Program Schools 

School 1 13.99 3.21 14.83 
(n=139) 

School 2 12.36 4.25 13.69 
(n=178) 

School 3 12.81 5.65 15.10 
(n=129) 

Control Schools 

School 4 12.99 2.16 13.02 
(n=148) 

School 5 14.93 1.72 15.28 
(n=81) 
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Table XI: Mean and Median Scores of Knowledge Test by School 
for Grades 2 and 3, only. 

Mean S.D. Median 

Program Schools 

School X 14.73 2.X0 15.X8 
(n=96) 

School 2 IX.56 5.06 13.33 
(n=106) 

School 3 15.X8 2.36 15.74 
(n=92) 

Control Schools 

School 4 13.58 1.91 13.61 
(n=106) 

School 5 14.93 1.72 15.28 
(n=81) 
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called?", "Have you ever tasted it?" and "Do you like it?"), 

nine shoved a significant difference (p <.05) between 

Program and. Control Schools. In all instances, Program 

Students responded more positively by answering "Yes" 

significantly more often. The question "How often do you 

eat it?", which required a frequency response (often, 

sometimes and seldom) was also analyzed by chi square. 

Program Students indicated they ate four of the eleven 

vegetables significantly (p <.03) more often than students 

in Control Schools. 

These questions represented recognition and 

identification of vegetables (representing knowledge), 

attitudes towards vegetables, and consumption of vegetables 

(behavior). More specific results of the instrument will be 

reported by these three categories. 

Recognition and Identification of Vegetables 

The two questions which were related to recognition 

and identification of Vegetables included "Have you seen 

this before?" and "What is it called?" These questions 

represented twenty-seven of the sixty questions on the 

Vegetable Identification Test. 

Program Students answered "Yes" or correctly named 

the vegetable significantly (p <.03) more often than Control 

Students on five of these questions. More specifically, 

Program Students were able to name lettuce, radishes and 
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broccoli significantly more frequently than Control 

Students. They also recognized broccoli, both as fresh and 

prepared, significantly (p <.01) more often. 

Attitudes Towards Vegetables 

Only one question, "Do you like it?11 addressed 

attitudes towards vegetables. Of the eleven vegetables, 

only tomatoes showed a response of "Yes" signficantly 

(p <.01) more often by Program Students. Interviewers 

reported a subjective analysis of more enthusiasm and 

postive attitudes to vegetables among Program Students. In 

many cases, this was quite evident as Control Students 

frequently made facial expressions of dislike or verbal 

statements of disgust, especially for spinach. 

Consumption of Vegetables 

Questions which addressed vegetable consumption were 

"Have you ever tasted it?" and "How often do you eat it?" 

Radishes, cucumbers and broccoli were tasted significantly 

(p <.01) more frequently by Program Students. Program 

Students ate celery, carrots, tomatoes and spinach 

significantly (p >.01) more often. 

Food Consumption Sheet 

A total of eighty-five Program Students and 

twenty-three Control Students returned completed Food 

Consumption Sheets. Of the forms returned by Program 
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Students, five vere inadequately completed and could not be 

used. No Food Consumption Sheets were returned by two 

schools: School #3 (a Program School) and School #4 (a 

Control School). Testing in School #5 included only grades 

2 and 3. Therefore, no Food Consumption Sheets were 

returned by first graders in Control Schools. 

The first step used in analyzing the Food Consumption 

Sheets was to separate the reported foods consumed into the 

Basic Five Food groups; Dairy, Meat /Protein, Bread/Cereal, 

Fruit/Vegetable and Other. Each of these five groups was 

further analyzed according to the number of servings 

reported by Program Students versus Control Students. 

Results of the analysis of the Food Consumption Sheet are 

presented on Table 12 

When analyzed using chi square, Program Students ate 

significantly (p < .05) fewer "Other Group" items than 

Control Students. Of the four remaining groups, a higher 

percentage of Program Students reported eating the 

recommended number of servings in the Meat/Protein and 

Bread/Cereal groups while a higher percentage of Control 

Students reported eating the recommended number of servings 

in the Dairy and Fruit/Vegetable groups. The differences in 

these percentages, however, were not significantly 

different. 



Table 12: Percentage of Students Reporting Pood Group 
Consumption By Number of Servings and School 

Program Control 
(n=81) (n=23) 

Dairy Group 

Less than 3 servings 61.7% 43.4% 
1 

3 or more servings 38.3 56.4 

Meat/Protein Group 

Less than 2 servings 12.3% 4.3% 
1 

2 - 4  s e r v i n g s  6 5 . 4  5 6 . 5  

More than 4 servings 22.2 39.1 

Bread/Cereal Group 

Less than 4 servings 42.0% 39.1% 
1 

4 - 6  s e r v i n g s  4 3 . 2  3 0 . 4  

More than 6 servings 14.8 30.4 

Fruit/Vegetable Group 

Less than 4 servings 63.8% 56.4% 
1 

4 or more servings 36.2 43.5 

Other Group 
1 

Less than 3 servings 60.0%* 30.4% 

3 or more servings 40.0 69.6 
1 

indicates the recommended number of servings 
* significant at p < .05 
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Multiple regression 

Data from the Knowledge Test and Vegetable 

Identification Test from seventy-three students were used * 

for multiple regression. Attitude score, grade, behavior 

score, and sex contributed approximately 30% of the variance 

on knowledge score (0.209). Beta scores for each of the 

independent variables were as follows: attitude score, 

0.410, grade, 0.318, behavior score, 0.081, and sex 0.0109. 

Correlations between variables are shown in Table 13. 

Teacher Interviews 

Data from the teacher interviews which were amenable 

to statistical analysis are summarized in Tables 14 and 15. 

Table 14 shows the mean number of days per week teachers 

reported teaching a nutrition or gardening concept. Table 

15 displays mean student interest as perceived by their 

teachers. 

Teacher comments revealed certain trends. Four of 

the sixteen Program Teachers taught nutrition in addition to 

the Meals for Millions program, using units ranging from two 

to nine weeks long. Six of these teachers also taught 

additional units on planting seeds. All ten Control 

Teachers taught nutrition, seven of whom taught a unit 

ranging in length from two to eight weeks. All Control 

Teachers also planted seeds in the classroom. One teacher 

at School #5 had a vegetable garden in a classroom window. 
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Table 13: Correlations Between Knowledge, Attitude, and 
Behavior Scores, and Grade and Sex. 

Knowledge Behavior Attitude 
Score Score Score Grade 

Behavi or 
Score .378 

Attitude 
Score 

Grade 

Sex 

.486 .746 

.320 -.044 

.053 -.021 

.016 

.134 -.065 
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Table 14: Mean Number of Days per Week Teachers Reported 
Teaching or Reinforcing a Nutrition or Gardening 
Concept. 

PROGRAM SCHOOLS 

School 1 (n=3) 

School 2 (n=8) 

School 3 (n=5) 

Overall (n=16) 

CONTROL SCHOOLS 

School 4 (n=3) 

School 5 (n=7) 

Overall (n=10) 

Nutrition 

Mean S.D. 

2.40 

2.78 

2.92 

2.76 

5.20 

4.13 

4.88 

2 .22  

2.29 

2.34 

2.29 

6.92 

2.16  

5.93 

Gardening 

Mean S.D. 

1 .61  

2.52 

1.87 

2.15 

0.71 

1.28 

0.88 

1.95 

1 .61  

0.99 

1.57 

0.73 

1.82 

1.20 
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Table 15: Student Interest on a Scale of 1-10 (10 High) in 
Nutrition and Gardening as Reported by Their 
Teachers. 

PROGRAM SCHOOLS 

School 1 (n=3) 

School 2 (n=8) 

School 3 (n=5) 

Overall (n=16) 

CONTROL SCHOOLS 

School 4 (n=7) 

School 5 (n=3) 

Overall (n=10) 

Nutrition 

Mean S.D. 

8 . 2  

8.5 

7.7 

8.2 

7.4 

8.3 

7.7 

0.24 

0.75 

0.87 

0 .81  

1.46 

1.24 

1.47 

Gardening 

Mean S.D. 

9 

8 

9 

8.5 

9.4 

8 . 8  

9.2 

0  . 0  

1 . 6 6  

0.63 

1.32 

1.38 

0.85 

1.27 
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Also at School # 5 ,  all teachers daily read and categorized 

the lunch menu into the food groups. 

All Control Teachers used materials from the 

"FOOD...Your Choice" program published by the National Dairy 

Council (published by: National Dairy Council, 6300 N. River 

Road, Rosemont, IL, 60018-4233). In addition, they commonly 

used science textbooks. Five of sixteen Program Teachers 

used the National Dairy Council materials. All Program 

Teachers reported using science textbooks, library books and 

their own materials. 

Program Teachers were asked two additional questions 

on what they perceived as strengths and weaknesses of the 

gardening-based nutrition education program. Fourteen of 

the sixteen said that a strength was the Meals for Millions 

staff demonstrating the lessons. Other strengths mentioned 

were supplying the garden equipment and the "hands on" 

experience provided for the children. Weaknesses cited 

included too little time allotted for the program and the 

confusion involved in taking thirty children to work the 

garden. One teacher mentioned that it was difficult to do 

the lessons on her own and another complained of lack of 

follow-up when Meals for Millions no longer came into the 

classrooms to do the lessons. 



CHAPTER V 

DISCUSSION 

This study will be discussed in two parts. First, 

test instruments will be addressed followed by the 

effectiveness of the program. 

