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PREACE
 

Despite the fact that nutrition education programs have been conducted for many 
years by local and national governments and by international and voluntary agencies, 
their actual effectiveness has not been adequately documented. One reason for this is 
the absence of an accepted and tried evaluation methodology which is simple to apply. 
This Guide tries to fill this gap. 

The Field Guide derives from a thorough literattire review (conducted under 
AID contract by the University of Iowa), which indicated that nutrition education can be 
effective under certain conditions in improving food behavior and that an accepted and 
tried methodology to evaluate such programs did not exist. Following this review, AID 
contracted with the Synectics Corporation to develop an evaluation methodology which 
wis subsequently reviewed by a technical panel and then field tested in Brazil on three 
nutrition education approaches-person-to-person, group teaching, and mass media. It 
was then slightly modified and again reviewed by a technical panel. 

The Field Guide is intended as an evaluation tool for planners and nutrition 
educators who are concerned with the cost-effectiveness of specific nutrition education 
programs in improving food behavior or in comparing the cost effectiveness of different 
programs. 

This version of the Field Guide probably will berefined further with wider use. 
For this reason, we refer to it as "experimental." In this regard, the Office of Nutrition 
would welcome views on its application from those who use it to evaluate nutrition 
education prgrams. 

Director, Office of Nutrition
 
Technical Assistance Bureau
 
U. S. Agency for International Development 

..., .S
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CHAPTER 1: 'INTRODUCTION
 

Malnutrition in lesser developed countries is to a very large extent
 
the result of ignorance and inappropriate food habits. This fact presents
 
a singular challenge to the educator. Food technologists can develop low
cost nutritious foods; agricultural researchers can improve production capa
bilities; government and commercial interests will solve problems of processing
 
and distribution of food. But, unless and until fundamental changes can be
 
effected in dietary habits of the developing country populations, neither
 
the infusion of new food types nor the improved local production can be
 
expected to have a nutritional significance.
 

One of the major concerns of the United States Agency for International 
Development has been the lack of definitive techniques for determining to 
what extent nutrition education is effective in bringing about fundamental
 
changes in dietary habits as related to desirable food consumption. Equally 
important, if maximum effectiveness is to be achieved in all nutrition educa
tion programs, is the need for techniques to determine which of two or more 
alternative approaches has the greatest effect in causing fundamental change.
 

Dietary surveys which seek to measure food consumption practices are 
both costly and require techniques which are beyond the capabilities of 
most nutrition education programs. Further, there are no means through whict,
 
relationships between education programs and the nutrition of the persons
 
surveyed can be determined. A review of the literature on evaluation
 
practices in the field of nutrition education reveals that the vast majority
 
of applied techniques measure knowledge rather than "food consumption." 
Techniques which would go beyond the measurement of knowledge stop short of 
the details of measurement and handling of the data.
 

The Role of Evaluation in Nutrition Education
 

The end purpose of nutrition education is to bring about positive changes
in food behavior as these changes relate to food consumption. In order to 
eat, one must have food. To have even the opportunity to be well nourished, 
one must have access to certain amounts of a variety of different foods. 
And, given access to foods, adequate nourishment can be provided only if 
the nutrients are protected, through appropriate processes of food storage 
and food preparation, and if the foods are consumed according to the indi
vidual needs of each family member. Thus, nutrition education must attend
 
to many different objectives to achieve its purpose. One program may teach
 
youth to plant and care for kitchen gardens; another may teach farmers how 
to build storage bins to protect grain; and others may teach how to prepare 
foods and which fooe to feed infants and children to insure health and
 
proper growth and development. But the end purpose of all nutrition education 
is improvement of dietary intake. I 



There are many alternative approaches to nutrition education. Examples

include the use of mass media, classroom instruction, person-to-person teaching
in the home, informal group instruction, and special teaching as an adjunct 
to health care or community development programs. Costs associated with one 
approach can be far greater than those associated with another. Program
planners need to know ,which approach will be least costly and most effective 
with their particular program audiences. They car derive this information 
only through systematic evaluation. 

Similarly, within any given program approach, planners are faced with
 
a series of decisions. How long or how much education must be given to
 
bring about lasting changes? Can one expect as great an effect using trained 
volunteers as from paid professionals, or from a staff using both volunteers
 
and professionals? These and similar questions are answerable with informa
tion derived from an evaluation activity.
 

Evaluation is a special program activity used to determine whether or
 
not the nutrition education program is having the intended effects. Examples
 
of some of the effects which might be intended are:
 

Cognitive changes. Desired cognitive effects may include 
increased knowledge about food and nutrition; greater under
standing of the relationship between nutrition and health; 
and positive changes in attitudes and opinions with respect 
to food, nutrition, and health.
 

Behavioral changes. Desired behavioral effects may include
 
the acquisition of adequate amounts and types of foods to 
nourish family members; the storage, handling, and prepara
tion of foods in ways which protect their nutritive value;
 
and, adequate consumption of foods according to the nutritional 
needs of family members.
 

Effects on morbidity and mortality. The ultimate goal of 
nutrition programs is to eliminate the morbidity and mor
tality which are associated with malnutrition.
 

Education is only one of many forces which influence what type and how much 
food people will eat. Thus, the role of evaluation extends beyond simple

determination of whether or not the desired effects of education are being
achieved. It must be sensitive to the forces associated with achievement 
or nonachievement. Given reliable information as to whether or not desired
 
effects are being achieved, and given knowledge of the forces associated
 
with achievement or nonachievement, the educator may adjust expectations,
adjust the educational approach, or both. Thus, systematic use of the 
evaluation information as a basis for planning continuous changes to improve 
a program is a critical factor in the success of nutrition education. 
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Purpose of the Field Guide
 

The purpose of this Field Guide is to encourage and support useful 
evaluation in the field of nutrition education. It does not tell persons 
how to plan and implement education programs1 . It assumes that persons 
have made use of available instruction, gathered appropriate information 
about the community, defined educational goals and objectives, and selected 
a method or combination of methods of education by which they hope to achieve 
their objectives. 

The intent of the Field Guide is to extend the capability for evaluation 
beyond the measurement of cognitive effects. Methods for measuring cognitive 
effects are generally available and frequently used. one cannot, however, 
assume that persons who have learned which foods contribute to good health, 
growth, and development will put this knowledge to practice by eating appro
priately or feeding a family appropriately. 

Behavior, particularly the behavior of food consumption, is the critical 
link between the cognitive effects of nutrition education and the ultimate 
goal of all nutrition programs--elimination of malnutrition-related morbidity
 
and mortality. Practical methods for measuring the behavioral effects have 
not been com only available and are rarely used. This Field Guide presents 
a tested methodology and basic tools for: 

/ 	Determination of effects of education in changing food habits. 

/ 	Determination of the cost-effectiveness of any individual
 
nutrition education program.
 

/ 	Determination of which of two or more programs, repre.gntin 
different approaches, has the greatest positive effect on
 
food habits at the least cost.
 

It is not intended that the measures of behavioral change should replace
 
measures of knowledge, attitude, and opinion. Rather, they should be used
 
in conjunction with such measures, and with information about the oommunity, 
as a basis for planning continuous changes to improve the cost-effectiveness
 
of nutrition education.
 

Throughout this Field Guide the discussion and examples concern the 
behavior of food consumption. However, the concepts of stuc, design, the 
techniques of measurement, and the quantification of field .iata are equally 
applicable for evaluation of other behavioral effects of nutrition education.
 
If the behavioral objective concerns food preparation, sanitation, or some 
other behavior--the basic tools contained here can be adapted for the measures 
and criteria required. Thus, the methodology represents a generalizable
 
approach to the measurement of behavioral effects of nutrition education. 

An excellent guide to planning is presented in the FAO Nutritional
 

Studies series No. 26, "Planning and Evaluation of Applied Nutrition
 
Programnes," Dr. Michael C. Latham, M.D.
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Organization of the Field Guide*
 

The Field Guide is organized to support the sequence of important

decisions the user must make about evaluation. The first, and perhaps the.
 
most important, decision is whether or not to measure behavioral effects.
 
The implications of such a decision are the subject of Chapter 1. A series
 
of additional decisions must then be made. Figure 1 illustrates how major

sections of the Field Guide are organized to support these decisions.
 

Whether Whot ma Mg t What 

to Strategy Procedures Infonnation do 
Evaluate Evaluat to to Was ImlplicationsFollow Use Gained Are 

1. 2. 3. 4. 5. 6. 

ainiing Prepration Quantification InterpretationIntrodictioluthe tho Collection and Analysis and Use 
Evaluation Evaluation of Field of Field of 

Data Data Results 

APPENDIX: 

Formats. Workshet.oS o Reference Tables and 

y- Decision Instructions for their Use., 

Figuret Organization of the Field Guide to Supportt dision Making, 
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The discussion of what behaviors to evaluate, Chapter 2, helps the 
evaluator to define measurable objectives and to limit the scope of evalu
ation tu those measures essential for decisions about the education program.
Chapter 3 describes basic study designs which can be applied to evaluate'.. 
behavioral effects. The discussion helps the evaluator determine what 
strategy to follow to assure confidence in the results. 

Chapters 4 through 6 provide practical demonstrations of how the 'basic 
tools for evaluation are used to conduct evaluation. Beginning with the . 
decisions about who and how many persons will be studied, the user is led 
from the preparation for field work to the use of results 'for improvement 
of the nutrition education program. 

The basic tools for evaluation are presented in the Appendix. They
 
include: formats for collection of field data; worksheets for summarization, 
quantification, and analysis of the field data; and reference tables required 
to apply the methodology. Step-by-step instruction is provided for each tool. 

Summary of the Methodology
 

Evaluation is not a form of magic by which programs are made more
 
effective. It can be an expensive, time consuming, and oometimes complex
 
process. If the evaluation is to be useful, procedures must be designed and
 
carried out in ways which give the evaluator reasonable confidence that the
 
results demonstrate true conditions. The methodology presented in this
 
Field Guide provides a generalizable model in which the user can have
 
confidence. The important features of the methodology are summarized in 
the paragraphs which follow.
 

The methodology represents an experimental approach. An experiment
 
is a test designed in a scientific way to prove or disprove a belief. For
 
example, you believe your education program will result in fundamental 
changes in food habits. You conduct an experiment, to prove or disprove
 
your belief, by comparing the changes observed in persons who participate
 
in your education program with changes in persons who do not participate.
 
If the food habits are similar, even though changes have occurred, you
 
cannot assume that changes in the food habits of your participants are the 
result of your education program. If the food habits differ--that is,
 
if there are positive changes in habits of those receiving education, but 
not in those who did not receive the education--you can be confident it is 
the reiult of your education program only if you place certain controls 
over the conditions under which changes are measured. Controls over the 
conditions of measurement are defined by an experimental design. The more 
precise the controls, the greater the confidence you can place in the
 
findings. Guidance in selection of an experimental design is a part of 
this methodology. 

-The 24-hour food recall is used to sample food behavior. One can 
usually know about the dietary habits of a community only through sampling.
 
That is, one determines from a sample of the population what foods they eat 



over a certain period of time. To determine the behavior, through direct 
qbservations is rarely feasible; it is too time consuming. Further, the 
persons observed are likely to behave differently when the observer iis 
present, and the behavior would not be representative., In,'this methodology,

the sample of food behavior is made by asking the person to recall what ....
 
foods were eaten during the full day preceding the data collection visit.
 
A simple report is asked of the family member who controls dietary intake.
 
If the food consumption report is for an adult, that adult may be asked to
 
report. If concern is for the feeding of an infant or small child, the
 
report may be asked of the person responsible for feeding the infant or 
child. Guidelines are included to assure the most accurate recall possible.
 

The methodology is concerned with fundamental changes in food habits. 
A fundamental change is a change which is in the desired direction--for
 
example, from inappropriate to appropriate diets--and which is sustained
 
over a long enough period of time to be considered a lasting change.
Behavioral change almost always takes place over a longer period of time 
than does cognitive change. Thus, measurement of behavior should be taker 
at least two and preferably three times, over a period of six to eighteen 
months, to evaluate if fundamental change has been achieved.
 

The user is permitted to set the criteria for evaluation. Criteria.
 
describe the behavior which will be accepted as evidence that the educational
 
objectives are or are not being achieved. They are closely tied to the edu
cational objectives. For example, if the educational objective is to ensure 
adequate protein foods are consumed by elementary school children, the criteria 
describe the foods a child must eat to have the needed protein. Or, if the 
objective is to ensure that young adults consume a balanced diet, the criteria 
describe what patterns of food consumption will be accepted as evidence,of a 
balanced diet. Criteria will, of course, differ from one area to another
 
depending upon the educational objectives of the program and the behaviors 
expected of the participants.
 

Separate data collection formats are provided for: youths and adults,
infants and children under five years of age, family characteristics, and,
family food resources. The data handling procedures are simplified by the 
use of worksheets to guide the user through the summarization and analysis

of field data. The primary statistics employed are: sums of cases, per
centage distributions, and the Chi Square test of differences. 
Manual handling

of the data is assumed throughout the Field Guide. However, should the user
 
wish to use machine processing, a sample format is provided in the Appendix.
 

Cost analyses are designed to make use of cost estimates which are
 
readily available to the evaluator. Techniques are provided for including

in the cost-effectiveness analyses the cost-equivalence of services or
 
materials which are donated and do not require monetary expenditures. 
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Implications of the Decision 
to Evaluate Your Education Program
 

Ideally, evaluation of behavioral effects should be built into a nutri
ftion education program from its beginning. The methodology in this Field 
Guide is equally appropriate for use as an integral part of the initial pro
gram plan or at some subsequent point in time. But, when persons make the 
decision to use the methodology they should be fully aware of the implications 
and willing to cotmit the needed resources. 

An evaluation activity will always impact to some extent on the nutrition 
education staff. Even if one hires one or more specialists for evaluation,

staff time will be required to coordinate the activity, to provide needed 
information, and for conferences to discuss progress and results.
 

If contractor services are contemplated, the advantages and disadvantages 
should be carefully considered. Advantages of using a contractor are (a) that 
it can saAetiues lead to greater objectivity, and (b) it can reduce the amount 
of program staff time required for the evaluation. The major disadvantages 
are (a)the cost will almost always be far greater, and (b)there is potential
 
that the activity may take directions not intended. In general, excepting 
for very large scale evaluations, it is better to avoid the use of contractors
 
to conduct the evaluation.
 

There will always be costs other than personnel costs. Examples are:
 
nominal costs associated with reproduction of data collection and analysis
 
worksheets, travel to the sites and homes to collect the data, and mis
cellaneous supplies. Administrators must be aware of these requirements and 
be prepared to provide them.
 

Some General Guidelines 

)/Treatthe evaluation as a special and continuing part of the. 
education project. 

1COmit personnel time to the evaluation activity. If evalu
ation activity is in addition to other duties, adjusc the
 
regular work load to allow persons assigned to evaluation
 
on a part-time basis to participate when needed.
 

The person selected to direct the evaluation should have
 
high interest, ability, and probability of remaining with.
 
the program. At least one person assigned to the evaluationv
 
team should be fully knowledgeable about nutrition and abut 
the objectives of the education program.
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i' If more than one location or organization is-involved in 
:the education evaluation, assign responsibility for coor
dinating evaluation activities.
 

/ 	Where staff resources are limited, consider hiring com
munity persons or students on a part-time basis for the. 
special work of data collection. If such persons are used 
they should be thoroughly trained preceding each data 
collection.
 



CHAPTER 2: PLANNING AN EVALUATION ' 

Assembling Background Information:.
 

Three categories of background information are important for the evalu
ation activity: descriptive information about the community as it relates to
 
food availability; baseline information about the food habits of the target
audience; and informatio,, about the cost of operating the program or programs 
which are to be evaluated. Most, if not all, of the information will already
 
be available in some form within the education program. How much of it you 
should assemble for the evaluation activity can best be judged if you are
 
aware of the purposes the information can serve.
 

Types and Uses of Comunity Information 

Measurements of food behavior must be interpreted in relation t6conditions- . 

which prevail in the community. 

VWhat foods are available? What a person eats is in large 
part determined by what foods ar, available. Costs of cer
tain foods may make them unavailable to the target popula
tion. Foods which can be grown in the community may be
 
available cniy at certain times oF the year. Droughts and
 
floods can destroy crops. The evaluators must be fully
 
aware of conditions over which the education prograt has no 
control, but which may limit the effects of education.
 

V What resources does the target audience have for food? If
 
the education is to result in changes in food habits, the
 
families must have food resources. Do they have the money
 
to buy needed foods at current prices? Do they have the
 
land, the seed, the livestock to grow food? Do they have
 
the skill to obtain food from forest or waterways? Are
 
there feeding programs or other sources of free food? Your
 
expectations of results from educational activity must take
 
realistic account of the target audience's physical and
 
economic resources to acquire food.
 

V What are the food customs? Malnutrition is some cimes as
 
much a problem of "non-use" or improper use of food as it
 
is of "no food." What are the food taboos? What are the
 
traditions in the ways people handle and prepare foods?
 
Awareness of the way persons in the target audience think
 
and talk about foods is also essential. Within a small
 
urban community of mixed ethnic backgrounds, for example,
 
a single food type may be known by many different names.
 
By what names are foods known in the area where you are 
evaluating? What ingredients ace put into commonly used
 
food mixtures? How do homemakers refer to amounts of food
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when preparing dishes or when serving the family? ".Who are 
the authority figures in matters of feeding the family? 
Awareness of these various food customs .will be needed, in 
planning the data collection, training data collectors, and 
in the interpretation of measures of food behavior. 

Types and Uses of Baseline Infomation
 

Baseline information describes food habits as they are at the beginning 
of the education program. Ideally, the evaluation activity is initiated at
 
the same time the education program is initiated. Where the two activities 
are initiated concurrently, the baseline information established for purposes 
of planning the education program may also be used for the evaluation baseline. 
Where the two activities are not initiated concurrently, or where the baseline 
used for the education plan is too broad or complex, the first measurement 
made in the evaluation activity should be used as the evaluation baseline. 

When and how can the existing baseline be used? The baseline for 
planning the educational program is often in the form of a dietary survey 
or a health survey. Even though it may contain many classes of information 
not directly useful in the evaluation, it can serve the evaluators in 
several ways.
 

/ 	Itcan serve as a useful reference in setting evaluation
 
objectives. The baseline information will identify which
 
of many nutrition problems are the most critical. The
 
education program may be directed to many objectives, but
 
not have sufficient resources to evaluate its effects for.
 
all objectives. The evaluation can be limited to the
 
nutrition problems identified in the baseline information
 
as most critical.
 

EXAMPLE: The survey baseline indicatesmultiple 
nutritionproblems and cites Vitamin A deficiency 
as ona of the most critical problems for the target 
audience of your education program. Your education 
program has a number of cbjectives, including the 
objective of getting persons to eat those foods which 
contribute Vitamin A to the diet. In your evaluation 
of results you may elect to limit measurement to only 
those foods which contribute Vitamin A to the diet. 

Y 	Only when the survey baseline contains recent and easily
 
accessible information about food habits of your particula 
target population can it be used as a baseline measure for
 
the evaluation. 

EXAMPLE A: An education program is designed to,'teach 
mo t hers in low income families in a rural area to feed 
their infants a nutritious weaning formula. The survey 
baseline includes recent data about food habits in rural 
areas, and categorized information about the feeding of 
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children under five and in famili6s of dIfferent income
 
levels. The information is tabulated by; types and
 
amounts of food, and frequency of feedinigs. In this 
instance, the survey baseline is compatible with the
 
methodology and the information needed is readily
 
accessible. It can be used as an evaluation baseline.
 

EXANPLE B: An education program is designed to teach
 
women in a remote tribe in the interiorof a country 
to prepare high protein foods and feed them to their
 
families. The national survey baseline identifies food
 
habits by age group, income levels, and regions of the
 
country, but does not describe food habits for this
 
particular tribe. None of the dietary patterns
 
reported in the survey is clearly representative of
 
the special target audience for this education program.
 
Therefore, the survey should not be used as an evalu
ation baseline. Rather, the evaluator should use the
 
initial measurement made in evaluation as a baseline.
 

For large, multi-unit education programs, the situation will
 
generally be like that in Example A and a survey baseline can
 
be used. For small education programs the situation will
 
generally be like that in Example B.
 

Types and Uses of Cost Information 

Different costs are associated with different approaches to nutrition
 
education. A one-minute radio message broadcast once a day for six months
 
will cost far less than a person-to-person demonstration of food preparation
 
which reaches the same number of people over a six-month period. The impor
tant question for the evaluator is: "Which of the two approaches results
 
in fundamental changes in food habits for the greatest number of people at
 
least cost?" Or, said another way: "Which approach is more cost-effective?"
 

Measurement of the results of nutrition education is the central thrust
 
of the methodology. The number of persons whose food behavior is positively
 
affected is readily derivable. The evaluator who desires also to determine
 
"cost-effectiveness," or to compare the cost-effectiveness of different pro
gram approaches, needs to assemble cost information which can be associated
 
with delivery of the education. The factors which make up cost will differ
 
from program to program. Some general guidelines:
 

It is not necessary to do separate or elaborate cost accounting
 
for evaluation purposes.
 

/ 	 Identify the cost factors which are included in the total cost 
if possible. Generally the total will include cost of salaries, 
facilities, equipment, food, fuel, and transportation.-

Costs are generally high during the early stages of a program
 
but level off later. Purchase of equipment or facilities ate!
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a point in time can grossly distort costs. ,These costs
 
"
 are called capital costs. They can be prorated over
 

the years they are to be used.
 

EXAMPLE: A nutrition education program is started
 
January 1972 to operate for three years. Actual
 
cost during 1972 Is $2,530. It includes both
 
capital cost items and expendable cost items, as
 
follows: 

Capital Costs Expendable Costsi 

Shelter construction $1,000 Food supplies' $ :200 
Tables and chairs 200 Fuel 50 
Stove 50 Materials 20 
Cooking utensils 10 Salaries 1,000 

Total $1,260 Total $1,270 

To present a more realistic annual cost of the program,
 
the capital costs are prorated over the expected three
 
years of program operation, as follows:
 

1972 '1973 1974
 

Prorated capital costs ($1,260 $ 420. $ 420 420 
" 3 years = $420 per year).
 

Fod supplies 200 .200 250
 
Fuel 50 50 60,
 
Materials 20 20 25
 
Salaries 'lO00. 111,010
"1,000 


Total $1690' $1,690 ,76
 

V In multipurpose projects, portion out the cost which is attribu
table to the nutrition education activity. 

EXAMPLE: A rural program has the purposes of community
 
development, education in leadership, and nutrition
 
education. Administrative records show only a single
 
cost record totalling $10,000 for one year. Costs for
 
different program activities are not separately identi
fied. The workers estimate that an average of 20% of
 
their time is devoted to nutrition education. The cost
 
estimate for nutrition education is 20% of the total
 
program cost, or $2,000 (20% x $10,000) for the year.
 

Prepare a narrative description of all volunteer services,
 
donated equipment, food, fuel and other items which are
 
used in the nutrition education but which do not require
 
the expenditure of monetary resources- Make an estimate
 
of the monetary value of these items so that cost informa
tion will also reflect what the program would cost if
 
these items were purchased.
 

12 



Setting Evaluation Objectives 

Evaluation objectives are directly tied'tor the objectives of thee 
nutrition education program. 

v The educational objectives describe 
the conditions one
 

expects to result from the educational activity.
 

The evaluation objectives describe how one expects to
 
learn whether or not the desired conditions have been
 
achieved.
 

Effective planning for evaluation demands that the evaluation oD~ectives be
 
clearly stated. This task is made difficult by the fact that objectives of
 
nutrition education programs are frequently presented in very broad terms,
 
or may relate only to changes in knowledge about nutrition. It is further
 
complicated where program objectives are numerous and of varying levels of
 
importance.
 

It is almost never possible to evaluate all of the legitimate objectives 
of a nutrition education program. Therefore, some systematic way of limiting 
the scope of the evaluation activity is needed. This evaluation methodology 
places an important limitation upon the selection of program objectives to
 
be evaluated: by design, it does not measure administrative efficiency of 
a program; it does not measure the knowledge gained by the participants; it
 
measures food behavior. Even with this limitation, however, the number of
 
possible objectives may quickly exceed the resources available for evalua
tion. One must examine each educational objective in terms of:
 

w The changes in food behavior which are implied by the objective
 

The relative importance of the objective to the nutritional
 
well being of the target group. Cues as to which nutrition
 
problems are most critical can generally be found in the.
 
survey baseline data which was used to plan the nutrition
 

-education program.
 

The prospects that the information can be used to make 
decisions about the nutrition education program.-


V The availability of resources--time, personnel, funds-
to carry out the procedures required to evaluate the 
objective.
 

Limiting the Scope of the Evaluation 

Educational objectives should always be presented in terms of the
 
behaviors which are expected to be exhibited as a result of learning. Thus, 
if a program seeks to teach persons the nutritive value of four basic food 
groups, the objective is expressed as: "The participants must be able to 
relate nutrients to the four basic food groups." Only when objectives are 
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expressed in terms of a behavior can the evaluator determine whether or not 
the objective is being achieved. 

The example used above is an objective related to knowledge about 
nutrition. As has been pointed out earlier, knowledge is, in general, a 
prerequisite to practice and is therefore an important objective. But even " 

more important are those objectives which relate to positive changes in 
food habits. 

In Table 1 we present five objectives as found in descriptions of
 
nutrition education programs in Latin America. All five objectives are
 
written in behavioral terms, but-the behavior required demonstrates only
 
knowledge about nutrition. In the columns to the right we present food
 
behaviors which might be expected if the participants put the knowledge 
they gained to practice. If one examines all of the behaviors described 
in Table 1, one will recognize that only the end behaviors relating to fooa 
consumption directly affect the nutritional well-being of the participating 
families. 

Let us assume that the evaluator has narrowed tie objectives to those 
relating to positive changes in food behavior. There are two additional, 
ways in which the scope of the evaluation activity can be .reduced.I 

1. By limitAig concern to only selected portions of the target popu
lation--a particular age group, sex, or to persons whose health statusplaces 
them in a high-risk group. 

EXAMPLE A: A nutrition program in a highly urban area 
has as its objective to teach homemakers to feed taeir, 
families a balanced diet. Background information 
about the community and target population reveals 
that it is customary for a mother to feed all other 
family members first and to feed herself only when and
 
with what food is left. Thus, by custom, the mother 
is a highly vulnerable member of her family. The 
scope of the evaluation was reduced by using measure
ment of the -hanges in the mother's eating habits as 
a basis for determining the effects of education.
 

EXAMPLE B: A mothercraft center teaches mothers to
 
prepare food, feed and care for all her children.
 
Baseline information about the target population

indicates the family member most vulnerable to
 
morbidity and death due to malnutrition is the
 
infant in the under 5 years of age category. The
 
scope of the evaluation was reduced by using
 
measurement of changes in the feeding of children
 
5 years of age or under.
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Table 1
 

SAMPLES OF INTBIM VBISUS END OBJECTIVES
 

EDUCATIONAL COJECTIVEEC 
AS PRF.SENTED IN 

EDUCATION POGRAM PLAN 

1. "Participants must be able to 

relate nutrients to the four 

basic food groups." 

2. 	"Participants must be able to 
identify illness caused by poor 
diets and describe ways of 
curing the illnesses through 
proper feeding:" 

3. 	"Participants must bo capable 
of elaborating an appropriate 
menu for all the family 
members--considering ai ' 
physiological characteristics, 
health, activities, prices, 
harvest season, et cetera." 

4. 	'Participants must be capable 
of identifying the characteris-
tics of natural and processed 
foods which are in a good 
condition of preservation, and 
the characteristics of those 
which are not." 

5. 	"Participants must be able to 
describe the correct method 
for preparing the soil, planting 
and caring for a vegetable 
garden." 

EPETD 

INTERIM BEHAVIORS 

a. 	Getting foods which provide a 
balanced diet (through pur-
chase, planting - harvesting, 
gathering, etc.) 

b. 	Preparing meals which include 
all food groups. 

a. 	Recognition that a family 
member 'ismalnourished or 
undernourished, 

b. 	Getting foods which will 
provide the needed nutrients 
to correct the problem. 

a. 	Selection of amounts and types 
of foods to nourish the family. 

b. 	Appropriate distribution of the 
food according to the needs of 
each family member. 

a. 	Selection of foods which are in 
a good condition of conserva-
tion. 

b. 	Appropriate storage and 
handling of foods to conserve 
nutritional value. 

a. Prepare the soil correctly, . 

b. 	Get seeds or plants for 
vegetables. 

c. Plant, care for, and harvest 
the vegetables. 

EXPECTED END 
EHAVIORS RELATED 

TO FOOD CONSUMPTION 

The participants will eat a 
balanced diet, and feed their 
families a balanced diet. 

Malnourished or undernourished 
members of participating families 
will eat foods which provide the 
special nourishment needed to 
correct the deficiencies. 

Each member of the participating 
family will eat foods in amounts 
and types according to his or 
her nutritional needs. 

The participants will eat and. 
feed their families only foQds 
which are in good conditionof 
preservation. 

Participantswill eat vegetables. 
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. 
ntral objective of the program:is to bring aout 6consumption of a. balanced 

diet, it is sometimes possible t limit valuation concern _to only selected 
food categories. 

2. By limiting concern to selected types of foos IEven where, the,, 

EXUNPLE: A non-formal education project in a rural com
munity teaches the relationship between nutrition and health,, 
the importance of a balanced diet, gardening as a source 
of food, food storage and preservation, food preparationp 
sanitation. Baseline information demonstrates that the 
target audience has very poor diets. Background infor
mation demonstrates that economic conditions and food 
production capabilities will not permit immediate achieve
ment of adequate and balanced diets for the target audi-. 
ence. The educationists believe they will have achieved 
major progress if they can get persons in the community 
to eat vegetables, since vegetables can be grown in the 
gardens and some can be preserved. The scope of the 
evaluation was limited to measurement of changes in food 
habits as they relate to consumption of green and ,yellow 
vegetables, dried lentils and peas. 

The evaluation may include at least limited diagnostic intent. That is,
 
within a program using only one general approach--such as a mothercraft
 
center--program persons may want to learn through evaluation how long or
 
how much education is necessary to bring about fundamental changes. Thus,
 
an evaluation objective might be simply to determine whether infants whose
 
mothers participate in more than 20 training meetings are more appropriately
 
weaned than infants whose mothers participate in less than 20 training
 
meetings. Or, program persons may want to know if young mothers respond
 
more to the teaching than do mothers in their thirties and forties. In this
 
case, an evaluation objective might be to determine if infants of young
 
mothers are more appropriately weaned than are infants whose mothers are in
 
their thirties or forties.
 

Preliminary Statement of Evaluation Method
 

Careful definition of the program objective you have selected for 
evaluation may be enough to supportlimmediate definition of the..measures, 
.Comparisonsto be made, and evaluation procedures to be followed.: Generally, 
however, it will be telpful to set down.a briefl statement about how the 
evaluation objectives will be achieved. 

EXAMPLE: Figure 2 presents a sample set of objectives for
 
a community project to provide means of increasing the
 
availability of protein-rich foods. As a first phase
 
of the project, egg production was introduced. Note
 
that there are a great number of objectives to be
 
accomplished. The project managers reviewed the objec
tives and decided that evaluation should be concerned
 
with the one related to egg consumption. In order to
 
tie the objective more closely to the intent of the
 
evaluation, the following statement was prepared:
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PLANS MADE FOR DESIGN, DEVELOPMENT, AND 
IMPLEMENTATION OF INSTRUCTIONAL PROGRAM: 

Preliminary program plan developed; instructional 
sequences, instructors, audience, and facilities 
identified; source of laying hens located; provide 
one laying hen for every three family members. 

r- TABOOS I ISR TIONA I . . 

I I INSTRUCTIONAL INSELACTYONAL: I DE L 

ON EGG * CONTENTsFOR IIFOcNTENTO i INCREASE 
CONSUMPTION I INCREASED INC INCREASED. I NUMBEROFINCRFASEG VARIABILITY IUEGG" O 

EGG OIF. LFEGGI I 'LAYINGISOMEWHAT 
CONSUMPTION. I I [PREPARATIONIPRODUCTION HENSL''L P-RAA '-TBROKEN Ii L N , 

iEXPECTED BENEFITS OF CONTEMPLATED INSTRUCTIONAL PROGRAM DEFINED: 
Consumption of at least two eggs per week per individual; excess egg production 

source of additional income. 

-- *r. 
OVERCOME I:l.:.I:i: I INCREASE Ii I INCREASE I 

I., EGG I INCREASE I I.IGG.::::: i VARIATIONE NUMBER OF, 
i CONSUMPTION I I INEGG LAYING

~CONSUMPTON:PR6 I I I * HENL-- I I HENLYNS ITABOOS' - I . .. I PREPARATION ....PRODUCTIN"f - - .. . .... 

COGNIZANCE TAKEN OF NEED COGNIZANCE TAKEN OF LIKELY OPPORTUNITIESI 
FOR IMPROVED ANIMAL FOR IMPROVED ANIMAL PROTEIN CONSUMPTION: 
PROTEIN CONSUMPTION Preliminary selection of laying hen program. 

m-- --- , " ' 
r -, --- ,..---r -' r- -- , 

ILIVESTOCK "FISH I I LAYING g SCHOOL I 
PO M i P PONDO R M IJPROGRAM I . i'I HEN I I!...-aMILK 

1,EXPLORED PROGRAM . . ..I. I PROGRAM .. I PROGRAMI. 
a. * ;IEXPLORED I 1 EXPLORED I IEXPLORED 
L..__..J. L. . . . . . J I.-- -. J 1 ,,_m.J 

Figure 2. Sample Progarm Objectives for an Egg Production Project" 
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"The average number of eggs consumed per person,, 
per week will be compared immediately before 
and six months after participationin the pro
gram. The difference in consumption before and 
after participationwill be compared with 
differences for a selected group of persons 
who did not participatein the program but 
who were measured at the same time as those 
who did." 

In'the example above the evaluation was concerned with a single project 
approach--the egg production project--and whether or not it resulted. in:a 

.
.change in food consumption. Where the purpose of the evaluation is to'1 
determine the comparative effectiveness of different' approaches: to nutrition 
education, the statement of the objective should be equally 'definitive. 

EXAMPLE: A program is initiated to educate community 
people to eat high protein foods such as groundnuts,
 
legumes, milk, meat, and fish. Separate projects are 
started using different approaches. In Community A
 
demonstrations and discussions with individual families 
are carried out in their homes. In Community B the. 
nutrition education is carriedout in the schools, as 
part of the elementary education and with special 
classes for adults in the evening. Community C has 
a population similar to that of Communities A and B, 
and the same types of nutrition problems. But the 
program managers do not want to start a project there 
until they can determine which approach is more 
effective. The objective for the evaluation activity 
was described by the following statement: 

"The differences in consumption of high 
protein foods by persons in the Community 
A project, before and after instruction,
 
will be compared with the differences before 
and after instruction for persons in the 
Community B project. Differences in both 
Communities A and B will be compared with 
differences shown by measurements taken at 
the same times for a control group selected 
in Community C." 

In each of the examples, the statement about how the evaluation objec
tive will be achieved represents the beginning of a study design for conduct 
of the evaluation. The section which follows presents a discussion of study
designs which will help you to decide which type of design is appropriate
 
for achieving your evaluation objectives.
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CHAPTER 3: ,DESIGNING THE EVALUATION ,STUDY
 

The basic design of the evaluation study attends to the organization of 
measures in ways to permit demonstration of achievement or nonachievement 
of the intended effects of the pzogram. Decisions about the basic design 
will determine how much confidence you can place in the findings that your 
education program is or is not resulting in positive changes in food behavior. 

The purpose of the study design is to focus the attention of the evalua 
tion on effects which result from nutrition education, as opposed to effects 
which might result from factors other than the nutrition education. The 
individual who designs and conducts the evaluation faces an especially diffi
 
cult task, for field conditions will almost always impose severe limits on 
the kinds of studies which can be successfully carried to completion. Two 
principles are suggested:
 

Be realistic about your resources and constraints. Lt is 
better to have a simple study whose requirements can be met 
than to have a more sophisticated design whose requirements 
must be compromised in the course of gathering field data. 

:VUse the best talent available to verify the study plans.
 
It is better to know the limitations of a design before
 
heavy investment in field data gathering than not to know
 
themn at all, or to know them only after the investment
 
hasbeen made. 

-Basic-Terms
 

Understanding of study designs requires ;familiarity with the basic -con
cepts involved. Table 2 presents definitions-of te' terms which areicouonly 

' . iiLsed in discussion of study designs., Read them carefully'before ,proceedng', 
to the next discussion.
 

Sample Study Designs-: 

Table 3 presents a graphic summary of four basic study designs. They 
are numbered in order of increasing levels of confidence one can place in 
the study results. Designs 1 and 2 represent case studies or studies in,
 
which no control group is used. Designs 3 and 4 represent experiments and
 
nake use of a control group. An experiment, using a control group, can
 
provide greater confidence in the results of evaluation than a case study..
 