Test Instruments 

When conducting a formative evaluation, test 

instruments may be revised until satisfactory. This 

differs from a summative evaluation, which should conform 

to a model and progress in a systematic fashion (Tuckman, 

1972). Therefore, test instruments used in a summative 

evaluation should be unaltered throughout the course of the 

study. In this formative study, test instrument revisions 

were made following the pilot study and again following 

testing of the initially revised instruments. The 

revisions addressed in this section all refer to the 

latter. 

Knowledge Test 

Based on the item analysis, several questions were 

further revised to improve the Knowledge Test. Analysis of 

students' responses indicated extreme difficulty with 

question #15, "You should NOT put meat in a compost pile." 

66 
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Therefore, to remove the double negative and make the 

question less confusing to young children, this question 

was changed to "You should put meat in a compost pile." 

Also question #12, "Grasshoppers are a good bug for the 

garden." was changed to "Ladybugs are a good bug for the 

garden." to aid in determining whether or not children know 

some bugs are beneficial to a garden. At Meals for 

Millions request, the final change made to the Knowledge 

Test was to add the question, "Do you grow vegetables at 

home?" Adding this question will allow further assessment 

of possible behavioral changes as a result of the program. 

In retrospect, pilot test questions chosen for 

inclusion in the revised Knowledge Test may not have been 

the best possible questions. One reason for this was a 

severe time limitation. Time between coding and running 

statistics on the pilot test and the deadline for having 

the revised test ready to use was short. Also, having 

three versions of the pilot test made reading the computer 

printouts of statistics very difficult. Printouts 

identified each question by a number. Question #1 on 

Version A was not Question #1 on Version B or C. 

Therefore, finding statistics on any one question meant 

determining what number that question was on each of the 

three versions and printouts. However, this still did not 

reveal the actual question. Identifying the question meant 

looking back at one of the test versions. Thus, four 
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pieces of paper needed to be juggled for each of the 

sixty-two questions. Coupling this with the need to choose 

questions which best fit matrix categories and learning 

levels made the process very complex. 

Vegetable Identification Test 

During analysis of the Vegetable Identification 

Test, several shortcomings of the instrument were dis-

covered. The first problem was that the majority of the 

questions were Yes/No questions. Statistical procedures to 

analyze Yes/No questions are limited, with chi square being 

the most common. Therefore, response choices were expanded 

so that ANOVA analysis could be employed. The question "Do 

you like it?", with response choices of Yes/No, was changed 

to "How well do you like it?", with four response choices 

of "I really like it.", "I like it.", "I don't like it." 

and "I really don't like it." The question "Have you ever 

tasted it?" was incorporated as the response choice "I have 

never tasted it." to the question "How often do you eat 

it?" The remaining three response choices to this question 

were changed to "Almost every day.", "About one time a 

week." and "Less than one time a week." The question "Have 

you ever seen this before?" was revised only in the number 

of vegetables shown to the children as fresh and prepared. 

Whereas five vegetables were prepared with the previous 
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form, the revised Vegetable Identification Test shows only 

spinach and zucchini as prepared vegetables. 

The Vegetable Identification Test was also revised 

to more closely represent vegetables grown in the school 

gardens. Thus, cauliflower was added and celery, peas and 

beets were dropped, making a total of nine vegetables 

instead of eleven. Also, a transparency containing the 

Vegetable Identification Test questions was developed to 

allow coding directly onto a computer sheet. This 

eliminates the time required and the possible errors made 

in transferring the information from a paper form to the 

computer sheet. 

Food Consumption Sheet 

While analyzing the information recorded on the Food 

Consumption Sheet, it was felt that better results could be 

obtained if the area allowed for instructions was 

increased. The original space allowed for instructions 

necessitated very small print which was difficult to read. 

Also, it was felt that a reminder to the parents to record 

all snacks would be a helpful part of the instructions. 

Spaces were also added to record parent's signature, 

teacher's name and the grade of the student to facilitate 

tracking students. Finally, in an attempt to increase the 

number of student interviews using the Vegetable 

Identification Test, a statement and a signature line was 
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added to the Food Consumption Sheet to make it equivalent 

to a Parent Consent Form. 

Although not a part of this study, research using 

these same instruments continued during fall 1986. As part 

of the continuing study, nineteen 24-hour recalls were 

conducted with students who had returned the Food 

Consumption Sheet completed the previous day. These 

24-hour recalls revealed that Program Students were able to 

remember 57.1% of the foods recorded while Control Students 

were able to remember 60.0% (Table 7). Third graders from 

both Program and Control Schools were able to recall at 

least 71.6% of foods eaten, which indicated that the Food 

Consumption Sheet was an effective tool for obtaining 

dietary information. The lower percentages for first and 

second graders suggest that these students had difficulty 

remembering what they had eaten the previous day. Emmons 

and Hayes (1973) documented an improved ability to recall 

foods eaten with an increase in age. In their study, 

fourth grade students were able to remember 80.6% of foods 

eaten. This is similar to the percentage of foods third 

grade students were able to recall in this continuing 

study. Emmons and Hayes also report that first grade 

students could remember 60.5% of foods consumed. Both 

first and second graders in this study remembered a lower 

percentage of foods eaten. 
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Knowledge Test 

Reliability for most standardized tests should be at 

least .90, although such tests in developmental stages may 

have a slightly lower reliability (Gay, 1980). Although 

not developed as a standardized test, the reliabilities of 

the Knowledge Test in Program Schools were .95, .87 and 

.81. In Control Schools, however, the reliabilites were 

.43 and .34. These reliabilities between Program and 

Control Schools are noticeable different. Based on the 

available data, no explanation is apparent. 

PROP scores on the Knowledge Test revealed that more 

than 70% of both Program and Control Students correctly 

answered fourteen of the eighteen questions (See Table 5). 

Over 50% of Program Students correctly answered two of the 

four remaining questions while three of the four remaining 

questions were answered correctly by over 50% of Control 

Students. Only two questions in the Program Schools' test 

and one question in the Control Schools' test remained 

which had PROP scores of less than .50. When choosing 

eighteen questions from the sixty-two pilot test questions, 

attempts had been made to choose questions with PROP scores 

between .40 and .60. However, analysis of the revised 

Knowledge Test revealed PROP scores commonly higher 
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than this desired level, indicating that the questions may 

have been too easy for this new group of students. 

One reason for the discrepancy between PROP scores 

for the pilot and revised tests may have been the result of 

differences in the two groups tested. Because a school 

enrolled in the gardening-based nutrition education program 

was desired for pilot testing, and all Program Schools 

located near the city were reserved for initial program 

evaluation, pilot testing was conducted at a school on a 

nearby Indian reservation. Indians living on reservations 

may have a poor educational environment (Meals for 

Millions, 1982; 1985). Spicer (1967), reporting on the 

Pascua/Yaqui tribe located near Tucson, Arizona, speaks of 

their reservation including a school, but noted that 

attendance was never strictly enforced. While 

characteristics of tribes do differ, formal education, in 

general, is not of central importance to many Indian 

families. Perhaps using the group of students from the 

reservation for pilot testing gave the test questions lower 

PROP scores than would have been earned by a similar group 

within a Tucson school district where enrollment is 

enforced. Thus, when some of these questions were asked of 

Tucson school children, they were perhaps easier to answer 

correctly than anticipated. 

Another reason could be the developing ability of 

young children to attend to a task at hand. The pilot test 
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was a long test, requiring a minimum of forty-five minutes 

to complete. Furthermore, completing the pilot test 

required listening to questions then responding with a 

"Yes" or "No". No visual aids were employed as part of the 

test. Before age six, most children are more interested in 

a program's visual content than in the audio contents. 

Also, as children mature, they improve their ability to 

focus on relevant features of a task and ignore irrelevant 

aspects, including distractions. Generally, this ability 

is limited during early grade school, but improves as 

children advance grade level (Hetherington and Parke, 

1986). Even though an attempt was made to evaluate only 

the questions which were asked early in the testing 

sessions, when attentiveness of the children should have 

been highest, PROP and RPBI statistics from all questions 

eventually had to be taken into consideration when choosing 

questions for the revised test: they were needed to 

complete the matrix so content validity could be 

maintained. 

Attempts were also made to choose questions from the 

pilot test with RPBI scores above .30. For Program 

Schools, all revised Knowledge Test questions but one had 

an RPBI score over .30. The one question below .30 

contained a double negative, making it a confusing question 

for elementary children, which explains its RPBI score of 

.19. All other questions had RPBI scores above .45 with 
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eleven questions above .60. At Control Schools, only four 

questions received a RPBI score above .30. The highest 

RPBI score earned by any question asked at Control Schools 

was .50 (n=l). 

While Program Schools earned higher reliability and 

RPBI scores than Control Schools, the Knowledge Test was an 

acceptable test for both groups because it met the criteria 

set for these two statistics. The fact that it did not 

reveal a signficant difference between Program and Control 

Schools may indicate that the test was incapable of 

properly discriminating between the two groups. One reason 

for this could possibly be that the test was too easy, thus 

failing to determine knowledge students had learned through 

the program. Perhaps these same concepts were discussed by 

Control Teachers or even learned outside of the classroom. 

Also, another unknown factor within the Knowledge Test may 

have erased the effect of program learnings (Aleamoni, 

1987). Sims (1983) points out that if intervention is too 

imprecise or generalized, specific measurable changes may 

not be produced. 

Another problem in evaluating the Knowledge Test was 

the thirty-three Program Students who received a score of 

zero while no Control Students received a like score. 

Twenty of the thirty-three students were first graders and 

may not have understood either the questions (possibly 

because of bilinqual classroom composition) or how to take 
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a test. However, ten of the thirty-three students were 

third graders at School 2. Neither mean nor median scores 

at this school were appreciably lower than at the other two 

Program Schools. Construction at School 2, however, 

destroyed the garden and some of the teachers were 

dissatisfied with the program. Other than these two 

observations, the available data does not suggest other 

possible rationale as to why these ten third graders 

received a score of zero. 