Rotice also that designs 2 and 4 include measurement both before and at some 
point in time after the educational treatment. 
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Table 2 
DEFINITION OF TENS
 

USED IN DISCUSSION OF STUDY DESIGNS
 

TEN 	 DEFINITION 

TREATMENT 	 The process whose effects the 
evaluator wishes to investigate, 

CONTROL 	 A condition where the treatment is. 
known not to be present, or is present 
to some lesser degree. 

EXPERIMENTAL Some set or number of individuals who 
GROUP have received the treatment. 

CONTROL GROUP 	 Some set or number of persons who 
have not received treatment or who 
have received a lesser amount of it 
than has the experimental group. 

SAMPLE. 	 A subset or smaller number of persons 
from a definable population which is 
selected to represent the total group. 

MEASUREMENT 	 The assignment of some standard 
qualitative or quantitative descriptors 
to observations, 

RANDOMIZATION 	 Decision making which is guided 
strictly by chance or in which each 
person in a given population has an 
equa . ohance of being selected for the 
sample. 

GENERALIZABILITY 	 The extent to which one can assume 
that results of a study of one group 
are applicable to other groups which 
were not involved in the study. 

COMMENTS 

The treatment referred to in this 
methodology is nutrition education. 

In evaluating nutrition education, a 
control is a condition where either no 
education or a lesser amount of 
education is given. 

An example would be a group of persons 
who are participating in a nutrition 
education program. 

A control group should always be drawn 
from a similar population type as is the 
experimental group. 

It is rarely feasible to study the total 
population with which the education 
program is concerned. A representative 
sample is studied. 

Pretreatment measures are measures 
made before the nutrition education is 
initiated. Posttreatment measures are 
those made at some point in time after 
the program has begun. 

Random selection of persons to partici
pate in the study is used to assure that 
the sample is representative of the popu
lation being studied. Random assign
ment to experimental and control groups 
is used to assure that measured effects 
result from the treatment 

Randomization is used to obtain 
generalizable results. 
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Table 3
 
GRAPHIC SUMARY OF BASIC STUDY DESIGNS
 

O0 Design Code Number T = Treatment 

M , Measurement A = Assignment to Groups 

--- f Lapsed Time 

PRETEATMENT EXERIMENS 
MEASUREMENT? " CASE STUDIES E-,ERIME"TS 

NoU
 

The methods and formats presented in this Field Guide are built around 
an experiment and make use of a control group'. If resources and constraints 
are such that only a case study is possible, the methods and formats can be.1 
used for that purpose also. The following discussion of the four basic designs 
provides guidance to help you select the best design for your particular 
evaluation study. 

True Experiments versus Quasi-Experment 

Both design 3 and design 4 can be either a true experiment Ior a quasI-, 
experiment. A true experiment requires that individuals be randomly assigned,
to groups--a group or groups which are to receive nutrition education and 
a control group which is not to receive the education. It is possible for 
the design of a field evaluation to meet the requirements of a true experi
ment. For example, a project might be undertaken for the sole purpose of 
testing the effects of new approaches to nutrition education. A true experi
mental design, involving random assignment of individuals to groups, would 
be central to the project. 

A true experiment is almost always more accurate than a similar quasi
experiment in which assignment to groups is on some basis other than strict, 
randomization. Pretreatment measures are usually not required in trueo., 
experiments (as illustrated in design 3) because differences between groups 
in posttreatment measures should be due only to treatment effects and chance 
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In the broad field of nutrition education, true experimentation is rarely 
practical. Participants in nutrition education are,experimntationthe prurposes not chosen for purposes ofr 
experimentation. They enter the programs voluntarily and out of felt need 
for guidance about food and nutrition; or, they are brought together from a 
select population to whom a particular education program--such as a Mother-

They eosen of 

craft Center--provides special services. If quasi-experimentation is the
 
best course available, it is important that every effort be made to define
 
experimental and control groups that are as similar as possible. Pretreatment
 
measures (as shown in design 4) should be taken since without the pretreatment 
measure it will probably be impossible to determine how similar the experimental 
and control groups are prior to the educational program. 

Case Study Design 1: T-,_---M 

In its simplest form, this design represents one measurement of food
 
behavior for persons particpating in the education program and , taken at
 
some point in time after they have been exposed toithe education.
 

EXAMPLE: Managers of a steel mill are concerned about 
the health of their workers who are often absent because 
of illness. They hire a nutritionist to teach workers 
about foods and nutrition. Each worker is required to 
attend a one-hour class, every working day, for a
 
period of six months. At the conclusion of the
 
instruction, a measurement of food behavior of all
 
the workers is made.
 

As can be seen, the design has severe limitations. ,.In the absence of infor
mation about the food behavior of the workers before .they attended the classes
 
there is no way to know whether positive changes in food 'behavior have beeh
 
achieved. Thus, it is difficult, if not impossible, .to knowif any-change

has occurred or to assess the degree to which the observed behavior resulted
 
from nutrition education.
 

Case Study Design 2: m -. ,T ---- P.M 

This design includes measurement both before and after exposure to the ! 

educational treatment. It has some potential for assessing the effects of 
nutrition education in that, by comparing the pretreatment measure with the 
posttreatment measure, one can observe if positive change has occurred. Its 
major limitation is that there is no control to permit assessment of the 
possibility that the observed change was influenced by factors other than 
the educational treatment.
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EXANPL: Let us assume that the nutritionists began 
the education program during the dry season when foods
 
were scarce, and completed it during the harvest season
 
when foods were abundant at very low cose. In the'
 
evaluation a comparison of the pretreatment and
 
posttreatment measures showed great changes in .he
 
food behaviors of the workers. But, the nutritionists
 
could not determine to what extent the improved diets 
were the result of the education and to what extent
 
they were the result of the increased availability
 
of low cost foods.
 

If design 2 is to be used, some added confidence that the observed 
results,;are related to treatment effects can be achieved by extending the 
pretreatment and posttreatment measures as shown below; 

This extension of the design does not directly control for non-treatment 
effects. It does, however, give the evaluator the opportunity to observe 
behavior over longer periods of time, and to sort out those behaviors which 
are associated with normal variability over time from those which might be 
related to the exposure to education. 

-T- 14 (Experimental) 

Experimental Study Design 3: A 

H (Control) 

This design requires use of both a control and an experimental group, 
but does not include pretreatment measures for either group. It can be, 
an excellent design if assignment,of individuals to groups is strictly 
random--that is, if it is a true experiment. 

EXAMPLE: The nutritionists want to determine experi
mentally what effects nutrition education will have
 
before making the investment to teach all workers. A
 
sample of workers is selected randomly from the total
 
population of workers in the mill. They attend the
 
course in nutrition education. At the end of the
 
education course, food behavior measures are taken,
 
for all workers in the mill. Measures for the group
 
who attended the nutrition education course (experi
mental group) are compared with those for all other
 
workers (control group).
 

This example represents a true experiment. The random assignment permits
 
the nutritionists to generalize results to the total population of workers 
in the mill. Those workers given the education are representative of 'lthe 
population of workers. There is no reason to assume their backgrounds or 
their experiences differ, excepting for the educational treatment. If a 

213
 



sig~rLficant improvement in diets for the experimental group is "founfd when 
compared with diets of the control group, the nutritionist and the managers 
of the mill can be confident that hutrition education' for all worker. will 
produce positive rmults. 

If only a quasi-experiment can be achieved,: however, design 3 places
 
strict limitations on the extent of confidence one can place in the results
 
of evaluation.
 

EKANPLE Let us assume that for purposes of the 
nutrition education the nutritionists are permitted
 
access to only one department or section of the
 
mill at a time. The first department to attend the
 
course are the maintenance men who repair mill equip
ment. At the end of the education course, food
 
behavior measures are taken for all workers in the
 
mill. Neasures for the maintenance men who attended
 
the nutrition education course (experimental group)
 
are compared with those for all other workers (control 
group). 

This example represents a quasi-experiment. Since assignment to groups is
 
not random, the nutritionists cawmot assume that workers in the maintenance 
department are representative of the total population of workers. Any 
differences in the food behavior of the two groups at the end of the educa
tion course may be differences which existed at the outset and unrelated to 
the nutrition education. Thus, if conditions for evaluation are such that 
only a quasi-experiment can be achieve, design 4--which includes a pretreat
ment measure to assess comparability of the groups--has definite advantages 
over design 3. 

------ T--_*M (Experimental) 

Experimental Study Deslgn 4: A 

< M DoM (Control) 

.This design requires pretreatment and posttreatment measures for both 
an experimental and a control group. It is especially appropriate for quasi
experiments, but the following guidelines should be followed: 

/ 	Persons used in the experimental group should not have 
exposure to the education before the pretreatment measure. 
Thus, if the evaluation is for an on-going program, a new 
group of participants should be used. 

/ 	The control group should be drawn from a population which 
is similar to that of the persons in the experimental group. 
That is, they should be persons of the same socio-economic, 
educational, age, and cultural backgrounds. 
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s,.Analysis of the pretreatment measures should be made to 
verify that the groups are similar. If the comparison 
of pretreatment measures demonstrates that the experi
mental and control groups are significantly different 
in food behavior, the probable explanation is that they. 
are not from the same general population. In this event, 
the evaluator may take one of two corrective actions: 

" If resources permit, the initial control sample should
 
be rejected and a new, more comparable control sample 
selected. 

" 	If resources do not permit selection and weasurement 
of a replacement control group, the practical solution': 
is to abandon experimental design 4 and conduct the 
evaluation in accordance with Case Study Design 2. 
Choice of this alternative does not mean that the 
analysis of pretreatment measures is a complete loss. 
Rather, the information gained through this analysis 
should be used to help you understand the particula
nature of the population with which you are working. 
(A sample Worksheet Number 4 for case study analyses 
is included in the Appendix.) 

/ 	Extending the design to include additional posttreatment 
measures, as shown below, will permit you to examine 
changes in treatment effects over longer periods of time. 

M- -P T --. ----- - (Experimental) 

K M M------M-----M (Control) 

In multiple posttreatment measures, care must be taken to 
assure that proper account is taken of dropouts so.that 
treatment effects are not confused with the effects of 
less motivated or less capable persons who tend to drop 
out of the program. 

s/	Extending the design to include additional pretreatment 
measures, as shown below, will permit you to observe 
normal variance in food behavior--such as seasonal variance 
and availability of certain foods only during harvest--and 
to take such variance into account in interpretation of 
effects demonstrated by posttreatment measures. 

.M----- -**4.-- T M (Experimental) 

(Control)' 
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/ Expanding the design to include two or more experimental 
groups, as shown below, will pezit you to compare the 
effects of different approaches to nutrition education.
 

S------M-----M (Approach "A") 

(Approach 1) 

M ." m (Control) 

In general, where conditions and resources dictate a quasi-experiment 
design 4 is preferred. In Chapter 5, which presents a model to demonstrate 
the quantification and analysis of field data, design 4 is applied in both 
the evaluation of a single program and comparison of results from two differ
ent program approaches. 
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CHAPTER 4: PREPARATION FOR COLLECTION OFTHE FIELD .DATA !
 

The study design is the basic framework within which you will conduct 
the evaluation. You are now ready to consider several questions about the 
field data needed to build on that framework. How many persons and who will 
be interviewed? When and where will the interviews take place? What infor
mation will you ask for and how will you record the responses? Who will do 
the interviewing and how can you be sure that it will be done well? Only 
after you have considered each of these questions and found satisfactory 
answers are you prepared to undertake the collection of field data. 

Sampling: Who and How Many
 
Persons Are to be Interviewed?
 

Sample Size
 

For very small programs it may be possible to use all participants for 
the study, and sampling is not an .issue. But if there are a great number 
of participants, sampling, or using only a portion of the participants, 
will greatly reduce the cost of evaluation. If the portion selected is too 
small, the measurement is likely to be a very inaccurate picture of the total 
group. Increasing the size of the portion will increase accuracy; but beyond 
a certain size, the rate of improvement begins to diminish. Thus, too large 
a sample will result in greater increase in cost than is merited by the small 
amount of improvement in accuracy. Any sample will differ in some way from 
the larger population. The practical question which the evaluator must ask 
is: What is the smallest sample I can use and still obtain meaningful 
measures? 

As a general rule, any group which is to be compared with any other group, 
or to be compared with itself--such as for pretreatment and posttreatment 
measures--should contain at least 20 individuals. From a practical point of 
view, a sample that small may be too small. Let us examine some of the factors 
which could present problems. 

If your evaluation objectives indicate interest in food behaviors of
 
individuals with widely differing personal characteristics--such as age
 
or income level--the sample must be large enough to look at each subgroup
 
which represents the different areas of interest.
 

EXANPLE: A nutrition program in a rural area is con
ducted by teaching families in the homes. There are
 
300 families in the program. The evaluator wants
 
to determine the effect of the education on food
 
habits of different family members: children under
 
5; children ages 6 to 10; youth ages 11 to 20;
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adults ages 21 to 40; and adults over 40. In
 
effect the evaluator has defined five subgroups of
 

A minimum of 100 individuals was set
 participants. 

for the sample size, with the condition that there z
 
would be 20 persons in each subgroup defined by
 
the age grouping.
 

If the study design includes multiple measurements, a decrease in the
 
size of groups can be expected to occur from one measurement to another.
 
Individuals may drop out of the education program; some persons will move
 
away from the community, or be inaccessible for other reasons. Therefore,
 
the initial sample size should be increased in size to compensate for expected
 
losses. If the population is reasonably stable, an increase of 5 percent
 
should be adequate. If it is highly unstable, an increase of 10 to 15 percent
 
should 'be used.
 

Randomizing the Sample
 

Remember that the results of evaluation based on a sample can be 
generalized to the total group of participants only if the sample has been 
randomly chosen. That is, every participant must have an equal chance of , 
being selected for the sample. Providing equal chance for all participants
 
can be done in any of a number of ways.
 

If the evaluator has access to a published list of random numbers, ,ithe
 
procedure is straightforward.
 

EXAMPLE: Let us assume that in the rural program
 
described above, the evaluator wanted to use only
 
the food behavior of 20 homemakers as an indication
 
of program effects. The 300 families were assigned
 
numbers, from I to 300. The evaluator then used a
 
table of random numbers, selecting the first twenty
 
numbers between 1 and 300 which appeared in the
 
list. The families which were assigned those 20
 
numbers were used as the study sample.
 

The results of the evaluation can be generalized to the 300 homemakers, but
 
cannot be generalized to other family members since they were not represented
 
in the sample.
 

A table of random numbers is presented in Table A in the Appendix. For
 
the example above, a set of three-digit numbers was selected (since the num
bers assigned to the families can have as many as three digits). Using the
 
instructions provided for the table of random numbers in Appendix A, the
 
selection process started at the 2nd, 3rd, and 4th digits of the 19th number
 
in column 4 on the first page of the table. The number is "147" and indi
cates that the first family to be included in the sample is the family which
 
was assigned number 147. Additional members of the sample were selected by
 
searching downward in columns 4, 5, and G of the table and selecting in turn.
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each number which is between 000 and 301 (that is, from"001 to and including
 
300)1. The twenty families included in the random sample were those families
 
which had been assigned the following numbers:
 

147 059 018 286 244 194 
 293
 

204 071 155 057 -a44- 014 053 

038 299 054 063 251 203 102
 

Once.a number has been selected, it cannot be reselected. Notice in the above 
set Of numbers, that when 244 was chosen for the second time, it had to be 
replaced. By this procedure, every family particpating in the educational 
program had an equal chance of being chosen for the study sample. 

If the evaluator does not wish to use the table of random numbers,
 
randomization can be achieved in a number of other ways. A very simple
 
technique is to list the names of participants and number them as was done
 
in the example above. Since there are 300 participants and a sample of 20
 
is sought, select one number between 1 and 15 and then count down the list
 
and select every 15th name thereafter. However, to avoid any bias because
 
of the way the names of participants are listed, the numbers can be written
 
on slips of paper, placed in a box, and mixed thoroughly. Twenty slips are
 
drawn from the bbx. They represent a randomized sample.
 

A Control Sample
 

Random selection of a control group presents a somewhat different
 
problem. It is not generally practical to obtain the names of all possible
 
members of the population of persons not receiving the nutrition education.
 
One looks first for a subpopulation with backgrounds similar to those of
 
the target audience for the education program. This is not as difficult as
 
one might think. Persons of similar backgrounds tend naturally to cluster
 
together. Persons living in a given block with similar housing will usually
 
be from the same general income group. Persons who work at similar jobs
 
will generally have similar educational backgrounds. Select an area which
 
has a reasonably concentrated population of persons with backgrounds similar
 
to your program participants. Let us assume you have selected an area with
 
about 300 households and you want a sample of 50. Use every sixth house
 
for the sample. A more refined control sample can be achieved by assiyling
 
numbers to all the houses in the selected community, and using the table
 
of random numbers or the box of numbered slips of paper as described above.
 

Assigning Code Numbers 

Much confusion can be avoided if you assign a unique code number to
 
each member of the sample. Names sometimes are the same or very similar for
 
two persons. They may also be very long. Therefore, assigning a unique but.
 
simple code will reduce both the potential for confusion and the amount of,-j
 
writing involved in handling the field data.
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Exper~mntal 	 Exprmtal 

Group B 	 Control Group
Group A 


A-O01 J. Fozalo B-O01 L. HMreto C-O01 D. Dalbezm 
A-002 N. Fraga B-002 R. Rolonite C-002 J. Lobok 
A-003 N. Nareto B-003 D. Brain C-003 D. Doneiro 
A-004 J. Libok B-004 P. Pinheiro C-004 D. da Silva 

et cetera B-005 	I. da Silva et cetera
 
et cetera
 

(Note that in the example all numbers assigned to experimental or 
control groups are coded with a prefix to aid in sorting the field 
data.)
 

Schedule for Measurement
 

Ideally, evaluation should be &, integral part of an education program, 
and measurement a continuous process. But whether evaluation is a bu~t-in 
part of the program or a special project, a decision must be made about when 
to measure effects. The decision is a critical one, since measures taken at 
different times in relation to the treatment can have different meanings.
 

Let us assume you have 	a pretreatment measure or some other appropriate
 
baseline data. How does the timing of subsequent measurement affect the 
interpretation of resultS when compared with the baseline? 

/ 	Comparison of a posttreatment measure taken early during the 
educational treatment may lead you to think that the education 
is less effective than it truly is. Insufficient time and 
treatment may have been given for measurable change to occur. 

/ 	 Comparison of a posttreatment measure taken immediately after 
completion of the educational experience may lead you to 
think that the education is more effective than it truly 
is. The measure may be influenced by temporary effects of 
a very recent educational experience, but as time passes 
many of the participants may forget and revert to their 
old and more deeply rooted food habits. 

Comparison of a posttreatnent measure taken approximately 
six months after completion of the educational experience 
will provide a reasonably good picture of the effects of 
education in changing food habits. A measure taken a year 
or more after the education will gi,e you even greater con
fidence that the effect has been a fundamental, or lasting 
change. (As discussed in Chapter 3, multiple measures also 
have the advantage of permitting you to separate normal 
variance in food behavior--such as seasonal factors--from 
changes resulting from nutrition education.) 
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There are, of course, some practical considerations. Resources for evaluation
may be so limited that multiple measures cannot be afforded. It is easier to 
take the measure during the educational treatment or immediately following it. 
As time passes it may become more and more difficult to find the individuals 
for measurement purposes. 

If resources permit, take at least a second posttreatment mepsure on a 
subsample of the groups. Compare it with the pretreatment measure; sort out 
seasonal variations in food behavior. If resources are so limited that a 
second posttreatment on even a subsampie is not possible, make use of your 
background information about food availability in the community. In the 
interpretation of evaluation results be sure to take account of known sea
sonal variations and other factors which affect food behavior. 

Classes of Data and Measures 

It is helpful to think of the field data in terms of classes of infor
mation. The first and most important class contains the information which 
is most dizctly related to the evaluation objective, or the basic data set. 
It describes each individual in the sample of persons used for the study 
and, on the basis of a 24-hour food recall, provides a picture of each per
son's food consumption behavior. 'It is the sum of this class of information 
that permits comparison of food behavior over time, and, between groups who 
participate in the education and groups who do not. 

The second class of data provides a brief description of the family 
to which the individual in the study sample belongs. Within the family 
setting or household, the amounts and types of food which one person eats 
are greatly influenced by the presence of other family members. Or, one 
individual's food consumption may be directly controlled by other family, 
members, as is the case for diets of young children and infants. Therefore, 
at least a minimal family profile is generally needed to aid in interpreta
tion of the basic data set. 

A third potentially useful class of data concerns the resources which 
are available to the family for food. One of the greatest challenges to 
nutrition education is to achieve an adequate diet for persons who have only 
limited resources for food. Thus, examination of evaluation results against 
data about resources not only aids in the interpretation of the results--it 
can also provide valuable insights into the directions which future education 
activity should take. 
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The Basic Data Set: The Individual
 

raze.a inzormation for almost any evaluation of nutrition educati n 
requires at least the following data about each individual in the sample: 

/ Identification data. This information includes the identi
fication of which group the individual belongs to, the indi
vidual's name, and the location or address at which the 
individual may be found for subsequent data collection visitb. 

/Individual characteristics. These data permit the evaluator, 
to estimate the dietary needs for the individual--as a basis 
for judging whether the reported diet is appropriate or inappro 
priate. They include at least age, sex, physiological charac
teristics, and identifiable conditions of health. 

/Participation data. This information is taken only for
 
persons who are participating in the nutrition education
 
program or programs being evaluated. It identifies the
 
extent of educational treatment received by the respondent
 

The 24-hour food recall. These data include the descrip,
tion of the food consumed during the preceding day, stated 
either in terms of the number of times each food was eaten 
or in terms of the amounts of food. 

The reporting conditions. This information helps the 
evaluator to judge whether or not the reported diet is
a representative picture of the food habits of the 
individual.
 

Figure 3 presents a suggested format for collection of the basic data 
set when the population of concern is composed of children or adults. The
 
identification information is presented at the top to facilitate sorting
 
of the data into groups in preparation for analysis at a later time. Note
 
that a line has been provided at the bottom of the format for entry of the 
name of the data collector and the date on which data were collected. If 
the nutrition education is concerned with the feeding of infants or children 
under five years of age, some revision of the format for food recall is 
required. A suggested format is presented in Figure 4. 

Validity of the Food Recall Technique
 

For purposes of evaluating nutrition education, experts judge the 24
hour food recall to be the best compromise between amount of information 
and efficiency in data collection. There is, of course, potential for 
inaccuracy in the food recall. Some persons may have difficulty remembering 
what they ate the day before the interview. Some persons, particularly 
persons recently exposed to nutrition education, may be more mindful of 
what they should eat than of what they actually ate. The interviewer may 
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INDIVIDUAL. DATA
 

A. IDENTIFICATION: 

1.Group 

2. Nons Number 

3. Addreo/Location __"___ ___ __......__ ___ ___ ___ __ _,____ __ _,.___ _.___ ___ _. _ __ 

8. INDIVIDUAL CIIARACTRUTIC& 
4. Age 5.SOX 
6. Observable health status__ __ _ __ __ _ _ _ __ _ __ _ 

7. Is respondent pregnant? 8. Is respondent lactating? 

C. PARTICIPATION DATA: 

9. Has this person or a family member participated in the Nutrition Education Progam?Yes..... io 

10. Uio is the participant? 	 Position in family 

11. How many meetings has the participant attended to date? 

D. FOODS CONSUMED TEIRDAY: 

12. FOOD 	 13.HOW PMWAMED 14. NME OF 
____TIMES EATEN 

(Space 

for 
,__- _,__ __. _ __ __ •fScorIng 

the 
Adequacy 

this 
.. . ... ... ... .. " " : ; i': i 'D iet for 

....... __ 
 ___ 	 ___ _.. __ ___...___ __ -__ this 
indIvidual 
when the 

_____'_ - Data are____ ___ _ _ ._....__ 

Reviewed) 

. RRNTING CONDITIONS: 

15. 	Is the person who is the source of Information for this report the person whiose diet is being reported?. 
Yes No________ 

16. 	 If no. what is the relationship to the person whose diet is reported? 

r17. 	Are there any reasons to think the dhet reported is not typical? Yes No ____"_________ __ 

If yes, give reamon. 

Name of Intervieawr Date of Interview 

Fige 3. Smple Foat for Collecting Basic Data for an Adult 
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____ ___ ___ ____ ___ __ ____ ___ ___ ____ ___ 

Infan or Child Onetai, V eers of/jlU 	 Ag 

A. IDENTIFICATION: 
1.Group 

2. Name of Infant or Child______________________________ _ Number_ __• 

3. Address/Location 

I. 	 INFANrs CHARACTEIStioCS . 
4. Age (months) . Sex 0 6. Wsilt
 

Male Fmle

7. Observable or reported heal thstas_____________________________________________________ 

C.PARTICIPATION DATA: 
8. Has this person or a family membe particip@ted in the Nutrition Education 1rogram?-, Yes . No______ 

9. Who is the participant? 	 Position in family 

10. How many meetings has the participant attended to date? 

D. FOODS CONSUMED VESTUDAT: 	 Numberbrat offeedings 
11. 	 The infant or child was breast fed? Fully._._Partaliy. Not at all yesterday
 

Number of bottle

12. 	 Is the infant or child bottle fed? Fully--.Ptilly. . Not at all-feedings yesterday
 

Bottle formula used _
 

13. 	 Did the infant or child consume any foods other than that from breast or bottle? Yes - No
 
If yes, list below:
 

16. 	NUMER OF14. FOOD 	 15. HOW PREPARED TIMETIMS EATENATEN (pc .,! 

(Space 

Scoring 
the 

___________________________________ Adequacy 

of: 

___ ___ 	 ___ ___ ___When the 

Data are 
Revlewed) 

L 	RUO TING CONDITION: 

17. 	Who is the source of information for this report? 

18. 	What is the relationship to the infant or child whoee diet is described?___________________ 

19. Are there any reasons to think the diet reported is not typical? Yes____________ No_______
 

If yes give reason. __
 

Name of IntervimDerDate of Interview________________ 

Floge 4. 	 Sa* Fo t for Collecting Baic Data for an Infant 
or Child One-to-Five Years of Age 
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make the visit at a time when the dietary intake was not ,,typical--for :example, 
the visit may occur on a day following a feast, or at a time when. the ihdi
vidual was ill and unable to eat a normal diet. 

If you take the precautions to insure you have as complete and ;valid a 
food recall as possible, the 24-hour food recall technique -will serve your; 
evaluation well. Some guidelines are given below. 

V Sanction for the data collection activity. Community. leaders 
frequently influence the receptivity of a visitor, particu
laxly in closely-knit community groups. It is advisable to 
let the community laaders know in advance about the purpose 
of your intended interviewing activity. 

V Confidence of the respondent. Take time at the beginning 
of an interview to explain the purpose of the visit. Youl 
are trying to learn about food habits. Yo: need the infor
mation to improve an education or health service in the-. 
district. You need this person's or this family's help. 
If OU explain it in this way, persons will sincerely try 
to give you the infonation you seek. 

Question about foods eaten. Ask your questions in terms
 
of what was eaten. A typical way of asking for a food
 
recall is:
 

"Can you tell me, please, all of the foods you ate
 
or drank yesterday? Begin with the morning when
 
you got up ...... What did you have during the
 
day? ..... In the evening? ..... Did you eat or
 
drink anything between those times? ..... Was
 
there anything else? .....
 

Do not make suggestions about foods which might have been eaten.. 
Do not hurry the respondent.,-

V Verification of the response. When the individual has com-.
 
pleted the report of foods eaten, read the report to the
 
individual and ask again if that is all. This approach gives 
the respondent time to think and an opportunity to correct 
any errors. If the report is about an infant or a child, 
and if more than one person is present during the inter
view, verify the response with each person to the extent 
possible. 

V Representativeness of the recall. The suggested formats
 
for collection of the basic data set include an item on
 
"Reporting Conditions." This item is to help you identify. 
instances in which the diet reported is not representative 
for that individual. When you have completed taking the 
recall, ask the respondent if yesterday was a fairly 
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typical day. If the answer is."no," ask why. :Record:
 
the answer given. Judgment asto whetherthe diet i
representative or not will be made later, during review
 
of the total set of data.
 

The Problem of Inaredients of Food Mixtures
 

Many of the foods reported will be simple foods such as bread, banana
 
lettuce, or milk. Quite frequently, however, the diet report will'include
 
one or more mixed dishes such as soup, stew, or salad. Since the ingredi
ents of even the most common dishes will vary from family to family, it is
 
necessary to obtain information about how the dish was prepared. At'least 
the major ingredients of the dish should be reported under "how prepared" 
(question 13). 

Similarly, in the suggested format for collecting data about infants,
 
a question is included (question 12) about the content of formulas used for
 
bottle feeding. If a weaning food is reported, ingredients should be report.d

under the heading of "how prepared" (question 15).
 

Amounts of Food 

In many programs, frequency or the number of times a day that a person 
consumes a given food is a sufficient-'measure for determining the effects.' 
of nutrition education on diets. In some programs, however, the evaluator' 
will want to measure in terms of -amount 'of food.' Conditions under which 
amount is very important are: where the behavior of interest concerns only 
one particular food; and, where 'the type and amount of food are extremely 
scarce. 

EXAMPLE A: A new thiamine-enriched rice is intro
duced in a community where the disease beri-beri
 
is common. Rice is the staple food. Education
 
is directed to encouraging people to use the new
 
type of rice. The evaluators measure in terms
 
of amounts of thiamine-enriched versus non-enriched
 
rice in the diets.
 

EXAKPLE B: In an isolated rural conwunity, poor

soil and prolonged drought resulted in near
starvation conditions for the people. '
 The edu- :
 
cation program is concerned with sufficient
 
amounts of food to sustain life. 



the very poor, peopletarget audience isEXANPLE C: The 
who have migrated from rural areas to a highly urban
 

'
 area. They can no longer grow food or gather it/from .
 
forest and waterways. They have very little,money to.
 
purchase food. The education program is, concerned with
 
sufficient amounts of food to sustain life.
 

If for the reasons cited above, or for any other reason, persons wish
 
.to measure food consumption in amounts, they must be prepared to accept the
 
difficulties involved in obtaining such measures. Central to these diffi
culties is the wide variance in the ways in which people think about amounts
 
of food. A person responding to questions about food consumption will respond
 
in terms of his or her own way of thinking about the amount of that particular
 
food--one banana, one serving of manioc, one gourd of soup. *The evaluator
 
is left with the task of deciding whether it was a very large or very small
 
banana, a large or a small serving, a big gourd or a little one.
 

The concept of amounts of feeding for infants is likely to be so variable,
 
and the mother's response so inaccurate, that it is usually better to indicate
 
feeding by frequency measures. For other population groups, the simplest
 
solution to the problem is to establish some rules for estimating what amounts
 
of food the different respondents have in mind. To estimate quantities of
 
food one must be very familiar with the customs of the population being
 
studied. How do they measure food? In cups? Plates? By the ladleful?
 
In gourds? What amounts do they consider a serving for different family
 
members? Two steps are suggested to provide the familiarity with customs
 
at the level needed to understand the food amounts reported.
 

Y Visit a small number of the homes of your participants.
 
Observe what food is served to different members of,
 
the family. Talk with individuals about the amounts and
 
make a note of the ways in which they refer to different
 
amounts.

.
Collect samples of the containers used in the households. 
Fill each container with each of the different types of 
food for which it is customarily,used. Measure or weigh 
the food required to fill it. Prepare a reference table 
for use in interpreting amounts when' you review and 
quantify the data. 

Figure 5 presents an example of a part of a set of rules prepared by a group
 
'of nutritionists in Latin America for judging the amounts of food which were 
reported in their community. But, almost every community will differ, and 
you will need to prepare information similar to that shown in Figure 5
but based on the practices of our target audience.. 
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Baans kidney - large conch (bowl) 200 g 
small conch (bowl) 100 
larg leChickpeas50 g 

Te l boEstimated 

in Amount
 

L Sweet potato average h 2i g 

coWhsi te potato paverage 0 g 

EstimatedAmunt 

aManioc farina 11raverage cupfulth O 
msoup spoonful 

":,, 
of20 g 

French bread - 1slice- " 60 g, 

Ric.(cooked) - average bowl 100. 
large spoonful -'40 g, " 

-;.! :6," iept at llee Taleofor Estiimetinu Amunts t of ai .. 

The problem of estimating amounts of food 'is compounded by the diffi~culty' 
.in determining the amounts of different ingredients in mixed foods."One'w il , 

generally have to accept very gross estimates in these instances, since the.,
 

cost in time to quantify more precisely can quickly exceed the value of more 
refined estimates.
 

If the decision is made to measure in terms of amounts of food, the heading 
on the suggested data form indicating. "number of times eaten" should be changed 
to read "amount of food." In addition, the data collector must remember to ask 
about the amount for every food item reported by the respondent--a cup of 
milk, or a kitchen spoonful of butter. Faiiure to enter the amount, once the 

decision has been made to measure by amounts, will result in loss of data. 
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The Family Profile 

Whether you need a family profile, and how much informationyou should '-" 
collect, depends upon your particular evaluation objectives. Figure,6 shows" 

a sample format for collecting information which will be useful in most" 
evaluations. 

Identification Data
 

This information permits you to tie the family to the individual. in' 
the sample. It includes the designation of the study group to which the 
individual belongs, and the name and code number of the individual,. It '
 
also includes the name of the head of the household, and the address or:l 

location where the family lives. 

Characteristics of Household Members
 

The purpose of this information is to help you learn something about 
the food needs of the household and how those needs might relate to the 
fcxd behavior of the individual family member in your study sample. Notice 
that each member of the household is identified in terms of the relationship 
to the head of the household--a wife, a child, a grandmother, an aunt, or a 
friend. Names, which are difficult to record and less meaningful in terms 
of food behavior in a household, are avoided. The remaining items of infor
mation--sex, age, education, whether the individual is pregnant or lactating,
 
type of employment--all combine to provide at least a gross insight into the
 
food needs of the household. Or, viewed in a different way, the information
 
provides an insight into what other needs are competing with the food needs 
of the individual in your sample. 

Resources Available for Food
 

We have said earlier that an educ&tional objective is a statement of
 
the conditions one expects as a result of the educational activity. One
 
bases expectations on knowledge about the field of nutrition--about what 
foods support good health, growth, and development--considered against 
knowledge about food habits and health status of the target population. 
There is always the potential for expectations to be too high in view of 
the food resources available to the target population. That is, the results
 
of evaluation may demonstrate limited change in food habits, not because the
 
education was ineffective but because sufficient food was not available for
 
the family to reach expected levels of change. Therefore, it is useful to
 
take a measurement of the food resources available to the families in your
 
sample. 

Resources include money to purchase food, and food itself. Figure 7
presents a sample format which can be used to collect information about food
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FAMILY PUOFILE
 

. IDTIrlCATION: 

*code 
2. Moms of Person -I os food behavior Is raparge Number_____ 
3. NmIsf head o household .. 

4. Addroug/Loostlin 

L CHARACTIPIC3 OF HOUNHOLD HiLNN 
6.. 7. 8. Edaalon Level9 10. it11. 

If 
,leionshlp sax Age Maim eIndividual 

tof ed
of te 

HIusilid 
--

Cor. ncom 

Higher
lu-

wCm. Incami lton 

If 
Prognen 

If
Lact ing 

Emploe~d
Indte 
IM of 

M F plt plu, plate plate Work 

TOTAU. 

Name of Inteviewer Date of Interview 

Updated 

Updated 

Figure S. Suple Format for Fmily Profile 

40 



FAMILY RESOURCS DATA
 

A. IDINTIFICATION: 

1. Group 2. Family Name 

3. Name of person vwoe food behavior is reported Numr 

4. Rural.Farm k'l Nonfarm Urbai_______-_________ 

5. Amount of money expanded monthly for residence_ __ ___ __ ___ __ 

C. INCMi., 

6. Eaimietd monthlyIncomn to household. In money from ail sources:_" 

D. FOODS AVAILAKE IN HOUUl OW ON DAY OF REKNT: 

7. 1OUNZ 8. FOOD TYPi 9. ElTIMATED AMOUNT 

Grown on the 
land 

(Space. 
Gathre from for 
field, forest or Noting 

Water"s Adequacyv 

Avallable 
Purchased Food 

for 

Hodsehold, 
for use 

Data 
Other Review 

Only) 

F.. IW111OIITING CONDITIONSI: 10. Are there any rasons to think the types and amounts of food are not typical for 

this household? Yes - No - . If yes, give reasons. 

Nai of Interviewer Date of Interview 

Figure 7. Smple Fomat for Family Reources Information 
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resources. It provides a gross estimate of the a unt of money available to 
the household for the preceding month, and thelamountexpended for housing'.:
 
More detailed information about income and expenditures is difficult .to
 
obtain and generally not necessary.
 

One particularly useful piece of informazion aoour one avaiLaD1±1.y or 
food is an identification of what food is available to the household on the
 
day food behavior is measured. Some added insight can be gained by classi
fying the foods by sources. Note also that a question has been included to
 
assess whether or not the food supply is typical (question 10).
 

Pretest of Data Collection Formats.
 

Whether you choose to use only the basic data set or to include one or 
both of the supplementary classes of data (family data and food resources), 
pretest of your data collection formats is critical. The formats serve 
several important purposes. They provide cues to the interviewers about 
the information they are seeking and the order in which it should be sought.