Another difficulty encountered with both Program and 

Control Students when tested with the Knowledge Test was 

the tendency for some students to verbally answer questions 

when they were read aloud. Sims (1983) also mentions that 

intervening factors may bias test results. 

And finally, the initial research design for this 

study was for a summative program evaluation. However, as 

the program was still being developed, changing to a 

formative evaluation was necessary. Caan and Margen (1985) 

identify problems with study design as a potential problem 

area for program evaluation. 

Vegetable Identification Test 

The Vegetable Identification Test included questions 

which related to knowledge, attitudes and consumption 

behavior. Three of the eleven vegetables tested did not show 

a significant difference between Program and Control 
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Students in questions relating to knowledge and attitudes, 

but did show a significant difference on the questions 

related to consumption. These vegetables were carrots, 

celery and spinach. Phillips and Kolasa (1980) report that 

preschoolers preferred and were best able to identify 

vegetables which had been served to them frequently. In the 

present study, carrots and celery were served frequently in 

school lunches which may have increased the recognition and 

tasting by most children. However, when frequency of 

consumption was addressed, those children who had not been 

involved with the gardening program ate significantly less 

carrots and celery than did Program Students. Spinach was 

recognized and tasted equally between the two groups, but 

eaten significantly more often by Program Students. This 

may have been influenced by showing fresh instead of canned 

spinach to the students. Most students were not able to 

recognize the fresh vegetable, yet, when told what it was, 

many had tasted it. Program Students, as part of the 

program had experienced eating uncooked spinach in salads, 

and were significantly more likely to respond favorably to 

the vegetable and Indicate that they had eaten it. Control 

Students were more likely to respond with "Oh Yuck" or some 

similar statement of disgust. 
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Food Consumption Sheet 

The gardening-based nutrition education program 

evaluated in this study stressed eating more fruits and 

vegetables and eating less foods high in fat, sugar, and 

salt. The Program Students ate significantly less foods 

from the "Other" group. Typically, foods included in this 

group represent snacks, which are primarily chosen by the 

child rather than by his or her parent. However, Control 

Students ate a higher percentage of food from the "Fruit and 

Vegetable" group. Although this is the opposite of what 

would be expected from two groups of comparable 

socioeconomic status where one group is exposed to an 

educational program stressing consumption of fruits and 

vegetables and the other is not, closer examination revealed 

several possible reasons for this discrepency. 

Results from the Food Consumption sheet could have 

been influenced by the fact that the only forms returned 

from Control Schools were from two second and one third 

grade class at one school. Furthermore, of the twenty-three 

forms returned, eighteen were from the second graders. Food 

Consumption Sheets returned from Program Schools represented 

two schools, thirteen teachers and all three grades. 

Unfortunately, this does not represent two comparable 

groups. 

Another possible explanation for the observed results 

may be a result of different types of students returning the 
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forms. In Program Schools, all students evaluated were 

involved in the gardens, which may have encouraged the 

average student to complete and return the Food Consumption 

Sheet. In the Control Schools no students were specifically 

involved in extensive nutrition education programs such as 

the program studied. Therefore, only those students and 

their parents who were more aware of nutrition may have 

returned the forms, thus showing the Control Students to 

have a majority percentage in the Fruit/Vegetable food 

group. 

One assumption made was that foods recorded would 

accurately reflect foods eaten. This may not be true for 

one or both groups. Although exceptions did exist, many of 

the forms returned in Spanish were not accurately 

completed. Descriptions of food would be written in the 

spaces allotted for amounts of food and vice versa. Or, 

food descriptions would be written with no indication of how 

much was eaten. Because all students educated in the United 

States are taught to read and write English and are not 

taught to read and write Spanish, those persons completing 

the Food Consumption Sheet in Spanish are likely to have 

been educated in Mexico. Furthermore, persons educated in 

Mexico and still writing in Spanish probably only completed 

a primary education. Also, in the Mexican culture, recipes 

are seldom used nor food amounts measured. Both of these 
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factors could introduce error into the food recorded on the 

Pood Consumption Sheet (Yensen, 1987). 

And finally, as St. Pierre points out, changes in 

behavior may not be measurable until longterm exposure to 

educational materials has occurred (St. Pierre, 1982). 

While the program being studied had been in operation for 

one school year, perhaps this time length was still not long 

enough for children to have made significant changes in 

their diets. Furthermore, fruits and vegetables tend to be 

expensive. Expecting families on limited incomes to 

purchase these items, rather than more familiar items, may 

be unrealistic after only one year. Sims (1983) comments 

that confounding variables, such as inadequate food supply, 

could bias results of nutrition education program 

evaluation. 

Based on the results of the Food Consumption Sheet, 

plans were made to include Plate Waste Studies in the 

program evaluation. Reasons for this included: 

1. No method exists for determining if parents 

and/or children are truthfully recording foods 

eaten. 

2. Fruit and vegetable consumption among Control 

Students was higher, although not significantly, 

than among Program Students. 

As expected, attitude score, grade, behavior score, 

and sex did not account for a majority of knowledge score 
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variance. Attitude score and grade were the highest 

contributors to knowledge score variance with .419 and .318 

respectively. Attitude score and behavior score showed the 

highest correlation between any two variables (.746). All 

other correlations were less than .50. 

Teacher Interviews 

The interviews with teachers offered a number of 

explanations for otherwise confusing results. Control 

School Teachers were unanimously teaching nutrition and 

planting seeds in the classroom while only 25% of Program 

School Teachers were teaching nutrition and 38% were 

conducting additional gardening type activities in the 

classroom. Control School Teachers all used the National 

Dairy Council's materials much more extensively. These 

materials have been shown to significantly increase 

students' nutrition knowledge, positive attitudes and 

improve eating nutritious foods (Johnson and Johnson, 

1985). Only 31% of Program School Teachers used these same 

materials. Several Program Teachers mentioned that they did 

not use the National Dairy Council materials because their 

schools did not have them. However, since any individual 

teacher may pick up the materials for his/her classroom, 

these statements indicate that the teachers were uninformed 

on materials which were available to them free of charge. 
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Most importantly, however, it appeared that Program 

School Teachers relied on the Meals lor Millions staff to do 

the teaching on nutrition and gardening to their students 

while Control School Teachers taught many of the same 

concepts on their own. Meals for Millions, as lesson 

development was completed, introduced the program in 

additional schools by offering workshops for the teachers. 

Putting the teaching responsibility back onto the teachers 

may have been a very wise choice in light of this finding. 



CHAPTER VI 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

In this final chapter, the summary, conclusions and 

recommendations will be addressed in three separate 

sections with each test instrument and the program 

evaluation discussed individually. 

Summary 

Assessing the effectiveness of a nutrition education 

program which involves students in the planting, growing, 

harvesting and tasting of vegetables requires instruments 

developed specifically with program goals and objectives in 

mind. The purpose of this study was to develop these 

instruments, then use them to conduct an initial evaluation 

of the program's effectiveness in changing students' 

knowledge, attitude and behavior. 

Three instruments were developed: a Knowledge Test 

to assess knowledge gain, a Vegetable Identification Test 

to evaluate knowledge, attitudes and behavior, and a Food 

Consumption Sheet to obtain data on dietary habits and 

behavior. The instruments were pilot tested at a rural 

Program School, revised, and retested at both Program and 

Control Schools. Information collected from the second 

82 
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testing sessions was used to examine the program's initial 

success. 

Reliability and validity was established for these 

instruments. Reliability of the Knowledge Test was .814, 

.872 and .949 at Program Schools and at the Control Schools 

it was .434 and .342. Validity of the Knowledge Test was 

maintained by using a matrix which outlined program lesson 

topics and the percentage of time spent on each topic. 

Validity of the Vegetable Identification Test was improved 

by asking questions only about vegetables which had been 

grown in the school gardens. The Food Consumption Sheet 

was adequately reliable and valid for this study, based on 

additional data collected and analyzed during Fall, 1986. 

This continuing research revealed that third grade students 

could recall at least 71% of the foods listed on the Food 

Consumption Sheet, indicating that this form allowed an 

accurate record of foods eaten by students. 

The development phase of this study involved an 

initial pilot testing of all instruments. Using statistics 

from the pilot test, plus a matrix to maintain content 

validity, eighteen of the original sixty-two questions were 

chosen for inclusion on the revised Knowledge Test. The 

Vegetable Identification Test and Food Consumption Sheet 

were subjectively analyzed prior to revision. 

Use of the instruments to assess initial program 

success revealed that Knowledge gains were not 
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significant. It was felt that a major reason for this was 

because the Knowledge Test was an easy test, which 

decreased its ability to discriminate knowledge gain due to 

the program. 

The gardening-based nutrition education program 

appeared to positively influence attitudes of students 

towards vegetables. While only one question on the 

Vegetable Identification Test specifically addressed 

attitudes, researchers felt that Control Students were less 

enthusiastic and showed more negative attitudes towards 

vegetables by the comments and facial expressions they 

made. 

Behavioral changes as a result of the program were 

difficult to assess because of an unequal return rate of 

Food Consumption Sheets from the two groups. Food 

Consumption Sheets returned from Program Schools 

represented all grades, while those returned from Control 

Schools essentially represented only second graders. 

However, based on the forms which were returned, Program 

Students recorded eating a significantly lower number of 

items from the "Other" food group. 

Conclusions 

Knowledge Test 

Three reliable and valid instruments were developed, 

although results of this study indicated that further 
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revision of the Knowledge Test was needed. The Knowledge 

Test was an appropriate length to ensure that knowledge, 

not attention span, was measured. Heading the tests aloud 

to students also eliminated the possibility of testing 

reading ability rather than knowledge level. Reading 

questions in Spanish, as necessary, as well as in English 

proved to be a very effective way of increasing the 

probability of being understood. 

Vegetable Identification Test 

An interview was developed to assist in determining 

student knowledge, attitudes and behavior towards 

vegetables. The interview was improved by revising 

response choices consistent with more meaningful 

statistical analysis. Content validity of the revised 

Vegetable Identification Test was also improved by asking 

questions only about vegetables which were grown in the 

school gardens. A form was also developed which provided a 

fast and accurate method of recording student responses to 

questions directly onto a computer sheet. 

Food Consumption Sheet 

A form was developed, in both English and Spanish, 

for use in obtaining dietary data from elementary school 

children on a Saturday or Sunday. This form appeared to 

allow accurate representation of foods eaten. From 
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continuing evaluation conducted the following fall to 

further validate the Food Consumption Sheet, it was 

discovered that third graders could remember a majority of 

their previous day's consumption while first and second 

graders had difficulty in recalling foods they had eaten 

the day before. 

Program Evaluation 

The test instruments which had been developed were 

used to conduct an initial program evaluation. The program 

was found to have no significant effect on knowledge but a 

positive effect on attitudes. Return rates from the Food 

Consumption Sheet (18% at Program Schools and 10% at 

Control Schools) made a meaningful analysis very 

difficult. However, from the data received, Program 

Students appeared to be consuming significantly fewer foods 

in the "Other" food group. 

Value of Formative Program Evaluation 

Conducting a formative evaluation of test 

instruments to assess this program proved to be extremely 

valuable. Pilot testing, revising and again testing the 

instruments with both Program and Control Schools revealed 

numerous improvements which were then incorporated into the 

instruments. Likewise, protocol of test administration was 

open to revision, which decreased the possibility of 
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interfering variables being introduced into the research 

design. 

Recommendati ons 

Knowledge Test 

Given sufficient time, attempts should be made to 

revise the Knowledge Test again. Questions from the 

original sixty-two pilot test questions with appropriate 

PROP and RPBI scores, along with new, more difficult 

questions should be pilot tested at both a Program and a 

Control School. From these questions, the best questions 

should again be chosen based on an item analysis and a 

table of specifications such as the matrix originally 

used. Perhaps a test developed in this manner would better 

differentiate between knowledge gains of both Program and 

Control Students and achieve more similar reliability and 

RPBI scores for both groups. 

When choosing which pilot test questions to include 

in the new Knowledge Test, a chart should be developed to 

ensure that all statistics on each question are readily 

available. This chart should include the questions and the 

PROP and RPBI statistics for each test version and 

section. Also, an indication of which matrix category and 

learning level each question represents would be helpful. 
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Test questions should also be rephrased so that the 

wording of questions and answers is consistent. Because 

"yes" or "no" are concepts familiar to elementary students, 

questions should be phrased consistent with these answers. 

True" or "false" may not yet be an understandable concept 

to children in Grades 1-3 and "right" or "wrong" are more 

complex words which require a higher reading level (Fry, 

1968). 

When dealing with information which specifically 

addresses a program, vocabulary may surpass reading level. 

Therefore, questions should continue to be read to all 

students. Because this may encourage some students to 

verbally answer questions and possibly bias other students* 

answers, evaluators need to be aware of this potential, 

problem and attempt to control it during testing. 

Vegetable Identification Test 

Based on student responses to the Vegetable 

Identification Test in studies conducted the following 

fall, responses to the question "How often do you eat it?" 

should be changed. Instead of asking the students to 

respond with an estimation of the number of times per week 

they eat a particular vegetable, responses should be more 

general, with a response indicating that a vegetable has 

only been tasted once being added. Thus, responses to the 



89 

question, "How often do you eat it?" should become: A, 

"I've never tasted it."; B, "I've only tasted it once."; c ,  

"Not very much."; D, "Sometimes." and E, "A lot / Often." 

These response choices seem to be more understandable to an 

early elementary student and thus should allow for a more 

accurate estimation. 

Evaluators also need to be aware of cultural 

influences on food preparation. Through interviewing 

students, it was discovered that some students recognized 

cauliflower because they had eaten pickled cauliflower at 

home. Likewise, providing the prepared dish "calabasitas" 

from zucchini, helped some students to recognize this 

vegetable. Future evaluations in other cultures need to 

examine those cultures for relevant food preparation 

methods. Incorporating this information into the test 

procedures may be necessary to accurately assess the degree 

of familiarity children have with certain vegetables. 

Food Consumption Sheet 

Any form being sent home with students needs to 

remain bilingual. Based on some of the forms returned in 

Spanish, interviewers should teach students how to complete 

the form after they finish giving the Knowledge Test and 

are still in the classroom. Also, more clear instructions 

and a more elaborate example need to be developed. 
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Providing lines in each section would aid in writing the 

correct amount of each item consumed. 

Dissemination of Program Methods and Materials 

Meals for Millions should continue to move away from 

direct involvement in the classroom. The recent change to 

teaching teachers how to use the methods and materials 

using a workshop approach, rather than Meals for Millions 

staff demonstrating the lessons in the classroom, should 

encourage teachers to take more responsibility for the 

program's success. 
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1. Plants need water to grow. (T) 
2. Plants need air to grow. (T) 
3. Plants need sun to grow. (T) 
4. Plants get food from the soil. (T) 
5. Soil keeps plants from falling over. (T) 
6. Plants grow better in soil when we add manure 

to it. (T) 
7. Small seeds should be planted deep in the soil. (P) 
8. Seeds that grow into large plants should be planted 

close together. (F) 
9. All seeds should be planted more than two inches 

deep. (F) 
10. Seeds need to be watered every day. (T) 
11. Weeds are good for the garden because they drink the 

water. (F) 
12. Weeds are bad for the garden because they eat the 

food. (T) 
13. Weeds are good for the garden because they make other 

plants grow closer together. (F) 
14. If plants are very close together, you should pull some 

of them out to make more room for the other plants. (T) 
15. All bugs are bad. (F) 
16. Grasshoppers are a good bug for a garden. 
17. If the top of the ground looks wet, you have watered 

enough. (F) 
18. When there are rain clouds in the sky you DON'T need 

to water the garden. (F) 
19. After you plant seeds they can take care of 

themselves. (F) 
20. Plants DON'T need roots to live. (F) 
21. The best way to plant seeds is to put the whole package 

into one hole. (F) 
22. We should kill every bug we find in the garden. (F) 
23. You should NOT put meat in a compost pile. (T) 
24. Compost is food for people. (F) 
25. Compost is made from kitchen scraps, straw, dirt or 

manure and water. (T) 
26. All vegetable plants that grow in the winter can grow 

in the summer. (F) 
27. No plants can grow in the winter. (F) 
28. The soil should be hard when you plant seeds. (F) 
29. All plants like to grow in hot weather. (F) 
30. You should hurry when you work with a tool. (F) 
31. It is NOT good to pack dirt down hard around baby 

plants. (T) 
32. You should handle baby plants very gently. (T) 
33. You can eat the leaves of some plants. (T) 
34. You can eat the stems of some plants. (T) 
35. You can eat the flowers of some plants. (T) 
36. You can eat the roots of some plants. (T) 
37. Eating vegetables once a week is enough. (F) 
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38. When you are eating carrots and radishes you are 
eating roots. (T) 

39. Plants and people need the same things to grow. (T) 
40. Your heart is very important to your health. (T) 
41. Eating carrots can help you see better at night. (T) 
42. Drinking milk is NOT important for your teeth 

and bones. (F) 
43. You should eat fruits and vegetables four time 

each day. (T) 
44. Eating broccoli can help you have healthy skin. (T) 
45. A can of soda is better for you than a glass of 

orange juice. (F) 
46. Exercise is NOT important to your health. (F) 
47. Green leafy vegetables are good for your skin. (T) 
48. Green leafy vegetables are good for healing. (T) 
49. You would grow up to be strong and healthy if you 

only ate potato chips, candy and Coke. (F) 
50. Eating fruits and vegetables helps make you 

strong and healthy. (T) 
51. To be healthy you should eat lots of sugar every 

day. (F) 
52. A candy bar is better for your body than an apple. (F) 
53. It is good for your body to put a lot of salt on your 

food. (F) 
54. Eating too much sugar can make cavities in your 

teeth. (T) 
55. Eating too much sugar can make you get fat. (T) 
56. Eating too much salt can give you high blood 

pressure. (T) 
57. Eating too much fat might clog your veins. (T) 
58. Eating foods with a lot of fat is good for your 

body. (F) 
59. You will NOT gain weight if you eat too much fat. (F) 
60. Lettuce, radishes, spinach, and fresh vegetables 

can be used to make a salad. (T) 
61. It is healthy to eat raw vegetables. (T) 
62. Vegetables should only be eaten when they have 

been cooked. (F) 
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KNOWLEDGE TEST 

(T) 1. Plants need sun to grow. 

(F) 2. Weeds are good for the garden because they drink 
the water. 

(T) 3. You can eat the leaves of some plants. 

(F) 4. Compost is food for people. 

(T) 5. Green leafy vegetables are good for your skin. 

(F) 6. You would grow up to be strong and healthy if you 
only ate potato chips, candy and Coke. 

(T) 7. Plants grow better in soil when we add manure 
to it. 

(T) 8. When you are eating carrots and radishes you are 
eating roots. 