They provide a place to record the information. They organize the infor-*...
 
mation in ways which simplify the data review and analysis tasks. Pretest
 
is simply a way of assuring that the formats serve each of these purposes
 
well.
 

After you have decided which measures you want to make, draft an inter
view format. Select six to ten households which are similar to'those in your 
study sample, but not a part of the sample. Explain to the homemaker that 
you want her to help you refine your method of interviewing. Ask for the1
 
information just as though you were conducting an-interview for the study
 
sample.
 

Review the completed interviews with other mem.ers or rne eva-uarion 
team. Did you get the information you needed? Are there better ways ques
tions might be asked? Was sufficient space provided for recording the; 
information? How long did each interview take? Answers to these and:similar 
questions can be used to improve the formats. They can also: be used in!! 
planning the training for field interviewers.
 

Selection of Field Interviewers
 

Even with the most perfect data formats, the quality of/your. data can 
be greatly affected by the persons who do the field interviews., The time ,." 
to take action to ensure quality field data is during the selection:!and1
 

-
training of the persons who will collect the field data. •
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Characteristics of Good Interviewers 

Interviewing is an art form, and the ability to conduct .asuccessful
 
interview is a gift. Professionals in the business of interviewing suggest
 
some guidelines, however, which will help you identify persons who can best
 
perform the interviews required for evaluation of nutrition education. 

/Individuals who have prior experience in working with the
 
target audience or who have similar backgrounds make better 
field workers than those who do not. Persons with con
siderably higher education or far greater language facility,
 
than the person being interviewed may confuse the respondent,
 
or, the respondent may falsify information in an attempt 
to impress the interviewer.
 

/ 	Selecting persons who are already familiar with the com
munity in which the data are to be collected can save
 
much time and resources for the field work.
 

/ 	Personality of the interviewer is very important. Choose• 
persons who are interested in and enjoy people, individuals 
who can communicate easily with and are acceptable to the 
target group. 

1When you talk with applicants Tor the interviewing job, 
tell them about the rewarding aspects of data collection,
 
but also tell them about the difficult situations they
 
may encounter. It is better to lose an applicant than to 
lose an interviewer after the investment in training is 
made and the field work is underway. 

/'If your study design includes multiple measurements, look
 
for persons who might be called upon to pick up this work'
 

.at a later time.
 

Be sure that the interviewers can write legibly.;. 

If you are hiring several interviewers, look. for one who might supervise .the 
.,field work as well as collect data, and who cando.:a, final:che6k in ethe.field 
to make sure all data are complete and legible. 

The Number of Interviewers 

How many interviewers you need depends upon the sample size, the amount 
of data sought, the dispersion of the sample population, and the transportation 
available to interviewers. Experience in collecting all three classes of
 
data described in this chapter--the basic data set about the individual, the 
family profile, and the resources information--demonstrates that, on the
 
average, an interview requires 30 minutes. In an urban area, using public 
transportation, an interviewer completed an average of 10 interviews a day;

in a rural area, using a motor vehicle for transportation, an interviewer 
completed an average of 6 intrviews a day. 

43 



The averages cited above provide a starting point for estimating how
 

many field interviewers you will need. They suggest, for example, that 300
 

interviews might be completed in 10 days with only three interviewers. They.
 
also suggest that if the households are far apart, or if travel must be on
 
foot, more interviewers, or more time, or both will be needed. In addition,
 
there is always the potential for one or more interviewers to drop out after'
 
they have been hired. It is better to hire and train one or two alternates ' 

with the understanding that they will be called upon for field work if 'needed, 
than it is to be caught short-handed in the middle of the field work:. 

Traninq of Field Interviewers-


The importance of a good training, program'cannot be overemphasized. The
 
wayin which training is conducted can heighten the,levels of interest and
 
theconfidence of the field team. Thus,;good training serves bot.hto ensure",,
 
quality of data and to increase the probability that interviewers.willlstay
 
on the job throughout the study.
 

Table 4 presents a suggested training'program which covers essential 
,subject areas for most training situations. Note that .subject. areas progress 
from general orientation to specific,tasks.
 

Orientation
 

* . This session provides an opportunity, for the interviewers to get! tOd
 
know One another, and to learn about the nature of the field study. Iis
 
in this part of: the training that the nstructor ha portunity
 
for structuring attitudes about the work--it's importance and therefore the
 
imDortance of the interviewers.
 

Overview
 

'This session includes discussions, examples, and demonstrations of how
 
one begins an interview, the broad classes of information to be gathered,
 
and how to end the interview. Charts can be used to discuss the importance
 
and purpose of each class of information, such as identification information,
 
individual characteristics, participation data, and reporting conditions.-


Techniques
 

.Training in techniques for getting specific information to complete
 
each item in the data format should be done with the data format itself.
 
Written instructions for conducting the interview should be prepared for
 
training purposes. An example of written instructions for completing the
 
basic data set for an individual is presented in the Appendix. If weight
 
measures are to be taken for infants, demonstration and practice in measure
ment techniques should be provided. The importance of rechecking the form
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Table 4 
SUGGESTE) TRAINING FOR INTERVIEWERS 

SUBJECT CONTENT 

ORIENTATION "Purpose of the field study 
* Role of the interviewer 
•Confidentiality of information 
- Characteristics of target audience 
- Locations of sample groups 
•Purpose and sequence of training 

OVERVIEW OF 
THE INTERVIEW 
PROCESS 

• Introducing oneself 
- Explaining purpose of the visit 
•Getting audience with person most qualified to respond" 
- Gaining confidence of respondent 
- Classes of data needed 
* Completing interview and thanking respondent 

TECHNIQUES 
OF GETTING 
SPECIFIC 
INFORMATION 

•The interview format 
•Data within each class 
•Ways of asking questions for each information item' 
•Avoidance of suggesting responses 
- Follow up to insure understanding 
* How to interview unresponsive or over-talkative persons 
- Methods of recording information 
* Rechecking to insure completeness and legibility-*, 

TAKING THE 
FOOD RECALL 

* Importance of the dietary information 
•Setting the time frame for recall 
* Foods in the community 
"Variations in naies of foods 
* Food mixtures 
* How to identify suspected false reports 
* Verification 

Special problem areas and how to solve them 

CONDUCTING 
A COMPLETE 
INTERVIEW 

Getting through the full inteiview process 
•Ways of conducting interviews in a variety of: 

anticipated field conditions 

ADMINISTRATIVE 
REQUIREMENTS 

"Assignment of interviewing tasks 
* Schedules 
* Daily record keeping 
* Pay vouchers 

APPROACH 

Discussion.
 

Demoinstration and 
icussion; . 

examles 

Use of the interview 
format, and written 
instructions; 
demonstration; 
discussion and 
role playing 

Illustration, 
demonstration; 
role'playing and 
discussion 

Role-playing in Which 
trainees practice 
with one another; 
discussion 

Discussion and.. 
demonstration 
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to ensure that all information is legibly entfr the interviewer 
leaves the respondent should be emphasized. 

Food Recall 

The task of taking a 24-hour food recall is critidal and should receive 
special emphasis in training. Simple training aidslwill help in teaching 
about foods in the conmunity, food mixtures, and variations in the ways 
persons will describe foods. If amounts of food are required, the inter
viewers must be trained in whatever rules for estimating amounts have been 
defined in the evaluation plan. Practice in taking,!a food recall should 
proceed from situations which are simple to those which are difficult.
 

The Complete Interview 

All trainees should be given extensive opportunity to practice conducting 
a complete interview. One of the best techniques for practie is role playing. 
Each. trainee in turn takes the part of a homemaker, or other-type of respond
ent, while another trainee conducts the interview, The dram.atization permits 
exposure to a variety of anticipated field conditions. Discussion followingl: 
each interview can be used to improve performance. Observation of the role 
playing permits the instructor to assess the adequacy of training. 

Administrative Tasks
 

The training should include specific instruction, on schedules, record' 
keeping, and any additional administrative activities required of the inter
viewers. If a field supervisor is used, additional instruction for the 
supervisor's administrative responsibilities is essential. 

Length of Training Time
 

How much training is required depends on the prior experience and per-. 
sonal characteristics of the field workers you have selected. For highly 
experienced workers, the sequence of training described in Table 4 can usually 
be completed in two or three days. For persons with little or no ,experience 
in interviewing, it will generally require a minimm of four to five days. 
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CHAPTER 5:. QUANTIFICATION AND ANALYSIS ,OF FIE"LD DATA'
 

,When the field work is completed, the evaluator is faced with the task
 
of deriving qualitative meaning from a collection of hand-written reports
about individuals and their food habits. The process of deriving meaning

ifrom a set of field data is a step-by-step process which partitions the
 
data into two or more mutually exclusive categories and changes them to
 
quantifiable terms. An example of partitioning the data is the separation

of reports which represent appropriate dietary behavior from those reports

which represent inappropriate dietary behavior. An example of quantification

is the assignment of numbers to indicate how many field reports demonstrate 
'appropriate food consumption and how many do not. Analysis is the manipu
lation and examination of the quantified data to determine its meaning in
 
relation to the nutrition education.
 

Basic Terms
 

Understanding of.the procedure for quantification and analysis of;.field

data requires familiarity with the basic concepts involved. Table 5 presents

definitions of the terms which are commonly used. 
Read them carefully before
 
'proceeding to the next discussion.
 

An Example of the Analytic Problem
 

This chapter provides a model to demonstrate the step-by-step procedure
for quantification and analysis of field data. All of the reference tables,
:formats, and worksheets used in the model are also in the Appendix.to this 
Field Guide. For purposes of the demonstration, let us assume the following 
conditions: 

A nutrition education program is carried out by a group: of 
nutritionists in the low income districts of-a large urban 
area. 

v1 To evaluate the program the nutritionists chose an: experi
mental approach which:
 

0 	Uses the La Loma district where a class is about toi
 
be initiated, as an experimental group;
 

* Uses the Cassiano district as a control, since that,
 
community is very similar to La Loma but has no
 
nutrition education program;
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Table 6
 

DWINITIONS OF TES USED IN DISCUSSION OF OUANTIFICATION 
AND ANALYSIS OF FIB.D DATA 

TE DEFINITION 	 COMENT 

CAITERIA 	 The rules by which one judges whether In the discussion, criteria refer to the rules 
or not the objectives of nutrition established by a nutritionist for judging whether'a 
education are being achieved, diet reported in the 24-hour food recall is 

appropriate or inappropriate for the individual. 

DATA CATEGORY 	 A class of information which is The data categories referred to in this Chapter are, 
selected from the data for quantifi- classes of information about consumption of 
cation and analysis, different types of food. 

NUMBER (N) The total number of persons or things The "N may refer to the number of persons in a 
in a group or subgroup. group or to the number of persons whose food 

behavior relates to a given data category. 

DIRECTION OF 	 An indication of whether an individ- Examples of dietary change are: from inappropriate, 
DIETARY CHANGE 	 ual's diet does or does not improve to appropriate ( - -0-+ ) or from appropriate to 

over time, as demonstrated by inappropriate ( + 4 )
sequential measures of food behavior. 

CHI SQUARE 	 A statistical technique which uses The technique converts the measures to a statistic 
categorized data to test the observed which can be compared with differences which 
results of evaluation and establishes would occur by chance alone (without the 
the level of confidence for those educational treatment, for example). 
results. 

DEGREES OF The number of independent data For example, where the dietary measure is defined 
FREEDOM categories into which an individual as either appropriate or inappropriate diet, a 

may be placed as a result of given diet can only be one or the other. 
measurement. 

PROBABILITY (P) 	 The frequency with which an event can In analysis of field data we are concerned with 
be expected to occur by chance alone, probability as a basis for judging whether observed
generally expressed in terms of a ratio differeoces in food behavior are significant 
of times out of 100. For example, differences. 
"P 10.10" indicates that the event is 
expected to occur by chance alone
 
once every ten times, or 10 out of
 
every 100 times.
 

SIGNIFICANCE OF 	 The level of confidence one has that Significance is based on the probability level. A 
DIFFERENCES 	 the difference observed in measurement Chi Square value with a probability of 0.10 is an 

is a real difference and not a difference indication of no real difference. Confidence that a 
which could result solely from chance. real difference exists begins with a P value of 

0.06 and increases as P equals 0.01 and 0.001
the latter indicating very high confidence. 

DIRECTION OF Evidence that the observed differences The desired direction of results is evidence of 
RESULTS do or do not represent improvement in improvement in dietary behavior as a result of,, 

food behavior as a result of education. nutrition education. 

COST OF UNIT OF The cost associated with the nutrition Costs associated with nutrition education for. 
BEHAVIORAL education required to bring about persons not positively affected aretken into 
CHANGE positive change in the food behavior account in calculating unit cost.-.. 

lof one individual. 
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Includes both pretreatment, and, psttreatment measures, 
with approximately six months between measurement., " 
periods. 

/ The nutritionists use the format for the basic data set, 
illustrated in Chapter 3, to collect information about 86
 
homemakers in La Loma at the time they enroll in the
 
class. The 86 La Loma homemakers represent a 40% randomly

selected sample of the 215 homemakers included in the
 
nutrition education program. They select a random sample

of 86 homemakers in Cassiano and interview them during the
 
same week they interview the La Loma homemakers. When the
 
pretreatment interviews are completed they have a total of
 
172 reports.
 

/ Six months later the sample of homemakers is -interviewed

again to provide a posttreatment measure.
 

/Twelve months following the pretreatment measure a second
 
posttreatment measure is taken.
 

The study design required for the conditions described above is Experimenta:

Design 4 discussed in Chapter 3. The basic design has been extended byi,

adding a second posttreatment measure. Symbolically it is expressed-as::
 

(La Loma)
 

-M (Cassiano)
 

Overview of the Data Handling Procedure 

The step-by-step procedure for handling the field data lcollected in'/ ",r-
La Loma and Cassiano is summarized in Figure 8. Examin' the figure carefully.
The paragraphs below present an overview of data handling procedures for thei 
pretreatment data and posttreatment data. 

Handling Pretreatment Data
 

Beginning at the top of Figure 8, the pretreatment data are partitioned 
to sort out valid and invalid reports. The individual reports for the experi-,.
mental and control groups are reviewed by the nutritionists against preestablished" 
criteria which define the dietary patterns they will accept as appropriate and
 
those which they will consider inappropriate. Thus, the first three steps

partition the data into mutually exclusive categories. 

Step 4 quantifies the data in terms of the total number of individuals 
in each group who demonstrate appropriate diets and the total number who do
 
not. This step accomplishes two purposes. First it provides a quantitativ
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FIELD DATA 
(Bie Dua l), 

PRETREATMENT MEASURE, 

wI1. Partitioning. Reviewthe individua fie.ld: 
reports against rules -for. valid. data. Discard invalid 

Invalid Valid 

rP.2.! toninQ. Separate the reports into experi-+ 

"manteland controgroups. 
Eerimental 

H SW 3. Partitioning., Review each individual, report 
agaspinet criteria -anddetsrminewhether reported diet 

A p pate inaprapriate Appropriate Inapproprate is Iappropilate or inappropriate for that, Individual. 
Diems Diets Diets Dit(+3 (-) (+3 (-3I I I I 

JQUANTIFICATION WORKSHEET ,1W 4. Quantification of dietary measures. Record 
Summary of Jthe individual dietary measures, add totals by measure-
Iiummal Do ment category, and calculate percent in each category.Individual Dieus 

[ ANA.Yi m EET j 511WAnalysis. Apply the Chi Square test to. 
Coman of Two Groups on J compare theietry behaviors of the experimental

One Metasur and control groups. 

POSTTREATMENT MEASURE 
: ~iTEP 1. 

.W 2.
 
ar. 3" Same as for Pretreatment Measure 

1lTW4. 

GUAT1IION WOMMSEET 1W 5. Quantification of dietary change. Determine 
the direction of change In individual diets, add totals

Summary C.4 Sumary of 
directions of by category of change, and calculate percent in each

_nd u l category. 

ANA-- 1wO. Analysis. Apply the Chi Square test to 

determine 'f--r'ts-fpersons in the Education Program 

Cumparison of Two Groups on Improved at a greater rate over time than did diets nf 
Two Meaues jpersons not in the Education Program. 

Figure 8. Summary of Steps Reqired to Quantify and Analyze the Field Data 
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description of the diets of the experimental and control groups which ..au be 

used as a reference point, or baseline, with which future measures can be com-
The second purpose is to organize the
pared to determine changes over time. 


data in ways that permit comparison of the experimental and control groups. 
The quantification required by Step 4 is accomplished on a quantification 
worksheet.
 

Step 5 analyzes the data by making a statistical comparison of the experi

mental and control groups with respect to appropriate and inappropriate diets. 
This comparison is important since results which may appear to be different 
may not represent real differences between the two groups. The Step 5 anal
ysis permits one to examine observed differences in terms of how frequently 
these differences might have occurred by chance alone. If, for example, an 
observed difference could be expected by chance only once in a thousand times, 
or even once in a hundred times--the difference can be assumed to be a real
 
difference. If, on the other hand, a difference could be expected every other 
time, or even every tenth time, one would have no confidence that any real 
difference exists. The method used for analysis of the quantified data is 
the Chi Square test. The analysis required by Step 5 to test the pretreat
ment data for two groups--the experimental and the control group--is accomplished 
on an analysis worksheet. The numbers required for this step are transferred 
directly from the bottom of the quantification worksheet. 

Handling Posttreatment Data
 

-The steps required to quantify and analyze the field data for the post-
treatment measure are summarized in the lower half of Figure 8. Note that 
the initial handling of the posttreatment measure is the same as that for the 
pretreatment measure. In. Steps 1 through 4 the data are partitioned and 
changed to quantifiable terms. The same worksheet which is used for recording 
and quantifying the data for pretreatment measures can be used for recording 
posttreatment measures. 

The question of interest to the nutritionists is: "Do diets improve as
 

a 	result of nutrition education?" To determine the answer to that question 
one first determines whether or not individual diets changed between the 
pretreatment and the posttreatment measurement. This determination is accom
plished by Step 5 of the procedure for quantifying and analyzing posttreatment 
data. The sample quantification worksheet used in this demonstration is 
divided into two parts. The left half of the worksheet is used to record 
the individual dietary measures of appropriate and inappropriate, and to 
summarize the data by groups. The right side of the worksheet is used to 
record the direction of change in dietary behavior for each individual in
 

the sample, and to summarize directions of change for each group. Thus,
 
the end product of Step 5 is a quantitative description of the experimental 
and control groups in terms of:
 

I 	How many persons changed from inappropriate to appropriate
 
diets ( +)?
 

A How many had appropriate diets on the first measure but
 
-
changed to inappropriate on the second measure (+ 

51 



V How many had appropriate diets on the first measure and 
did not change (+ - +)? 

v 	How many had inappropriate diets on the first measure and
 
did not change (- -)?
 

Step 6 analyzes the dietary change data provided by Step 5. The summary .
 
information about directions of dietary change, provided at the bottom of the-'
 
quantification worksheet, is transferred to an analysis worksheet. 
The anal-'
 
ysis uses the Chi Square test to determine the significance of any differences
 
in dietary change between experimental and control groups.
 

Handling Multiple Posttreatment Measures
 

In the example of an analytic problem the nutritionists planned a second
 
posttreatment measure twelve months after the pretreatment measure to deter
mine if the observed changes are lasting changes in food habits. The proce
dure for handling the data is the same as for the first posttreatment measure.
 
Comparison of change Li relation to the baseline established by the pretreat
ment measure can be made for the second and all subsequent posttreatment
 
measures by the analysis described in Step 6.
 

Quantification and Analysis of
 
the Pretreabent Measurement
 

Step 1. Review of the Individual
 
Reports to Sort Out Invalid Data
 

Prerequisite to this step is the establishment of rules for valid data 
or defining the basis on which you will decide that a food recall*is or is 
not representative for a given individual. Examples of reasens for.which 
you may elect to reject a report as invalid include:
 

V 	The diet reported includes far more food than is normally
 
eaten by persons in the target audience; the respondent
 
said that they were celebrating a wedding in the family
 
and friends brought foods for the feast.
 

The diet reported includes far less food than is normal;
 
the respondent said she was very ill yesterday and could 
not eat any food.
 

The measures for evaluation are in terms of amounts of food.
 
but the interviewer forgot to ask the respondent about
 
amounts.
 

The respondent is in the experimental group but has
 
attended only one or two of.the education meetings.
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V The respondent is in the control group but indicated
 
she had attended a nutrition education program last year.
 

The nutritionists in our example applied these rules in their review of the 
172 field reports in their study sample. Six of the reports in the experi

mental group were rejected as invalid; one report in the control group was 
rejected. Thus, 80 homemakers remain in the experimental group; 85 remain 
in the control group. 

Step 2. Separate the Experimental 
and Control Data
 

The name of the group and the code numbers associated with 	names in the 
the experiidentification of individual field reports are used to separate 

mental and control groups. The reports are ordered sequentially, using the 

code numbers, within each group. Names and code numbers are entered on 

Worksheet Number 1 in preparation for quantification of the field data. An 
9. A similarexample of the entries for the control group is sho,-n in Figure 

worksheet is prepared for the experimental group. 

SUMMARY SHEET FOR RE 
CHANGES IN DIETS 

ROUP: DIETARY MEASURES 
FOOD CATEGOKIES 

2 3 

Me"ee weMme Nmur*wo MeUo Noura Mel 

-NAMES Ncode 2 
+- + - + -+ - - + 

C-O003 	 --

.0. Iti4 e

i~".~,Z~,, _.~ Ie- --

Figure 9. Example of Idmtifliclon Date Entry in Worksheet Number 1 
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Step 3. Review Each Individual Report to Detemine
 
if the Diet is Appropriate or anappropriate
 

Prerequisite to this step is the establishment of criteria or rules by

which a reported diet in judged to be adequate or inadequate for the indi
vidual. That is, the nutritionists must be able to say in a clear and precise
 
way what they consider to be a good diet for their target audience and what
 
they consider to be a bad diet. The definition of good and bad diets must,
 
of course, be made in light of the conditions which prevail in the community,

such as types of food which are available, and with regard to the dietary

needs of individuals.
 

From their work in the low-income districts of this urban center the
 
nutritionists have determined that the staples of family diets are bread,
 
cereals, and manioc. 
This fact is verified by dietary surveys conducted
 
by the health department. The objectives of the education program are con
cerned with increasing consumption of other foods to provide a more balanced
 
diet. Therefore, the nutritionists establish the following criteria for
 
judging the appropriateness of reported diets:
 

i 	Any 24-hour food recall which includes milk or a milk product
such as cheese, meat or a meat substitute such as dry beans, 
fruit, and one green and one yellow vegetable will be con
sidered an appropriate diet. 

it	Any 24-hour food recall which does not include all of the
 
food types described above will be considered an Inappro
priate diet.
 

The criteria established-by the nutritionists are severe; but they know they
 
can also examine the food categories separately to determine achievement in
 
each category.
 

Figure 10 illustrates the sco-ing process. 
 Note that the space for
 
scoring the food recall is divided into four blocks. In the example the
 
individual has not reached the criteria for an appropriate diet, but has
 
partially achieved it by eating meat and fruit. 
By scoring each food cate
gory separately the nutritionists have made a record of events which will
 
aid in later analyses of the data.
 

2 In the example, measurement is in terms of frequency. If the evaluation 
is concerned with amounts of food, data collectors ask respondents to 
report amounts of food. The nutritionists use the guidelines in 
Chapter 4 to establish rules for estimating the grams (weight) of
 
the amount reported, and criteria are defined in terms of the amount
 
which will be accepted as evidence of appropriate food consumption.

Any reported amount which is less than the amount defined by the
 
criteria would be scored as inappropriate.
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Rgur 10. Example of Scoring of a Dist, Using Four Categories of Date 

Step 4. Record and Summrize tha
 
Individual Dietar~y Measures 

The purpose of this stop is to quantify the dietary measures for the
 
experimental and control groups. That is, individual diet scores are tallied
 
to determine how many and what percent of the total number of persons in the
 
group were judged to have an appropriate diet, and how many and what percent
 
were judged to have an inappropriate diet.
 

The step is illustrated in Figure 11 for the La Loma or experimental
 
group and the Cassiano or control group. The left half of Worksheet Num
ber 1 on which names and code numbers of persons in the experimental and
 
control groups have already been recorded, is used to check whether persons
 
in the sample have demonstrated appropriate or inappropriate dietary behavior
 
in reports for the pretreatment measure. Checks are made in coltmns for the
 
first measurement to indicate whether the dietary behavior of each individual
 
is appropriate or inappropriate for each food category defined in the criteria
 

At the bottom of Worksheet Number 1, the number of persons in each data 
category is entered and the percent calculated by dividing the number checked 
in each category column by the total number in the sample. In the example, 
21 of the 80 persons or 26.2%, in the experimental group had appropriately 
eaten milk or milk products, 15 or 18.7% had eaten meat or meat substitutes, 
43 or 53.8% had eaten fruit, and 35 or 43.7% had eaten vegetables. These 
sumanres at the bottom of Worksheet Number 1 are used to analyze the pre
treatment measurement. 
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Figure 11. Summery of Individual Diet Scores for the Pretreatment Measures 
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s,..tep 5. rest or sbmiuarity uetween
 
.the Experimental and Control Groups
 

The statistical comparison of the summary dietary measures for the
 
La Loma and Cassiano communities is demonstrated using sample Worksheet
 
Number 2 in Figure 12.
 

w'	The number (N)and percents (%)of persons in the experimental 
group who had appropriate food behavior are entered in row "ai" 
those who had inappropriate food behavior are entered in row "b. 
The "total" number in the experimental group is entered in row " 
.These data are transferred from the bottom of Worksheet Number .
 
for the La Loma or experimental group.
 

Y Similar data are transferred from Worksheet Number 1 for the
 
.Cassianoor control group and entered in rows "d" through."f."
 

i/The nutritionists complete the calculations defined by rows 
"g" through "y' and the addition required by'row iA." The 
row "A" entries are the Chi Square values for:respective 
data categories or food types. 

/ Note that in row "z" the number of degrees of freedom for 
each data category is 1. That is, for a given food qroup :: 
the behavior can be only one of two things: it is either 
appropriate or inappropriate. 

Y 	Meaning is given to the Chi Square values in Row "A"by refer
ence to Table B in the Appendix which presents the levels at
 
which Chi Squa:e values become significant, given different
 
degrees of freedon. In Table B, the nutritionists find that
 
with 1 degree of freedom, Chi Square values have the following.
 
significance:
 

2.70554 - 0.1 or once in ten times
 
3.84146 - 0.05 or once in twenty times
 
6.63490 - 0.01 or once in a hundred times
 
10.828 - 0.001 or once in a thousand times 

VBy comparing the observed Chi Square in row "A" of Worksheet
 
Number 2 with those in the Table, the nutritionists find that
 
all the Chi Square values are lower than the least significant
 
value (lower than 2.70554). They conclude that there is no
 
difference in food habits between the La Lama and the Cassiano
 
homemakers.
 

Rows "C", "D", and "E" are used to test the difference when all the
 
data categories are combined. By referencing Table B, the nutritionists
 
determine that their observed Chi Square of 4.53 is lower than the least
 
significant value for 4 degrees of freedom (lower than 7.77944). They con
clude that, overall, the dietary behaviors in La Loma and Cassiano are the
 
same.
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Figme 12. Comprim of Pretuimnt Diet Scores for the Experimental
Vd Contro Group 
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Contingencies inHandling the
 
Pretreatmnt Data 

The first note on Worksheet Number 2 indicates that-if entries:in that 
block of the worksheet are less than "10," one should refer to the ihstruc-, 
tions for using the worksheet. The particular point of the instruction referred 
to here is that when "expected" N's are small, the validity of the Chi Square 
test is questioned. Some statisticians place this level at "10 others place
 
it at "5." In the example in Figure 12, there are no expected frequencies
 
which are nearly this small and there is no problem of lack of sufficient 
"expected" N's for this analysis. As a general rule for this methodology,
 
when one or two expected frequencies are at about "5," one may use the Chi 
Square results if they are interpreted cautiously.
 

quantification and Analysis
 

of the Posttreatment Measure 

Six months after completion of the pretreatment interviews in' La- Loma 
and Cassiano, a posttreatment measure was taken. These ,data are , used to" 
demonstrate the procedure for quantification and analysis of a'posttreatment 
measure. The follovfing actions are taken: 

V Step 1. The field reports are reviewed for validity. All 
of the posttreatment reports for those persons includedin
 
the pretreatment data are considered'valid.
 

V-Step 2. The 165 posttreatment ranorts ara sorted into 
experimental and control data.
 

Step 3. Each report is reviewed against the criteria'r-,:
 
established by the nutritionists for appropriate diutary
 
behavior.
 

V Step 4. The results are recorded on Worksheet Number.1 under
 
the column-titled "Measure 2."
 

The nutritionists are now ready to proceed to Steps 5 and 6,: 

Step 5. Determine the Direction of 
Change in Dietary Measures Over Time 

The purpose of this step is to identify the direction of change in 
individual diets and to quantify the dietary change data so that comparisons
 
between experimental and control group behavior can be made. Figure 13 
demonstrates the process for the control group. The directions of change 
in diets are determined by comparison of the pretreatment and posttreatment 
data at the left of the page. 
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WOmINH O 
SUMIARY SHEET FOR RECORDING SEOUBUTIAL MEASURES AND 

CHANGES IN DIETS FOR INDIVIDUALS IN A GROUP 

______ ___ __DIETARY DIRECTION OF CHANGE IN DIETS OVER TIME__ MEASURES 

(d _)_FOOD CATEGORIE FOOD CANEOMES 
1 2 3 4 1 2 3 4 
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c Percent: (a Eh! x 100 

AIVOIE: the nu,'nber of individuals in a group mat, Ldfer for sequential measures. 

Figure 13. 	 Summnary of Ptetreatmnust and Posttretment Measures for 
the Control Group 



EXAMPLE: In Data Category I, milk and milk products,
 
D. Dlberm had inappropriate behavior (-)on the first 
measure but appropriate behavior (+)on the second 
measure. The direction of change is from inappropriate 
to appropriate behavior (- -)+). A check is entered 
in the milk and milk products column for (- - +) on 
the right-hand side of the worksheet to indicate the 
direction of change in D. Dalberm's food behavior. 

-T'e'direction of change in diets is entered for all individuals in the control
 
group. The data are tallied for each category of change and totals entered
 
in row "a" at the bottom of Worksheet Number 1. Percents are calculated by
 
dividing the totals in row "a" by the total number of individuals in the
 
control group.
 

The same procedure is used to determine the direction of change in dietary 
measures for the experimental group. The results are illustrated in Figure '14. 
The summary data in rows "a" and "c" at the bottom of thei two worksheets are., 
used to test the difference for the experimental and control groups.
 

Step 6. Test of Difference in Dietary Change Over 
Time for the Experimental and Control Groups 

The question of interest to the nutritionists at this point is: Did thel ,
 
nutrition education in the La Loma district result in positive changes in
 
food behavior? In order to answer the question they compare the dietary
 
changes observed for the La Loma or experimental group with those observed
 
for the control group. The process, proceduralized on Worksheet Number 3,
 
is demonstrated in Figure 15.
 

The nutritionists transfer the dietary change data from Worksheet Num
ber 1 for the experimental and control groups rows "a" through "J"on Work
sheet Number 3. They complete the calculations in rows "k" through "F" to
 
determine the Chi SCuare values. The degrees of freedom, row "E," for each
 
data category is 3. The significance of the observed Chi Square values is
 
determined by reference to Table B which shows the levels of significance for
 
Chi Square with different degrees of freedom. The levels of significance of-

Chi Square with 3 degrees of freedom are:
 

6.25139 - 0.1 or once in ten times
 
7.81473 - 0.5 or once in twenty times
 
11.3449 - 0.01 or once in one hundred times
 
16.266 - 0.001 or once in one thousand times
 

' 	Any individual in the sample can have only one type of dietary chinge'. .
 
If it is not (- 4 +) it can be any of the other three [(+ 4 -) (+:).+,
or 
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SHEET FOR RECORDING SEOUETIAL EASRES AND 
SUMiARY 

CHANGES IN DIETS FOR INDIVIDUALS IN A GROUP 

GOUP:. DIETARY MEASURES DIRECTION OF CHANGE IN DIETS OVER TIME 
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Figure 14. Summary of Preatmaent and Posttremtent Mensures for the"p-- itaI ""-P 
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Figure 16. Analysis Competing Experimetal and Control Groups on 

Two Measures 
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The nutritionists compare their observed Chi SquareIvalues with the 
,values from the table and determine that: 

/ 	 The values in Data Categories 1 and 2 are lower than the 
least significant value (lower than 6.25139). They conclude
 
that there is no difference in the dietary changes in the 
experimental and control groups with respect to"milk.dand 
milk products or meat and meat substitutes. The education
 
has not had any effect where these foods are concerned. 

1	For Data Categories 3 and 4, however, the observed Chi 
Square values are higher than the second level of signi
ficance (higher than 7.81473). There is a real difference 
ovek time between the diets of the experimental and control 
groups with respect to consumption of fruits and vegetables. 
But, the nutritionists do not know if the difference indi
cates improvement for the experimental or the control group. 

/ 	 To determine the nature of the difference in Data Categories 
3 and 4, the nutritionists examine the percentage entries at 
the top of Worksheet Number 3. In Figure 15, the entry in rov 
"a" shows that 31.3%of the experimental group changed their 
diet with respect to fruits from (-) - (+); the row "f" entry 
shows that 24.7% of the control group changed from (-) * (+). 
In the category of vegetables 33.8% of the experimental groups
 
changed from (-) + (+); only 18.8%of the control group changed 
from (-) (+). In both of these food categories, the control 
group consistently demonstrated inappropriate behavior far
 
more frequently th&an did the experimental group. (For fruits, 

(-) (-) - 15.04 for the experimental group versus 33.0% for 
the control group, for vegetables, (-) 0 (-) = 22.5% for the 
experimental versus 44.7% for the control group.) Thus, the 
nutritionists concluded that the difference is in the desired 
direction--greater improvement for the experimental group than 
for the control group. 

Rows "H," "I," and "J" at the bottom of the worksheet are used to test 
the difference between the experimental and control groups when all data 
categories are combined. The observed Chi Square value for combined data 
categories is 22.37. Reference to Table B shows that this value is higher
 
than the second level of significance (higher than 21.0261) with 12 degrees
 
of freedom. The nutritionists have already determined that the difference
 
is in the desired direction and conclude that the education is having a 
positive effect on food behavior in La Loma.
 

Quantification and Analysis of a Second 
Posttreatment Measure
 

The procedure used for quantification and analysis of the field'data 
for a second posttreatment measure is identical to that described"in the 
preceding section for the first posttreatment measure. The concern is for 
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change in diets from the pretreatment measure to the second posttreatment 
measure. The summary of these results for the experimental and control 
groups is shown in Figure 16. It demonstrates that the significant differ
ences found in consumption of fruits and vegetables are sustained over time. 

IdvdaDae F:.h qur 	 3./I# /0.30 21.20 
G: Significanceof difference I > 0. 0 >Oo.O10 0.0 Oo0.00 

rChi Square for 	 wxY++E: Degrees of freedom (Sum of row E for Categories used) 

Cniined Date I: Chi Square (Sum of row 'F entries)
J: Significance of difference >0/_ >_ 0_ /0 

Figure 16. 	 Smmay iltsodo th SeoSud PosttraEnt Comparison of the 
La Loma Experimental Gr~oup and the Cassiano~ Control Groups 

The overall improvement in diets is also sustained when the four food cate
gories are combined. The differences are in the right direction. The 

nutritionists conclude that their education program has effected' a funda
mental change in diets in the La Loma conununity. 

Comparison of Alternative Approaches to 
folloingar comndns:eec 	 igtdretonNutrition 	Education: Cost-Effectivenessnth Analyvsis h
 

AlternatiVe Program Approaches 
SIn order 	to demonstrate cost-effectiveness analysis, let us assume the 

/ At the 	time the nutritionists initiated the classroom approach 

in the La Loma commmmity, they also began a nutrition education 
program in the nearby counity of Guadalupe using a person
to-person approach with homemakers in their homes. Program.
objectives and evaluation activities comparable to those 
established for La atma were set for the Guadalupe project. 
The Guadalupe homemakers are from the same social and 
economic population as those in La Loma. Comparisons of 
the food behaviors in La Loma (Experimental Group A) with 
those in Cassiano (Control Group) and with those in Guada
lupe (Experimental Group B) are made to examine the relative 

effects of the two different approaches to nutrition education.
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Costs for La Lomaand Cassiano are compared to determine 
the relative costs of the two approaches. :The symboiic 
representation for the experimintal design the nutritionists 
implemented is: 

-	T------(LaLoma)

(A) 

A..... T--(B).'Z • * (Guadalupe) 

,!The nutritionists follow the set of steps shownin Figure8 
,for quantifying and analyzing the data. Using Worksheet, 
Number 2 they make the following analyses of the pretreatment 
measures to insure comparability of the groups:. 

Comparison of Guadalupe (Experimental B) and cassiano/ 
(Control).
 

* 	Comparison of Guadalupe, (Experimental B) and La Loma'
 
(Experimental A).
 