(F) 9. A candy bar is better for your body than an apple. 

(T) 10. Your heart is very important to your health. 

(T) 11. Eating carrots can help you see better at night. 

(F) 12. Grasshoppers are a good bug for a garden. 

(F) 13. After you plant seeds they can take care of 
themselves. 

(T) 14. You should eat four servings of fruits and 
vegetables each day. 

(T) 15. You should NOT put meat in a compost pile. 

(F) 16. Weeds are good for the garden because they make 
other plants grow closer together. 

(F) 17. Eating foods with a lot of fat is good for your 
body. 

(T) 18. Eating too much salt can give you high blood 
pressure. 
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TEST QUESTIONS IN SPANISH 

1. Los plantas necesitan sol para crecer. 

2. Las hierbas son buenas para el huerto porque se beben 
el agua. 

3. Puedes comer las hojas de algunas plantas. 

4. El abono es coraida para la gente. 

5. Los vegetales verdes mantienen tu plel saludable. 

6. Pueden crecer fuertes y saludables si comen solamente 
dulces, sodas, y papitas fritas. 

7. Las plantas crecen mejor cuando le pones estiercol a la 
tierra. 

8. Cuando comes zanahorias y rabanitos estas comiendo 
raices. 

9. Un dulce es mejor para tu cuerpo que una manzana. 

10. Tu corazon es muy importante para tu salud. 

11. El comer zanahorias te ayuda a ver mejor en la noche. 

12. Los chapulines son insectos que ayudan el huerto. 

13. Despues de sembrar las semillas ya no necesitan mas 
cuidados. 

14. Debes de comer cuatro porciones de frutas y vegetales 
cada dia. 

15. NO debes poner carne en el abono. 

16. Las hierbas son buenas para el huerto porque forzan a 
que las otras plantas crezcan mas juntas. 

17. El comer comidas con mucha grasa ayuda a tu cuerpo. 

18. El comer mucha sal te puede dar alta presion de la 
sangre. 



Natfit 

1. yes no 

2- yes no 
3- yei no 

V. yes no 

& yes no 

b* yes n0 

7. yes no 

A yes no 

yea no 
10. yes n<? 

//. yes no 
/z. yes no 

/i. yes no 

/V. yes /)0 

x* yes no 

/£. yes /10 

n* yes no 

/fc yes no 
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KNOWLEDGE TEST 

(T) 1. Plants need sun to grow. 

(F) 2. Weeds are good for the garden because they drink 
the water. 

(T) 3. You can eat the leaves of some plants. 

(F) 4. Compost is food for people. 

(T) 5. Green leafy vegetables are good for your skin. 

(F) 6. You would grow up to be strong and healthy if you 
only ate potato chips, candy and Coke. 

(T) 7. Plants grow better in soil when we add manure 
to it. 

(T) 8. When you are eating carrots and radishes you are 
eating roots. 

(F) 9. A candy bar is better for your body than an apple. 

(T) 10. Your heart is very important to your health. 

(T) 11. Eating carrots can help you see better at night. 

(T) 12. Ladybugs are a good bug for a garden. 

(F) 13. After you plant seeds they can take care of 
themselves. 

(T) 14. You should eat four servings of fruits and 
vegetables each day. 

(F) 15. You should put meat in a compost pile. 

(F) 16. Weeds are good for the garden because they make 
other plants grow closer together. 

* 

(F) 17. Eating foods with a lot of fat is good for your 
body. 

(T) 18. Eating too much salt can give you high blood 
pressure. 

19. Do you grow vegetables at home? 
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TEST QUESTIONS IN SPANISH 

1. Los plantas necesitan sol para crecer. 

2. Las hierbas son buenas para el huerto porque se beben el 
agua. 

3. Puedes comer las hojas de algunas plantas. 

4. El abono es comida para la gente. 

5. Los vegetales verdes mantienen tu piel saludable. 

6. Pueden crecer fuertes y saludables si comen solamente 
dulces, sodas y papitas fritas. 

7. Las plantas crecen mejor cuando le pones estiercol a la 
tierra. 

8. Cuando comes zanahorias y rabanitos estas comiendo 
raices. 

9. Dn dulce es mejor para tu cuerpo que una manzana. 

10. Tu corazon es muy importante para tu salud. 

11. El comer zanahorias te ayuda a ver mejor en la noche. 

12. Las mariquitas son insectos que ayudan el huerto. 

13. Despues de sembrar las semillas ya no necesitan mas 
cuidados. 

14. Debes de comer cuatro porciones de frutas y vegetales 
cada dia. 

15. Debes poner carne en el abono. 

16. Las hierbas son buenas para el huerto porque forzan a 
que las otras plantas crezcan mas juntas. 

17. El comer comidas con mucha grasa ayuda a tu cuerpo. 

18. El comer mucha sal te puede dar alta presion de la 
sangre. 

19. Siemrbras vegetales en tu casa? 
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School Code 
Student Code 

VEGETABLE IDENTIFICATION 

i VEGETABLE I HAVE YOU SEEN i WHAT IS 
I IDENTIFICATION ! THIS BEFORE? iIT CALLED? 

HAVE YOU EVEf. ! DO YOU SHOW OFTEN DO 
TASTED ITT 1 LIKE IT?! YOU EAT IT? 

1 ! Raw 1 Pre'd ! Resoonse Y/H ' Y/N ! F:esDonse 

! Lettuce (leaf) 
1 1 
» 1 
r i 

1 Radish 

I 
l I 
: : 

1 Tomato I 

% t 
i 
i 

« 
i 

1 Celery ! 

i i 
i I 
t : 

1 Cucumber 1 

: ; 
I i i 
i * • 
* * i 

l  i t i :  :  i  :  
i  i i i :  :  I  :  
t  B e e t  I I I  i  :  :  1  
> I I i : : i ; 
t : i : : i : ; 
I Pea 1 ! ! ! ! 1 I 
I i i ! ! : ! : 
i : i : > ii i 
1 Broccoli III 1 ! I ! 
1  I ' l l  1  I I  i  
1 I 1 1 1 II 1 
1  S D i n a c h  1 1 1  t  1  !  :  
1 1 1 1 
1 Squash 1 : : 
1 (zucchini) ! ! ! 

I I ; 
I i » 
• * < 

t i : 
I i : : 
1  I I I  
1 Carrot i ! ! 

t i : 
1 1 ! 
i 1 i 

COMMENTS: 
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School Code 
Student Code 

VEGETABLE IDENTIFICATION 

1 VEGETABLE 
1 IDENTIFICATION 

! HAVE 
i THIS 

YOU SEEN 
BEFORE? 

WHAT IS 
IT CALLED? 

1 HAVE YOU EVEF: 
TASTED IT? 

: DO YOU 'HOW OFTEN' DO 
i LUCE IT?! YOU EAT IT 

1 RAW 1 Pre'd Resnonse Y/N ! Y/N i 1. 1. Z » 

> Lettuce (leaf) 

1 1 * 
I 1 

1 
: NA 
1 

i I 1 1 
t t 

1 Radish 

i 
t 1 1 1 

1 
1 NA 
1 

1 1 
1 J 

t Tomato 

! 1 1 
I 1 

1 
; NA 
1 1 

4 4 
1 ( 
1 4 

I Celerv 

1 
( 1 
1 

1 1 
: NA 
i 

4 4 

1 4 

1 Cucumber 

1 
1 1 
1 1 

i 
1 NA . 
1 1 

• 1 
1 1 
t 4 

t Carrot 

1 
» 1 
! 

1 1 
1 NA 
1 

« 1 

: 
I : ! i 
1  I I !  
1 Pea ! I : 

4 1 
4 1 
1 4 

i i t : 
i  I I !  
f Broccoli ! * 1 f 

4 4 
1 
4 4 

t  I I !  
1 1 1 1 1 
1  S D i n a c h  I I I  t 

4 4 
1 
5 

1 1 ! 1 
1 S q u a s h  1 1 1  
1 (zucchini) 1 i 1 

1 « 
• 

1 
» 
» 

1 1 ; 1 
1  i l l  
1 Beet t 1 1 

1 i 
I 1 

CQKF1ENTS: 

» 1 = often. 2 = sometimes. 3 = seldom 
NA «= Not apolicsDle 
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STUDENT'S 
NAME 
(IN FULL) 

A—Fall 86 
0~Spring 87 
C—FalI 87 
D--Sring 88 

TEACHER 

SCHOOL 

GRADE 

DATE 

seen? name7 

33 eii 311 r~i 35 
eat? Iike7 

36 

UHuce. 
seen? «•> 

29 

taulifto W 
seen? name? 

••9 • 50 • 51 

eat? Ttke? 

n 52 

• 30 • 

name? ear? 

31 

1 i ke? 

J 32 

•ft/MiO 
seen? like? 

« •  « D  
name? 

Cutumfic* 
I seen? name? 

(ATftf 
seen? name? 

65 Q «• .,[ 
eat? like? 

68 

£>\ | | 62 | [ 63 
eat? like? 

6^ 

seen? 
fresh 

Bretf+li 
seen? name? eat? 1 ike? 

77 I I 73 | | 79 [ 80 

prepared 

as • 90 Q 9. • 
name? eat? 

92 

like? 

M 
J seen* 

fresh prepared name? 

zuuM' io81 | 109 j I noj j in 
KEY 
seen?—"Have you ever seen this before?" A <= Yes, B = Ho 

eat? like? 

112 

name?—"Uhat is it called?" 
eat?--"How often do you eat it?" 

or 
"How many times do you eat it?" 

like?—"How much do you like it?" 