(Recall that an earlier analysis has already demonstrated
 
comparability of the La Loma and Cassiano samples.) The
 
results of these analyses demonstrate that the pretreatment
 
dietary behavicre of all three groups are similar. No
 
significant differences are found between any of the groups
 
with respect to consumption of any of the four food groups
 
or when the four food groups are combined.
 

Comparison of the first posttreatment measures for Guadalupe
 
(Experimental B) and Cassiano (Control), using Worksheet Num
ber 3, yields results similar to those found at this measure
mQnt period between La Loma (Experimental A) and Cassiano.
 
Again, significant differences in the right direction are
 
found for fruits and vegetables and for the four food groups
 
combined.
 

By comparing the first posttreatment diet scores for the
 
two experimental groups, the nutritionists can now determine
 
whether or not one teaching approach has greater effects than
 
the other. The zesults are summarized in Figure 17.
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H: Degrees of freedom (Sum of row "E"for Categories used)/.Z 

CW.nd D6a 1: Chi Square (Sum of row "I"' entries) 2046 
CeJ: Significance of difference > 0.05 

Figure 17. 	 Summey Results of the First Posttrestment Diet Scores for the 
La Losis md Guadalupe Experimental Groups 

These results indicate that across the combined four food 
groups there is no significant difference between the results 
of the two educational approaches, although the Chi Square 
of 20.46 approaches the minimally acceptable level of sig
nificance for 12 degrees of freedom, 21.0261. There is a 

slightly greater effect with respect to consumption of fruits 
for the person-to-person approach in Guadalupe than for the 
classroom approach in La Loma. With a Chi. Square of 11.35 
and three degrees of freedom, the level of significance
 
is at the minimally acceptable level of confidence of "0.05."
 

Analysis of the second posttreatment measure for the Guada
lupe community reveals that the changes in dietary behavior 
demonstrated by the person-to-person approach in Guadalupe 
were sustained over time. Thus, although the dietary changes 
effected by nutrition education are not as jeat as the 
nutritionist had hoped, fundamental changes have resulted 
from both the person-to-person approach and the classroom 
approach. 

/ Finally, an analysis is made to determine if there is any 
significant difference between the measures in La Loma and 
Guadalupe. That is, given that both resulted in fundamental 
change in diets, does one effect greater change than the 
other? Comparison is made, again using Worksheet Number 3. 
The results are sumarized in Figure 18. They indicate no
 
significant difference in effectiveness within food groups 
or when all food groups are combined. The evaluation has
 
demonstrated that the two approaches to nutrition educa
tion have veiry similar results in terms of changing food
 
behavior.
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E: Degreas of free"n 3 3 3 3 

11Iviedl F: Chi Were ! w~~yz 

G: Significanceof diffe>rnce Q Q >0/0 .	 >0.10 
H: Drees of freedom (Sum of row f Catoies/ used) 	 .t 

Chli$yu'e Me 
CwJSnw1Wd. I: Chi Square (Sum of row "F"entries) 	 /4. '7T 
Cqetege J: Significance of difference 	 > 0. /0 

Figure 13. 	 Sumer Results of the Secod Psttrestont Diet Scores for 
the La Loes end Guadalupe Experimental Groups 

But, are the approaches equally "effective?" Is it possible that one can 
bring about these changes in food behavior for a greater number of persons
than the other approach, without incroasing the expenditure of resources? 
This question can be answered by analysis of the cost-effectiveness of the 
two approaches.
 

Cost-Effectiveness Analysis
 

The measure of cost-effectiveness is the estimated cost of changing
 
food behavior of one. individual from inappropriate to appropriate. A sug
gested technique for calculating cost-effectiveness is presented in Worksheet
 
Nuimber 5, in the Appendix. Information needed for the calculation includes 
(a) an estimate of the total costs associated with the nutrition education 
program, (b) the net number of persons participating in the program (persons
initially enrolled minus persons who have dropped out without completing the 
education), and (c) the net number of persons positively affected (persons
demonstrating positive effects minus persons demonstrating negative effects). 
The latter is derived from Worksheet Number 1. For comparison of cost
effectiveness of two or more projects, the set of cost and program effects
 
data must be obtained on a comparable basis for each project included.
 

A sample Worksheet for cost-effectiveness analysis and instructions
 
for its use are provided in the Appendix. Let us demonstrate the procedure

using data for the two experimental approaches discussed in the preceding
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se.tion--the comparison of the classroom approach in La Lama (Experimental 
approach in Guadalupe (Experimental Group B).

Group A) and the person-to-person 
The procedure for calculating cost-effectiveness is'illustrated in Figure 19.
 

The analysis is performed on the basis of the net percent of participants 
demonstrating a positive change in behavior. That is, the percent demon
strating a neg tive shift (+ - -) is subtracted from the percent showing a 
positive shift (- -+). Percentages of those not demonstrating any shift 
(+-* +) and (- -) are deleted from the analysis. To perform the analysis. 

the nutritionists make the following assumptions to satisfy the requirement 
for identifying "net percent positively affected" (line "f" on Worksheet 
Number 5): 

/ 	Improvement in consumption in any food group, as determined
 
by moving from "not meeting the criteria" to "meeting the
 
criteria," would constitute a (- + +) behavior in line "d."
 

s/Regression in consumption in any food group, as determined
 
by moving from "meeting the criteria" to "not meeting the 
criteria," would constitute a (+ 4 -) behavior in line "e." 

The nutritionists could have established some different set of criteria for 
determining "net percent positively affected." The criteria should be 
established on the basis of program objectives and during the planning stage 
of the evaluation effort.
 

The "net percent positively affected" is used to cc,..iert the "net 
participant data" (line "c") to the "net number of perscs positively 
affected" in line "g." This conversion is especially important when the 
evaluation data are collected on only a sample of the participants. The 
underlying assumption is that the sample has been drawn randomly and is, 
therefore, representative of the total program population. 

Cost data for the program are assembled and entered in line "h." Costs 
and cost items will vary over periods of time. Nutrition education programs 
costs generally include: the facility, furniture and equipment, utensils, 
fuel, the food supply, other supplies and materials, and salaries. Costs 
may also be incurred for travel, communication, training materials, and 
worker training. It is important that all costs are included, and, when 
comparison of programs or projects is intended, that costs are assembled 
in a consistent way. That is, to be fully useful, the results of the cost
effectiveness analysis should demonstrate not only how the cost-effectiveness
 
differs from program to program but in what cost categories savings might 
be achieved. Capital costs for the two programs are prorated over time, as
 
discussed in Chapter 2.
 

The data are assembled both for each separate time period (in block I 
of the worksheet) and for the total time period included (in the cumulative 
time period, block II of the worksheet). The nutritionists calculate the 
unit measure of cost-effectiveness on a cumulative basis (block III of the
 
worksheet). As shown In Figure 19, the "cost for one person positively
 
affected" is less for the classroom approach in La Loma than for the person
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CALCULATION OF COST PER 

UNIT OF CHANGE 
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Figre 19. 	 Cost-Effeltivenm Comparison for the LaLom and 
Guadlupe Experimental Groups 
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ta-person approach in Guadalupe. Since the person-to-person approach repre-' 
sents primarily a salary expenditure and also retains the participants over 
longer periods of time, these "costs per person positively affected" are not 
only higher than the classroom costs, but tend to remain high or even increase 
over longer periods of time. 

Almost all nutrition education programs make use of some resources
 

which are free and do not require monetary expenditure. Examples of such 
resources include: food, fuel, equipment which is donated; services of 
volunteer workers from the community; mass media which may be made available 
at no cost to the program. The extent to which donated resources are used 
varies widely from program to program. One program may rely almost totally 
on donated resources. Another program working with a similar target audience 
for the same purpose may rely almost totally on monetary resources. Thus, 
a full detcription of donated resources and estimates of what those resources 
would cojt if they had been purchased, are critical to the interpretation 
of cost-effectiveness comparisons of different program approaches. 

The procedure for incorporating free services and resources into the 
cost-effectiveness measure is demonstrated by the entries in Blocks IV 
and V in Figure 19, which show that: 

IZn La Lmna, only purchased services and materials were used. 

In Guadalupe, one volunteer was used during the first two' 
years. The nutritionists' estimate of the equivalent 
monetary value of the volunteer services (line "Im") is 
$48 for the first year and $58 for the second year. 

When the estimated monetary value of the volunteer services 
is taken into account, unit costs in Guadalupe are $9.36 for 
the first year and $13.05 for the first and second years 
combined. 

/The use of one volunteer reduces actual monetary costs in 
Guadalupe by $0.83 for the first year ($9.36 - $8.53 = $0.83) 
and by $1.26 for the first and second years combined 
($13.05 - $11.79 - $1.26). 

The nutritionists conclude that the use of additional volunteer 
workers could increase the cost-effectiveness of the person-to 
person approach. In 1974 they substitute two additional 
volunteers for two paid workers and increase their cost
effectiveness. The use of three ;olunteers in 1974 reduces 
the actual monetary cost associated with positively changing 
the food behavior of one individual by $2.16 ($12.87 - $10.71 
- $2.16). 

The example described above, demonstrates how the information can supporz 
decisions within a program. Full and complete information about resources 
and costs is equally important as guidance to other educators who read About 
the evaluation and seek to achieve similar results within their program. 
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'CHAPTER 6: INTERPRETATION AND USE OF THE EVALUATIONrRESULTS 

the results of evaluation provide objective and empirical information 
about effects of nutrition education. As was pointed out in the beginning

chapter of this Field Guide, the information is not a form of magic which
 
can .itself change things. The difficult decisions about your approach to
 
nutrition education remain. But, interpreted in light of other information
 
available to you, the empirical results are extremely valuable to the 
decision making process.
 

Let us reference the experiences of the nutritionists described in the
 
model in Chapter 5. The results of their evaluation demonstrated that:
 

s The educational treatments in La Loma and in Guadalupe had 
overall positive results on the food behavior of homemakers. 

s 	Significant improvements were in the consumption of fruits 
and vegetables. These changes in dietary behavior were 
sustained over time and can be considered lasting changes. 

The educational treatment did not effect improved consumption
of milk and milk prjoducts or of meat and meat substitutes. 

/ The cost per unit of positive change in food behavior in
 
the comunity of Guadalupe, using the person-to-person
 
approach, was greater than the cost per unit of positive
 
change in the La Loma community where a classroom approach 
was used. 

The empirical results have some good aspects and some not so good. HoW do,,.
the nutritionists interpret these results? How can this information be Used 
to guide future educational activities? 

Interpretation and Use of Results of 
Cost-to-Benefit Analysis 

In general, results which demonstrate clearly that one program approach 
can achieve as much or more change in dietary behavior at less cost than 
another approach support a decision to use the less costly approach. There 
is a caution to be observed. Any results of evaluation must be examined 
carefully in light of all other available information about the community-
and in particular, about the target audiences--before a decision is made. 

To illustrate how other available inform2tion can be used to modify
the general rule that lower cost approaches should be used, let us assume 
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,7that. the nutritionists working in' the Guadalupe and La ,!oa communities have 
'collected Family Profiles on the persons in their evaluation samples. 

EXAMPLE: Review of the Family Profiles reveals that
 

homemakers in the Guadalupe community have an average
 

family size of 8 children; those in La Loma have an
 

average family size of 5 children. The nutritionists
 
visit a small number of the homemakers in Guadalupe
 
and learn that they cannot attend classes because
 
of the number of small children. Since the person
to-person approach is reaching homemakers who could
 
not be reached in any other way, the nutritionists
 
decide: (a) to use their major resources for the
 
lower cost classroom approach; (b) to recruit and
 
train a small number of volunteers to work in a
 
person-to-personproject for hard-to-reachhomemakers. 

In the example the nutritionists have evolved a strategy' which will'both.
 
reduce the high cost of the person-to-person approach and reach a broader
 
audience of homemakers.
 

Interpretation and Use of Results Which Do Not
 
Demonstrate that Nutrition Education is
 

Bringirg About Behavioral Changes
 

Research has repeatedly demonstrated that nutrition education can have
 

a positive effect in bringing about changes in food behavior. Results of
 
specific evaluations will. sometimes demonstrate that it does not. The reason
 
may be related to the nutrition education. Or, it may be related to events
 
or c6nditions completely beyond the control of the nutrition education pro
gram. The nutrition education program cannot be faulted for natural disasters-
such as droughts and floods--which destroy food resources, or for economic 
conditions which result in unemployment and limit resources available for 
foods. 

Changes in knowledge about food and health may be achieved, and will 
generally precede changes in behavior. But, it is the function of nutrition
 
education to teach persons to use the food resources which are available,
 
or can be made available, in ways that persons shall not suffer from mal
nutrition. Interpretation of evaluation results which indicate failure to 
achieve desired changes in food habits begins with the sorting out of possible
 
causes of failure. Review the background information assembled in the 
planning stage of the evaluation. Is there any information which might 
explain the failure? Think about the food interests, taboos, cultures of 
the target audience in relation to the way you presented the educational
 
material.
 

EXAMPLE A: In the evaluation project discussed in
 
Chapter 5, the nutritionistsfailed to achieve a
 
positive change in food habits related to milk and
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milk products. They review the background informa
tion about the target audience and note that many
of the homemakers believe that milk is associated 
with a common illness. As a result, the homemakers 
avoid eating this food or feeding it to ang family
member. Review of the content of the teaching
indicates that not enough attention has been given 
to sorting out fact from myth or to the importance 
of milk products as a source of nutrition. 

EXAMPLE B: In the evaluation discussed in Chapter 5,
the nutritionistsfailed to achieve positive changes
in food habits related.to meat and meat substitututes. 
They did achieve positive effects in consumption of 
fruits and vegetables. Review of the background
information reveals that fruits and vegetables were 
plentiful in the community and available at low cost. 
Neat was both scarce and costly. Measures of knowledge
taken before and after education, reveal that the home
makers have learned the importance of protein-rich 
foods in the diet. But, review of the Family Resources 
data reveals that few, if any, of the families could 
afford to buy meat. The nutritionists decided upon 
two courses of action. 

1. They would revise their educational
 
materials to place greater emphasis on the use
 
of low-cost meat substitutes. 

2. They would share their findings with other 
agencies to determine if any could initiate proects 
in the community to provide greater resources for
 
protein-richfoods.
 

In Example A, the nutritionists were able to revise their approach to try to
 
increase the effectiveness of the education. 
In Example B, the nutritionists
 
have used the results of evaluation both to adjust their educational approach

and, in cooperation with other agencies, to effect nutritional changes within 
the community. 

The examples above demonstrate the interpretation of evaluative infor
mation about group behavior, and adjustment of the program to meet the needs 
of the group. Review of the individual data forms will sometimes permit 
you to identify a person who is critically ill and in need of medical care. 
Review of the family resources data may reveal that a family is not eating
because they have extremely limited resources for food. Or, there may be 
other family problems which prevent desired nutrition but which cannot be 
solved by education alone. When such individual cases are identified in
the evaluation data, the evaluator or the educator can serve as communicaa 
tion link between the individual family and other services within the com
munity--advising the family about a service which can help, or advising the . 
service about the family's condition and needs. 
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Interpretation and Use of Results Which
 
Demonstrate that Nutrition Education is Effecting
 

Fundamental Changes in Food Behavior
 

Nutrition education is not a commercial or profit-making endeavor. It 
is a service to the peoples of a comunity or a nation--dependent on govern
ments, foundations, and philanthropic-minded groups for its resources. When 
one considers the magnitude of the task of nutrition education--in light of
 
ignorance, taboos, food shortages, and the need to educate each new generation--. 
resource. are pitifully small. 

One of the most powerful ways to increase the resources for nutrition 
education is the presentation of results of objective evaluation which 
demonstrate that positive changes in food behavior are being achieved. 
Whenever your evaluation provides such a demonstration, use those results 
in your own work, but do not stop there. Publicize the results. Share 
them with the program participants. Share them with other nutrition edu
cators. It may help them to change their approaches and to achieve greater 
effects on food behaviors. Use the results also in your search for added 
resources--in recruiting volunteers, in proposals to potential sponsors and 
funding agencies. Finally, coordinate your findings with those of other 
sectors concerned with the nutritional well-being of the target population. 
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APPENDIX
 

_!Formats, Worksheets, Reference Tables, and-Related 

Instructions for Use ' 

Individual Data Format . . .... .. ..... A 2. 

* , A-4. . * : . . ,: .Computerized Format for Individual Data 


Infant Data Format .... . .- . ..... . . • A-6 

Family Profile Format . *• • . . . • . ... . --8. 

Family Resources Data Format. .... . .. .. . ,. .. . 0 A-l 

Worksheet Number 1, Suuncary Sheet for Recording Sequential Measures 
- .& ..and Changes in Diets for Individuals in a Group.* :.I. A"12 

Worksheet Number 2, Analysis for Two Groups with.One Measure . . :, * A-14 

Worksheet Number 3, Analysis for Two Groups with Twoe Masures .,.".. A-l6 

Worksheet Number 3a, Alternate Analysis: for Two Groups with TWO 
. . ." ,. A-&I. * A..Measures . . . . . . . . .... 

Worksheet Number 4, Analysis for One Group With Two Measures % 

(Case Study) . . . . 0 a ..a a 0 .. , . , , , .0 A-20 

Worksheet Number 5, Cost-Effectiveness Analysis . 1... . .. , A-22 

Table A, Table of Random Numbers o -. 0 * o 0' 0' 0,~ A-241 

Table B, Significance Levels of Chi Square:Values forDifferent 
Degrees of Freedom . . . 6 . i s, 6 i 6 •* . . . - '1. i A-2r 



INSTRUCTIONS 
Individual Data 

PU 	 To present a sample format for collecting field data about"anindividual: who ismore tha' 

five yeas of age. 

INSTRUCTIONS: 

1. 	Enter the name of the group to which the individual belongs. This should indicate whether 
control or experimental; it may include the location if this differs by group. , 

2. 	 Enter the name of the person whose food behavior is being reported; enter thecodibhumber 
assigned to this individual. 

3. 	 Eier sufficient descriptive information so you can find the person gsain for iiubeent 
Interview or for vetification of this one. 

4. 	 Enter age in years on last birthday. If exact age cannot be khown estin~te1he i d 
write "estimated" after the age entered. 

5. Chock 	the appropriate box to indicate whether individual it male 'rfenmile. 

6. 	 Ask if the individual is in a normal state of health. If "yes" Wter !n,",a. If "'0no, 
ask condition(s) and enter response reported. 

7. 	 If individual is a woman, indicate whether pregnant or not. 

8. 	 If indivicoal is a woman, indicate whether lactating or not. 

9. 	 Indicate whether the individual or some family member has participatedinthienutitibfn 
education program. 

10. 	 If there has been participation, indicate who has been the participant; identify the 
Individual's position in the family. 