A = Correct Response, E = Incorrect Response 
D 
C = 
B = 
A • 
E •= 
D = 
C = 
B = 

Almost every day." 
About one time a week." 
Not even/Less than one lire a wee'.-.." 
I've never tasted it." 
1 re a 11 y 1 i ke it." 
I like it." 
I don't like it." 

really don't I ike it." 
A = Not applicable 
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1. ~ e1 ther a S.turday or- Suneav •• tne car vc.. •: ll ce rr.::Yc: n; 
.. t YOIII" child eats and Clrtnks. 

J, ..... lte CIDWI the Clay <S.turelay or- Suncayl AI'IC Catlt la::>nt" anc eayl tr. !"It 

.-en provtctecl. 
s. lnclYCie only 400111 ..ntch Your' C?IUa a.:toully eats or- ann••· De net 

&ncluele ltHI on your Chilli's plate ..n1Cfl _..net con.....c~. 
4 • ..,..lte tl\e 1\&M ~ the ltH YOIII" Cflllel eats or- ctnnks in tt\e ~tiona 

ulleel .,0011 Jt .. ·• 
-H the food ... , a tirana 1\&M <~n u I'IC:Oonalc's lq; 1'\ac 0" c:r....-:os 

creall, ·pleaM w-tte thll CIOWI u .. 11 
--For Cllllbtnatlon foods, list tfte eaJn in;rectr.>tl lnC:!vlcuallv. For

•a.~~ple, &nsteael ~ w-ltlr>Q "bun-it='• yo.: s"'o.lc: ..,.,tes 
•torttlla-1, beans-112 CuP, anCI c~2 ta!ll.a;oons·. <S.. 
.,.._,lei 

S • ..,..lte tt\e -t of each food or artna c:on...._c In t"• sr.:t1cr. calle:: 
~t·. lpacn .,.. provictecl for ._.,.,tl Na-ec In cu=s a"'::: 
t.lllnpoons anel for tt\e I\YIICer of It ... enr. <su:n as a ba,,a.-.a 01" a 
-.nut I. 

STUDENT CODE 
SCHOOL CODE 

FOOD CONSU~;:""!ON Si-'EET 

Food Item <Br&nd Name .~ A;croori&tel 

Break~ast <Morning> 

Lunch (Nocml 

AHernoon fnad 

DAY 
D~TE 

Amount 
fa~le~::oons 

109 

= 

l.T 

l.T . 

f'lu,. . .:e-



HOJ A DE CONSUMO DE COM IDA 

Cod1;o del Estud1&nte ----------------------------------
Cod1;o de la Escuela ------------------------------------

Articulo de Comid~ 

Dh 
Fecha 

Cantidad 
Tuas Cucharaca~ 

Desayuno <aananal 

tina (Ncc:hel 

110 

-Ael! 
·1~1' 
I r 

! 
,.,~..J.. 

1.6 

.-~r 

£c. 

1\iumer-o 
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Food Consumption Sheet __ ~~) 
IIOS'nll.CTI~ 

2.. .-ate ClcJw'l .,.... Cf\.iJd•• ,...., t:tw aav tS.at....oav,... ~, -.:: c.te 

'-'It" aNI MyJ an tM ~" ...-O'Vl..a. 

1. IIIK.,.d only •- -. let~_. ct~lle actually .. t• or en-• · Dr: """ 

.... ate -...n u ... Cln your c=hil d ' s ol•t• ~1 c" _..... f'IC":. H~r. . 

4 • ..-ate then.-. o4 the i t-,....,... Cf\ : JC eats rr ran~o.a 1r. :.-.. ~:. :Ji""'t 

ull.-d •Foroc:~Jt .. •a 

-J.f tne fOOCI ... • w.ne nAM CMIC'f\ ... "'C%)on.Lc •s i:; ~ r o-..--- :. ::s 

c«eaJ), cle•H erate ttu• OQilllrl .. -11 

--For coM:tMtion fooas , h•~ tN .. u·; an;r-..:1...--'tl ::--..= : .. ;C~.~.a:: .. Fer 

•t.Or"t: lJ •-1, Dea..~-1 1: C'4, .anc ~·-: :..:.:....::crt.·. !S... 

•~ --.:JeJ 

~ to i nc.l...Ce .all W\.a: ~cs 

-· ..,.:t• the .....,t of Net\ fOOd or- ~anl. c~ ar:. t-. ...-:t : cr: c...:!ec: 

•Mount•. kac .. M'e prcvaOK ftr .eaourrts ....,...-:: :~ c:.c-s r.:: 

\.&CJ...,.. arM: for thl........,.. o4 it ... HtPI (-..c1'1 U A~" • 

-.ul) . 

toy s i ;n1"9 M\f! coeplet1n; tru s ~. Y'OoJ r• ;1v:r.; vo.r c,.......-: ~ ~ 

t.f\u :nicr .. uOI'I an ttw P""CIQ"r• RV&lu.atJ.on. ~. - a-e ....... h.~.a -:.: l"''l; 

tiW 1V09'"AA, not yD.r ct\ilG . Me ~\AM'S will M ~ .W: y0,.: re ~., .. ':..: 

.ntf\Cit""._ yaw' cttilCI ofrc. ttw .,.-&J..,.tlCII"' •t .,Y ta .. ..-:.t ,.. rw:: :.1 1 w: :! ~=

tN . ... . 1 u.t~• or the- Khoc:l. 

F.~ OIT:Ornl ng Sr,.;:l: 

Lunch <Noon) 

Afternoon Sn.;ck 

Even1ng and Before Eec:t1me sr .• c:Y.s 

Ch;ta:s Abmt. 

~radG 

'EP5' • • e ·t=rs......, 

r-·· - ~ ·- ·.·-. 
Ctrtoi (1"ri~) 
.... ilk (l.'k) 

~ 

~ .. i,;p~icll 
-~ 
· f>U"".._. cumr 
~ 

&..rrno · tt>l"f.I>Co. 

~ 
(A(~L 

Amount 

(bte.. 

:::;£, ... :m·· S# r 

'At. 
rc . 

A9ic.e!> 
J_-r 

t'J.e. 
;.f. 

fliumber 
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H~a de Consllmo de Alimento5 o;a __ 

1. a.::.;. .,.. ueeoo o -.:rt;-: caec el &la r: .,. ....,... • .,.. lo ..,. ._ 

ftl,... ,. , c.-.,. t-.. 
z. l.ec:r&•• el aJ.a c..oa.c:c o ~~J y la ~ t-. ,. Cl& l r 1• 

eecac:&M aaaoe . 

l. lnc ! wya a.«.. ' ...-t.e 1•• :.:ae.:,., ... a... t"t: ~ ! a : .,. ==- ~ = : t.=-a.::. 'C. 

&rc l wva COil 1Nt..,. e! n&"C ra : .. -4. • ..: a= r e: ~ : ..:. : . 

4. 1..:-: :a e ! nDC•e ee lat c~ :....e e ! •: -..: · a · f'.a t.ca&.:: v : :. ; : : ..- : .u 

w:: : ...., • •tae1aat• . 

--ea la ::o-• .U f~A &!;c c:=-: '-t::'=""' ... : : •t t-. ; •4:: :.r-•a: :te 

o-. .... 1" ' · =:r f&Y'CII"' ----·~·: =- t..:= : er~ . 
--fl'ara C» H S.I c.:IK ! ft.C&I . """=''E•e !:. : -.;-.: ; r!.H y :,I'\:, : :&! H 

:nc :vJ. O~o&& !~:e . •cr e.:ec:: : :. r ....:: a ..._- :. : :!"" •:1"'"" :.::·. M'!l4' 

:_:-.ar a:as ·. t ve-a e ! e : e-e:: : : : 

-.::.;r:e e! : r.:! o.: :r t::as : at r ":..•...--:% : :at ·;•: : e:at . :~ : :H . 

:.. [t:--': Ca 1& C&t'lt l :l&e W C&IU ::.:. ;.a r ! 1M::: :- !! U..:.« •:..._•!::a.: • . 

-. ... "'a: :. : ~ra la cat'!:tea.: r ...::.:..1 :. -:..=at .. =-~·a•a:at , :a•a 

e ! ru ... •~= ft r-tl:u.l::-s : :.: ::-a ~=~: : : a:a·: . loof\ & ::--4 J. 

Al 4 : •u' ., :=-: l r.a- " : a -c ; a. -....-!~ .. -:.. :.&"' : : ._ : ~ : ..- : : ~ : ..- ~: : •-• 

:.:u- Ha ; ... • ~•a : : :>"'' r l • . ... .. ~ ..... : ~ :""' :-. : ~-:;:- ..... . '-:--r:• :...:e H:u..:s 

Articulo de Cc~ :ca 

Herienoa de Mec!a ~a~a~a 

A!muerzo (Medlcc ~ a l 

Cena (Noche l 

Mer1enca de antes oe . . a . a ca ma 

Nombf e dt I Alinol'A) 

Nombrt dd p:ldre. o jU.OrdiOfl 

Grado 

-Ur'IDI (Tr i I') 
u.a>t (1 ... ) 

/'tlrfGJIC 

, ~. : ~. s 

fecno.. 

Nume ... : 

113 
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INTERVIEW GUIDE FOR PROGRAM SCHOOL TEACHERS 

HOW MANY TIMES PER WEEK DID YOU REINFORCE THE FOLLOWING NUTRITION CONCEPTS 
INTRODUCED TO YOUR CLASSROOM BY MEALS FOR MILLIONS? 

Basic 4 Food Groups 
Sugar in the diet 
Salt in the diet 
Fat in the diet 
Vegetables in the diet 

0 1 2 3 4 5 1X/2W IX /M 
0 1 2 3 4 5 1X/2W 1X/M 
0 1 2 3 4 5 1X/2W 1X/M 
0 1 2 3 4 5 I X / 2ff 1X/M 
0 1 2 3 4 5 1X/2W 1X/M 

Comments: 

ON A SCALE OF 1 - 10 (10 HIGH) HOW INTERESTED WERE YOUR STUDENTS IN THE 
NUTRITION UNITS TAUGHT IN YOUR CLASSROOM? 

1 2 3 4 5 6 7 8 9  1 0  

HOW MANY TIMES PER WEEK DID YOU REINFORCE THE FOLLOWING GARDENING CONCEPTS 
INTRODUCED TO YOUR CLASSROOM BY MEALS FOR MILLIONS? 

What plants need to grow 
Planting seeds 
Bugs and other predators 
Weeds and thinning 
Fertilizing soil 
Harvesting, preparing or 
tasting vegetables 

0 1 2 3 4 5 1X/2W 1X/M 
0 1 2 3 4 5 1X/2W 1X/M 
0 1 2 3 4 5 1X/2W 1X/M 
0 1 2 3 4 5 1X/2W 1X/M 
0 1 2 3 4 5 1X/2W 1X/M 

0 1 2 3 4 5 1X/2W 1X/M 

Comments 

USING THE SAME SCALE AS ABOVE, HOW INTERESTED WERE YOUR STUDENTS IN THE 
GARDENING UNITS TAUGHT IN YOUR CLASSROOM? 

1 2 3 4 5 6 7 8 9  1 0  

DID YOU USE ANY ADDITIONAL EDUCATIONAL MATERIALS ON THESE SUBJECTS? 
WHOSE? 

National Dairy Council 
Other (list) 

1X/2W = ONCE EVERY OTHER WEEK 
IX/M = ONCE A MONTH 
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WHAT DO YOO CONSIDER TO BE THE MAIN STRENGTHS OF THE MEALS FOR MILLIONS 
PROGRAM? 

WHAT DO YOU CONSIDER TO BE THE MAIN WEAKNESSES OF THE MEALS FOR MILLIONS 
PROGRAM? 
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INTERVIEW GOIDE FOR CONTROL SCHOOL TEACHERS 

HOW HANY TIMES PER WEEK DO YOO TEACH THE FOLLOWING NUTRITION CONCEPTS? 

Basic 4 Food Groups 0 1 2 3 4 5 1X/2W IX/M 
Sugar in the diet 0 1 2 3 4 5 1X/2W 1X/M 
Salt in the diet 0 1 2 3 4 5 1X/2W 1X/M 
Fat in the diet 0 1 2 3 4 5 1X/2W 1X/M 
Vegetables in the diet 0 1 2 3 4 5 1X/2W 1X/M 

Comments: 

HOW MANY TIMES PER WEEK DO YOD TEACH THE FOLLOWING GARDENING CONCEPTS? 

What plants need to grow 0 1 2 3 4 5 1X/2W 1X/M 
Planting seeds 0 1 2 3 4 5 1X/2W 1X/M 
Bugs and other predators 0 1 2 3 4 5 1X/2W 1X/M 
Weeds and thinning 0 1 2 3 4 5 1X/2W 1X/M 
Fertilizing soil 0 1 2 3 4 5 1X/2W 1X/M 
Harvesting, preparing or 
tasting vegetables 0 1 2 3 4 5 1X/2W 1X/M 

Comments: 

WHOSE EDUCATIONAL MATERIALS DO YOU USE? 

National Dairy Council 
Other (list) 

ON A SCALE OF 1 - 10 (10 HIGH) HOW INTERESTED WERE YOUR STUDENTS IN ANY 
NUTRITION UNITS TAUGHT IN YOUR CLASSROOM? 

1 2 3 4 5 6 7 8 9  1 0  

USING THE SAME SCALE, HOW INTERESTED WERE YOUR STUDENTS IN ANY GARDENING 
TYPE UNITS TAUGHT IN YOUR CLASSROOM? 

1 2 3 4 5 6 7 8 9  1 0  

1X/2W •= Once every other week 
1X/U - Once a month 
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TUCSON UNIFIED SCHOOL DISTRICT 
no. IOX4MM 

101S (AST Tf N1M tTAIIT 
TUCSON, ARIZONA *sm-0400 

Dear Parent: 

A nutrition education program at several elementary schools In Tucson 1B 
being evaluated for Its effectiveness in teaching good eating habits. To do 
this evaluatlonf we need to compare students at the schools with the program 
to students at schools without the program. We have chosen the school your 
child attends as one of the schools without the program. 

The evaluation involves interviewing the students with a questionnaire 
and giving them either an oral or written knowledge test. We are also asking 
your help in recording everything your child eats for one complete Saturday 
or Sunday (24 hours). This information will help us know if the program is 
teaching good eating habits. We are evaluating the program, not your child. 
His or her name will not be used in any of the results. 

If you are willing to allow your child to be involved in this program 
evaluation, please write the name of your child and sign your name in the 
spaces provided below. Then have your child return this form to his/her 
teacher as soon as possible. You are free to withdraw your child from the 
evaluation at any time without ill will from the school or the evaluators. 

Your signature below indicates that you are willing to have your child involved 
in the school garden program evaluation as explained above. 

Your Child's Name 

Signature of Parent or Guardian 

Date 

Lawrence Sanchez 
Project Manager 
(602) 624-7963 

AN EQUAL OPPORTUNITY EMPLOYER 
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TUCSON UNIFIED SCHOOL DISTRICT 
P.O. BOH 40400 

1010 IA«T TIHTH 1TAIIT 

TUCSON, ARIZONA M 717-0400 

Estlmado Padre: 

Se esca haciendo una evaluaclon en las escuelas primarias de Tucson, de 
un programa educatlvo en nutrlclon para conocer que can efectivo es esce programa 
•n la enaenanza de buenoa habltos en el comer. Para hacer esta evaluaclon, 
necesltamos comparer estudlantes de las eacuelas con el programa, con escudlantes 
da eacuelas aln el programa. Hemos eacogldo la escuela donde au.nlno(a) aslste 
coao una de las eacuelaB sin el programa. 

EsCa evaluaclon lncluye enCrevlscas con los estudlantes con un quescionarlo 
y dandolcs un examen de conoclmienCos oral o escrlco. Tamblen les escamos 
pldlendo au ayuda en eacrlblr codo lo que su nino(a) coiae por codo un sabado 
o domingo (24 horae). Esca lnformacion nos ayudara a saber si el programa 
eeta ensenando buenos habltos de comer. Escamos evaluando el programa, no 
a au nlno. Loo nombres bo seran- usados en nlngun resulcado. 

SI usted esta dispuesto a inclulr a su nlno(a) en esca evaluaclon del 
programa, por favor escrlba el norabrc de su nlno(a) y flrrae su nombre en los 
espaclos provletos. Mande con su nlno este fortnulario al maestro lo mas pronto 
poalble. Slentasa libre de reclrar a su nlno(a) de la evaluaclon en cualquier 
momenco sin nlngun problema con la escuela o los evaluadores. 

Su firma abajo Indlca que usced esca dispuesto a que su nlno(a) eate incluldo 
en la evaluaclon del programa de culclvo de la escuela expllcado ancerlornence. 

El nombre de au nlno(a) 

Firma del Padre o del Guardian 

Fecha 

Lawrence Sanchez 
Projecc Manager 
(602) 624-7963 

AN EQUAL OPPORTUNITY EMPLOYER 
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R E V I S E D  

(For Use of School's Determining Official Only) 

USDA CHILD NUTRITION PROGRAM 

INCOME GUIDELINES 

July 1, 1984 - Uime 30, 1985 

FREE REDUCED 

Family Size •Year ••Month ••Week •Year ••Month "•Week 

1 1 $ 6 ,474 $. 340 $ 125 $ 9,213 $ 768 $ 178 

2 8,736 728 168 12,432 1,036 240 

3 10,998 917 212 15,651 1,305 301 

4 13,260 1,105 255 18,370 1,573 363 

5 15,522 1,294 299 22,089 1,841 423 

6 17,784 1 ,<>82 342 25,308 2,109 487 

7 20,0(16 1,671 386 28,527 2,378 549 

8 
r 

22,308 1,859 <129 31,746 2,646 611 

Each Additional 
Member Add + 2,262 189 44 3,219 269 62 

•Annualize only for those not having a regular monthly Income. 
••Monthly and Weekly income arrived at by dividing annual rate by 12 and/or 52 and rounding up. 
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PROTOCOL FOR CONDUCTING THE MEALS FOR MILLIONS 
GARDENING/NUTRITION PROGRAM EVALUATION 

The Meals for Millions Gardening/Nutrition Program 
Evaluation involves three test instruments; a Knowledge 
Test, a Vegetable Identification Test and a Food 
Consumption Sheet. In addition, a Parent Consent Form 
must be sent home with all students. 

After schools have agreed to be part of the 
evaluation process, contact the principal's office to set 
up a meeting. At this meeting, plan to discuss the 
following agenda items: 

indentifying teachers to be involved in the 
testing 

scheduling testing dates 
scheduling testing times 
setting up a testing schedule (specific times for 
each classroom) 

scheduling a date on which to send out Parent 
Consent Forms 

obtaining classlists of all classes to be tested 
leaving copies of the memo to teachers with the 
principal 

Generally, the smoothest order of testing begins with all 
available evaluators conducting the Knowledge Test in 
separate classrooms simultaneously. Allow 20 - 25 minutes 
per classroom to complete this test. After all classrooms 
to be tested in the school have completed the Knowledge 
Test, all evaluators should then collectively conduct the 
Vegetable Identification Test on one classroom at a time 
until all classrooms are completed. Allow 5-7 minutes 
per student for the Vegetable Identification Test. Total 
amount of time required per class depends on the number of 
consent forms returned (see below). 

KNOWLEDGE TEST 

The Knowledge Test is given to each classroom as a 
whole. No parent consent form is required to administer 
this test to students. Begin the testing by handing out 
the answer sheets and assisting the students in completing 
the top portion of the sheet: 

—First and last name of each student 
—Grade (1, 2 or 3) 
--Teacher's name 
—Date 
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Answer sheets for first grade students should be 

precoded with all information except the student's name 
(obtain class lists beforehand to assist in doing this.) 
Older students may still need to be assisted by writing 
this information on the blackboard. 

When all students have completed the top portion of 
the answer sheet, the following Instructions should be read 
to the students. 

"I will be reading you some questions about 
gardening and nutrition. I will read each questions 
two times. If you can't hear me or don't understand 
what I am saying, Just raise your hand and I'll read 
the question again. (If someone wants the questions 
read in Spanish, a spanish translation is 
available.) 

After I read each question, you should decide if you 
think what I am saying is right or if what I am 
saying is wrong. If you think it is right, put an X 
through the circle with a "Yes" in it. If you think 
what I am saying is wrong, put an X through the 
circle with a "No" in it. 

Some of the questions might have words in them that 
you don't understand. That's OK. I still want you 
to answer these questions. I Just want to know what 
you think—if you think it's right, mark "Yes", if 
you think it is wrong, mark "No". Any questions?" 

Read the first question, then say, "If you think 
that is right, mark "Yes", if you think it is wrong, mark 
"No". Read the question a second time, then proceed with 
the test. 

Occasionally check to make sure the students are all 
on the correct number by asking aloud, "What number are we 
on now?" or something similar. It might also be helpful, 
before questions which contain the word "compost", to 
mention again that some words may be unfamiliar, but that 
the question should be answered anyway. 

Coding the Knowledge Test 

When coding the Knowledge Test, use the first 19 
spaces on the computer sheet. Each question should coded 
be individually, with an answer of "Yes" being "A" and an 
answer of "No" being "B". If a student doesn't answer a 
question or has marked both "Yes" and "No" for one 
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question, the question was answered incorrectly and should 
be marked as such on the computer sheet. 

VEGETABLE IDENTIFICATION TEST 

Preparation 

Prior to going to the school, vegetables need to be 
purchased and prepared for the interviews. The following 
vegetables should be available for each interviewer: 

cucumber whole 
tomato whole 
radish whole 
carrot whole 
broccoli a spear 
cauliflower a flower 
lettuce 1/4 head 
spinach a. an individual bundle 

b. a few cooked leaves 
zucchini a. whole 

b. "Calabasitas" 

The recipe for Calabasitas is as follows: 

2 zucchini squash, sliced 
1/2 onion, chopped 
3 tomatoes, diced 
1 ear / small can of corn 
1 clove garlic 
1 T. vegetable oil 

Saute garlic, onions and sliced squash in vegetable 
oil for 15 minutes. Add diced tomatoes and corn and simmer 
for 20 minutes. 

Also required for the interview process are the 
following materials: 

baskets for the vegetables 
containers/plates for prepared zucchini and 
spinach 
clipboards 
computer sheets for recording responses 
transparency sheet with questions to cover the 
computer sheet 

pencils 
stickers to give the students who participate 
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Coding the Computer Sheet 

Information will be coded directly onto the computer 
sheet. A transparency has been designed to aid in this 
process. The top of this transparency indicates several 
pieces of identification—be certain to complete this 
section t 

The transparency also has sections for each 
vegetable and "prompts" for each question to be asked for 
each vegetable. A key to these prompts is listed at the 
bottom of the sheet. The first two questions, "Have you 
ever seen this before?" and "What is it called?", both have 
a choice of two responses; A (yes / correct response) or B 
(no / incorrect response). The questions "How often do you 
eat it?" and "How much do you like it?" have four and five 
possible responses respectively. Please note the following 
for these two questions: 

—the response choices are to be given as 
indicated. Acceptable variations are listed. 

—in both cases, D or E is the most favorable 
response and A or B is the least favorable. 

—if a student responses to the questions "How 
often do you eat it?" by saying he/she has 
never tasted it, the automatic answer to the 
question "How much do you like it?" becomes 
"A—not applicable" 

—the vegetables spinach and zucchini will be 
shown to the students in their unprepared state 
before the prepared state. 
The question to ask when showing either is 
"Have you ever seen this before?" 

Interviewing Process 

Only students who return the Parent Consent Form or 
a completed Food Consumption Sheet (signed) are to be 
included in the Vegetable Identification Test. Collect the 
above forms from the teacher. (If Food Consumption Sheets 
are included, check for duplicate Parent Consent Forms and 
Food Consumption Sheets from the same students.) Divide 
the students (forms) between the available interviewers. 
Each interview then calls a student from the classroom and 
takes that student to a spot away from the other 
interviewers. 
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Explain to the student that you will be asking some 
questions about the vegetables in the basket. Have the 
student choose a vegetable, then ask the questions 
indicated on the transparency sheet. When all questions 
have been answered, have the student pick out a sticker 
(one for each form returned) and tell them to call the next 

student (whose name you get from the forms you have been 
given.) 

FOOD CONSUMPTION SHEET 

Food Consumption Sheets are to be sent home with all 
students on a Friday so they can complete them on a 
Saturday or Sunday. A higher return rate is possible if a 
program evaluator is able to explain the form to the 
students in person. Therefore, this should be attempted in 
all cases. When explaining the form to the students, say 
something like: 

"Your teacher will be sending this long piece of 
paper home with you on Friday. On the piece of 
paper, there are places for you to write down 
everything that you eat on either Saturday or on 
Sunday. For example, when you get up on Saturday 
morning, maybe you aren't very hungry. So, you 
don't eat anything for breakfast. Here then, (point 
to the breakfast section) where it says "Breakfast" 
you wouldn't write anything. But, a couple of hours 
later you get hungry and find some cookies. If you 
eat two cookies, you would write that down here 
(point to the midmorning snack section), if you eat 
six cookies, you would write that down. You do this 
for the whole day—everything you eat from the time 
you get up to the time you go to bed should be 
written down on this piece of paper. Then, at the 
end of the day you can look back and see everything 
you ate! Maybe you ate a lot, maybe you just ate a 
little, but it is fun to see what you did eat. And 
then, it's important to bring this paper back to 
your teacher the next Monday—because everyone who 
does will receive a sticker!" 

Vhen interviewers go to the school, these forms are 
collected and all students who have returned them are 
eligible to be interviewed with the Vegetable 
Identification Test. In the event that Food Consumptions 
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Sheets were not able to be sent home with the students 
before the interviews, they can be collected later. 

Coding the Food Consumption Sheet 

Foods which are reported on the Food Consumption 
Sheet must be separated into the five food groups: 
Meat/Protein, Dairy, Fruit/Vegetable, Bread/Cereal, and 
Other. Definitions of these five food groups are available 
in most basic nutrition textbooks as well as from the 
National Dairy Council. However, several adaptations must 
be made for the Hispanic culture and for the sake of 
consistency. These are as follows: 

—All tortillas will be counted as 2 "Bread/Cereal" 
servings 

—Up to 2 cups of ice cream will be counted as 
"Dairy" servings (1 cup = 1 serving). The amount 

which exceeds 2 cups will be counted as "Other" 
servings. 

—Heavily sweetened cereals will be counted in the 
"Bread/Cereal" group when eaten during a meal. 
Otherwise, they will be included in the "Other" 
group. 

—Popcorn will be counted as belonging to the 
Fruit/Vegetable group 

—All chips will be counted as belonging to the 
"Other" group 

—Pizza will be counted as one serving of bread per 
slice. Two slices will count as one serving of 
Dairy and three slices will count as one serving 
of Vegetable. Meat servings will depend on the 
type and amount of pizza recorded. Each peice of 
pizza with a meat topping should count as 1/2 
serving of meat. 

—Diet sodas and drinks or other food sweetened 
artificially should not be included as a serving 
of any food group. 

—Pickles, olives etc. should be counted as "Other". 

When separating the foods reported on the Food 
Consumption Sheet into the five food groups, simply put a 
letter (B for Bread/Cereal, D for Dairy, F for 
Fruit/Vegetable, M for Meat/Protein and 0 for other) in the 
lefthand margin. If the serving amount is less than or 
greater than one, indicate the amount in parenthesis 
immediately following the letter. For 
example, if a child reports eating a tortilla* the code 
would be "B (2)". Or, if the child reports eating an 
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apple, the code would simply be "F". Servings of less than 
one will only be coded to the nearest 1/2 serving. 

Vhen all foods have been coded, make a tally spot on 
any available space on the sheet. The order of the tally 
should be: 

F 
B 
D 
M 
0 

Then, make tally marks beside the appropriate letter for 
each time that food group was reported. The final step is 
to code these numbers onto the computer sheet. Each group 
will be allowed two numbers: 

Fruit/Vegetable it 121 and 122 
Bread/Cereal # 123 and 124 
Dairy # 125 and 126 
Meat/Protein # 127 and 128 
Other H 129 and 130 

In each instance, the number of servings will be 
represented as follows: 

First number A 
B 
C 
D 
E 

Second number A 
B 
C 
D 
E 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

servings 
serving 
servings 
servings 
servings 
servings 
servings 
servings 
servings 
or more servings 
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