11. 	 Indicate the number of meetings or sessions the participant has attended. 

12. 	 Record all food eaten within the last twenty-four hours. One way of getting this information 
)s to ask: "Can you tell me, plea.e, all of the foods you ate or drank yesterday? Begin
with the morning when you got up ...... What did you have during the day?...... In the evening? 
...... 	Did you eat or drink anything between those times? ...... Was there anything else?" 

13. 	 Indicate how the food was prepared. This is especially i mportant for mixed dishes which 
may include a variety of ingredients--ingredients which may vary from location to location, 
family to family, or because of food availability. 

14. 	 Indicate the number of times the food was eaten during the day. Some foods may be eaten 
several times during a day. 

15. 	 Indicate whether the person who Is providing the information is the person who" food 
consumption is being reported. 

16. 	 If the report is not on the paeon providing the reortts indidimethe relationihipi othe 
person whose diet is reported. 

17. 	 Ask if the reported diet is typical. If "no," ask what makes the report atypicil aid MW 
the response repurted. 

18. 	 Record your name and the date you collected the interview information. 
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INDIVIDUAL DATA
 

A. IDENTIFICATION: 

1. roup 

2. Nm . . .................. Nu ...r________ 
3. AddrMess/Location ........ ... 

I. INDIVIDUAL CHARACMICIM4. Age .....i:!+6ik ... , -

6. Observable health status 
7. Isrespondent pregnant? . . 8. Is ond i lict.tin? ... 

C. PATICIPATION DATA. 

9. Has this person or a family nonbu pmiisied in the Nutition E io?, Ys-........ ....
 

10. Who is the participant? . . Position in family 

11. How many meetings ham the participant aMinded to date? 

D. FOOo. CONdUMED YtIrEDAY: 

13. HOWP MED 14. Ni OF12. FOOD 	 . .. .... .... Tie EATEN 

(Spece 

for 
........................ .... .. w in
_ _ _ _. 	 . ... ........... ............. . .....__SoS 

the 
Adequacy 

.... . ...... ........ .....:... . .......f ........ i
........ ... ... ..... .... .. .t 


• . -Diet 	 forthis 

Individual 
when the 

.......-	 we
--	 DD we....................... 


Revlewed) 

L 	REORTING CONDITION& 
15. Is the person who is the source of ifiomation for this sport the person hise diet Isbeing reportd?, 

Yea No 

16. If no. what is the relationship to the person Wshose diet Is reported? 	 

17. 	Are there any reons to think the dietreported Isnot typical? Yes- -. . No ....... __ 

If yes, give reason. -... ... .. _ _ _ _ .................... 


Name ofInterviewer 	 Date of Inthewvew 

A-3
 



INSTRUCTIONS 
Computerized Fomat for Individual Data 

PIJLOhEMTo dmonstrats a sample format for handling field data on a computerized basis. 

INI11CTIlOM8M 	 Follow the instructions for collecting data presentW for the regular Individual Data Format. The

following instructions will guide you in setting up codes for computer data handling. Instructions
 
are presented by keypunch card column numbers. or sets of thse as appropriate.
 

COLUMN I11 	 CODE MimUCTUiE AND DEFINITIONNUinn _______ 

I Report Form 	 Predesignated as "1." Wen a series of formats is computerized, each format has
 
a unique number.
 

2 Report Number 	 Use a sequential number for each successive use with an individual. 
3-4 Group Number 	 Assign a unique number for each group used: 01 = Control, 02 = First Experi

mental Group, 03 - Second Experimental Group, etc.
 
5.6 	 Family Number Assign a unique number for each family included. Thiz code will be useful in
 

associating Individual Data with the Family Profile and Family Resources Data.
 
7-8 Individual Number 	 Assign a unique number for each family member included. Columns 3-8 provide aunique and consistent identification of an individual through a swie of messure

ments.
 

9-10 Location Number Assign a unique nb for each separate location included in the study.
 

11-12 Age Use actual age in years.
 

13-14 Sex Enter "X in Column 13 if male; enter "X" in Column 14 if female.
 
1516 Health Status Establish unique codes for health conditions found in your arem Up to three

17-18 conditions can be coded for each individual.
 
19-2D
 

21-22 Pregnant 	 Enter "X in Column 21 if "yes," "" in Colun'22 If "no." If question does 
not apply, make no entry. 

23-24 Lactating Enter "X" i n Column 23 if "yes," "°" in Column 24 If "no." If question dose 
not apply, make no entry. 

25-26 Program Enter "X in Column 25 if this individual or somefamily mner has participated
Participation 	 in the Nutrition Education Program. Enter X" in Column 26 if there has not been 

participation. 

27 	 Participant's 2stablish codes similar to the following: 1 mother, 2= grandmother.

Position in Family 3- daughter, etc.
 

28-29-30 	 Number Meetings Enter actual number.
 
Attended
 

31-32 Meets Criteria Enter "V in Column 31 if first criteria is met, "V" in Column 32 if not met. 
33-34 
35-36 Follow this "yes/no" pattern for as many critria as have been established., Up
37-38 	 to 8 criteria can be handled within this structure. 
39-40 
41-42 
43-44
 
46-46 

47-48 Person Reporting 	 Enter "X in Column 47 if person reporting is the same person whose diet is 
reported; enter "" in Column 48 if these are two different persons. 

49 Relationship 	 Establish codes similar to the following: 1 - mother, 2- grandmother. 
50-51 Typical Diet Enter "X" in Column 50 if the diet reported is typical for the individual: enter. 

"X" in Colunn 51 i the diet is not typical for the individual. 
r52-53 Reasons for Non- Establish unique codes for reasons the diet is not typical. Up to three resons

54-65 typical Diet can be coded for each individual. 
56-57
 

58-59 Interviewer Code Assign a unique code for each interviewer.
 

60-61 Date of Interview Enter numerical code for the month in Columns 60-61: 01 = January,

62-63 	 02 12 =.February....... December.
 
64-65 

Enter day of the month on which interview conducted in Columns 62-63. 

Enter last two digits of the year in Columns, 64-e5: 1975 - 75, 1976 - 76. etc., 
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_ _ _ _ _ 

COMPUTERIZED FOlMAT FOR INDIVIDUAL DATA 

INDIVIDUAL DATA 
Il ort Report Group 

A. IDINT CATI N: 
Form No. No. 

1.Group ~E 

2NaeNumber,. - J~ 

++. 5 a 7 8 

3. ddewa/LocMtion 
C IsS. INDIVIDUAL CHMACTUIITICA 

4 . A"sIe 5. ex 

61.Observlo hoeith status 
7,~~~~.7 Isrlnllprnn?8 

7. IsUSPWVIdnt prqatS srespondenit lactating? i i 
NIL

C. PARTICPATION DATA: 

9. HIs this pmsn or a family iwnbr participated In the Nutrition Ediucation Prfm?L d 

10. Mho is the participant? Position in family 11 

11. Now many meitingp he the participant annded to date? IIII 
28 29 30__3 ________________0.IP0-__ CONinD YUTUDAV*: 

12. FD 13.N14. NUHO OF MEETS CRITERIA 

N1LrI__ ___ 

31 32 

33 34 

36 36
 

37 31 

S4[1 42
 

,,43 44 
L~N COOWIO1 F1UU 

45 46 

Is. Is fte perm w is t ,0 of 16. Ifno,- is the relationship to the parson whose 
Informiti on for this repoi rt e : itI eotd........ 
am~ vomediet is being rpr dedi'rpored 

17. Are we my reamsonto think the diet. is not typical? Yea No 1
 
If yle. give femon. SR
 

Mo. Yew 

Name of hWeWlee No. [EQ Date of Interiew L62 3 LJ5 
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INSTRUCTIONS 
Infant Data 

PUWOSE To present a sample format for collecting field data about an individualwho is five years 

of age or less. 

INSTRUCTIONS: 

1. Enter the name of the group to which the infant belongs. This should indicate whether 
control or experimental; it may include the location if this differs by group. 4 

2. 	Enter the name of the infant whose food behavior is being reported; enter the code number 
assigned to this infant. 

3. 	Enter sufficient descriptive Information so you can find the housenola again TOr a 
subsequent interview or for verification of this one. 

4. 	Enter the infant's age in months since birth. If exact age cannot be known, estimate the :, 
age and write ":stimated" after the age entered. 

5. 	Check the appropriate box to indicate whether infant Isrmale ormafemal-.e. " 

6.Measure and record the infant's weight. 

7. 	Ask if the infant is in a normal state of health. If "yes,, enter enormal. if :no, ask. 
condition(s) and enter response reported. 

8. 	 Indicate whether the person providing the information~or some otherfemily members have 
participated in the nutrition education program. 

9. 	 If there has been participation, indicate who has been the participant; Identify this 
person's relationship to the infant. 

10. 	 Indicate the number of meetings or sessions the participant has attended. 

11, 	Indicate whether the infant was fully, partially, or not breast fed yesterday; if breast fed,,. 
indicate the number of times of such feeding. 

12. 	 Indicate whether the infant was fully, partially, or not bottle fed yesterday; if bott!efed,. 
Indicate the number of times of such feeding. Also, indicate the bottle formulicontent. ii-'r 

13. 	 Indicate whether the infant consumed any foods yesterday. 

14. 	 If "yes," indicate what foods were eaten. 

15. 	 Indicate how the food was prepared. 

16. 	 Indicate the number of times the food was eaten. 

17. 	 Identify the person providing the information for this report. 

18. 	 Indicate the relationship of this person to the infant. 

19. 	 Ask if the reported diet is typical. If "no," ask what makes the report atypical and enter 
the rspons repoied. 

21. 	 Record your nme and the date you collected the interview information. 
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___ __ 

INDIVIDUAL DATA
 
Infant or Child Onw-Flve Years of Age
 

A. 	IDINTIIICATION: 

1. Group 
Code


2. Nam of Infan or Child Ntimbei . 

3. Addraes/LrAtion_,___:-___."___"__._"-__ __-__ .' 

. INFANVS CHARACTuMTICk 

4.Age Imonths) 	 5. sexM i0 1- 6'. WeIght 
Male le 

7. Observable or reported health status... 

C. PARTICIPATION DATA: 
In 	 'orn? VYes-S. Has this person or a family mangie participated 1he.Nutrition Education 	 No 

9. Who Is the participant? 	 I..itlo in family, 

10. 	How many meetings has the participant attended to dat?_ _ _ _ _ _ _ 

D. 	 FOODS CONIUED YTIIDAY.. Number of
 
breat feedings
11. 	 The Infant or rhild was best fed? Fuily.,iPartilly,.i,....Not at Ill -yestrday 

Number of bottle
12. 	Is the Infant or child bottle fed? Fully__...Psrtially.._Not at all- feedingi yesterday
 

Bottle formula used
 

13. 	Did the Infant or child consume any foods other than that from breast or bottle? Yes _No 
If yes, list below: 

14. 	 FOOD 18. NUMIB OF16. HOW PREPARED TIMS EATEN 
(Spec& 

for 

Scoring 

the 
- Adquac. 

of 

_ 	 _ _ ' __ __ _Diet 
this

for 
this 

Individual 
___ ________ I_____ _r_ ______"_____ ___when the 

Data are 
Reviewedl 

L 	 REPORTING CONDITION" 

17. 	Who is the source of information for this report? 

18. 	 Met I. the relationship to th infant or child whose diet is described?_____________________________ 

19. Are there any reaons to think the diet reported is not typical? Yes________ No_______________ 

If yes. give reso .- __ __"_,._".__"-__'__ 	 __ __.-___ '__ __ _'. 

Name of InterviewrI Date of Interview_____________ 

A-7
 



INSTRUCTIONS
 
Family Profile
 

PUOSt To preent a sample format for collecting field data about a family: 

INSTWCflONS: 

1. Enter the name of the group to which the family belongs. This should Indicate Whether 

control or experimental; it may include the location if this differs by group, 

2. 	 Enter the name of the person whose food behavior is reported; enter the code number 
assigned to this individual. 

3. 	 Enter the name of the head of the household. 

Enter sufficient descriptive Information so you can find the family again for a subsequent4. 
interview or for verification of this one. 

5. 	List the persons who live in the household by identifying their relatonshiD to.the head 
"son," "father."of the household. For example, "wife," 

S. 	Indicate the sex of each household member. 

7. 	 Indicate the age of each household member. 

8. 	 Check the appropriate educational level for each household member. 

9. For womn in the household. Indicate if they are pregnant.
 

!10. For women in the household, indicate If they awe lactating.
 

11. 	 For employed members of the household, indicate the type of work they perform. 

12. 	 Add the number of checks in each appropriate column and enter at the "total" line.' 

13. 	 Record your name and the date you collected the interview informatior 
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- - -- - - - -
- - - -- - - - -

FAMILY PROFILE
 

A. IDENTIFICATION: 
..1. 	 Group .
 

. . . Nnih . .2. Nuns of person whose food behavior Is reported 	 . . 

-.3. Na of head of household 

4. Addreu/Locltion 

g.CHARACTUISTICI OF HOUSEHOLD MEUI 
9. 10i 

5. 	 7. a. EducMain Level 
If 

HIsheI ammw cheonddiAe gItlltionlhip sex 
I 	 If If =Ioeto Head I 

HofuOhC0lorn- Inco.- Corn- incon- astion T of 

M F plot@ plo clots Plot 

A- - 

- - - - -" 

-

- - -- - - -II E	 - 
-I 

-i 

- - .-

Date of InterviewName of Interviewer_________________ 

Ulxlmd. 

Update 
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INSTRUCTIONS 
Family Resouces Dat 

PUUOE: 	 To present a sample format for collecting field data aboutfiiilssUrces aVilible 

for food. 

INSTUCTIONS: 

1. 	Enter the name of the group m which the family belongs, This should indicate whether , 

control or experimental; it may include the location if this differs by group. 

2. 	 Enter the family name. This should identify the head of the household. 

3. 	 Enter the name of the person whose food behavior is reported; enter the code nunfib 

assigned to this individual. 

4. 	 Identify whether this family lives in a rural farm, rural nonfarm, or urban setting, 

5. 	 Identify the amount of money expended monthly for the cost of the residence. If the 
exact amount cannot be determined, estimate the amount and write "estmate" after 
the amount entered. 

6. 	 Enter the amount of monthly income available from all income sources. This Is likely 
to be an estimate, even if thei amount is reported by the respondent. 

7. 	 Make a survey of the foods available in the household on the day of report. Separate 
these by source: grown cm the land; gathered from field, forest or waterways; 
purchased; or other. 

8. 	 identify each food type within the correct source block. 

9. 	 Estimate the amount of each fcod type available. 

10. 	 Ask if the report about food availability presents a typical picture with respect to types 
and amounts; of food available on a given day. If "no," ask what makes the report 
atypical and enter the response reported. 

11. 	 Record your name and the date you collected the interview information. 
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FAMILV ESOUCS DATA 

A. IDENTIFICATION: 

1. Group 2. Family am ----...... * ..........
 

Code3. N&M. Of Person whose fod behu~iar Is eotd------~--

. R aNIDIENCE: 

5. 4.~rn uIav r - Rriafhi---- ----- -- a--------

C. INCOME 

6. Eatimited monthly income to household, in money from al ii&*bei.- " 

D.FOOi AVAILAIE INHOUsHoo ON DAY OF ROST:, 

7. SOuRce 8. FOOD TYPE 6i,tMATID AMOUNT -

Grown on the 

-.. (Space 
Gathered fram ,

field, forest or 
 Noting 
wa ys Ade*a 

__ ___.._____n__ ___ .._ . . .. n L "Of 

Available 
r r Food 

for 
• this 

Household, 

. .. .. # DN o .. "h 

Other Review 
Only) 

E.WOUTING CONDITIONSI: 10. Are there any reason to think the types aWd muounts of food we not typical for 
this household? Yes-No If yes, give reasons. 

Name of Interviewer Date oi Interview 
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INSTRUCTIONS
 
Wlk mmt Numa 1
 

meet for Recording Sequential basures and Changes In 
Diets for Individuals in a Group

hmy 

PIUN : To present a sample format for summarizing the food consumption data. The format allows 

summarization of any two comparable data sets for a single group. 

tmuMCTIOM
 
1. Review the field data to sort out invalid reports. Reports about food consumption may be 

invalid for a number of reasons. Some of these include: 
s/ More food than is normal--the preceding day was a holiday or feast day. 

V Less food than is normal--the person whose diet is reported may have been sick or 

unable to eat in the usual fashion. 
V/The data collector failed to obtain a complete report--the numbcri of times the food was 

eaten or the amount of the food eaten when the survey is in terms of amounts of food 

consumed.
 
V/The respondent may be an inappropriate person for the group--a member of the control 

group may be a pavrticipent in this or another nutrition education program. An experi
mental group member may have dropped out of the nutrition education program. 

2. Separate the experimental from the control group. Prepare separate summaries on Worksheet 

No. 1 for each group. Identify each Worksheet by the group.
 

Enter the names and code numbers of each member of the group retained through step 1, above.
3. 

4. 	 On the basis of the criteria established for the study, identify each relevant food category. If 

you have more than four food categories, use additional pages of Worksheet No. 1. 

5. 	 On thebasis of the criteria established for the study, review each report and determine 
whether the report represents (+ ) or (-) behavior on each food category. 

6. 	 Check the correct indication for sach individual on each food category under "Measure 1." 

Add the number of checks in each column under Measure 1 and enter the total in row "a." 
7. 

measure 1. That is, addB. 	Determine the number of persons included in each food category on 
the number checked (+ ) and those checked (4-)and enter this total in row "b." Note, that 

it is possible for these totals to differ from food group to food group if there is "missing 
data" in a food group. 

9. 	 Calculate the percent checked (+ ) and the peicent checked (-) using the instruction on 
line "c" (line a " line b) and enter the percents in row "c." 

10. 	 When data from the second data collection are available, repeat steps 1 through 9 and enter 

these results on the same worksheet under "Measure 2." 

11. 	 To determine the direction of change in diets over time (using the left half of the worksheet), 
review each individual on each food category and check the appropriate direction of change: 
( -- + ), ( + -,. - ), ( + - + ), or( -.. -). Note that two reports on an individual are 

necessary for this step. 

12. Repoat steps 7 through 9 to determine the number and percent for each food and change 
category. Note that 0tere are four behavior categories for each food category rather than 
two. 
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SUAIM SMEET FOR RECOMING SEOUB0TIAL EAS= AND
 
CHANGES IN DIETS FOR INDIVIDUALS IN A GOW
 

GROUP: _ DIETARY MEASES I CTION OF C -E IN IETS OVE TME 
FOOD CATEGMIIh FOOD CAUGu* 

2 3 4 2 3 4 

i me.wMmamwMeU memw Mesa,. f e + + - - + + - - + + - - + + -Msw 

code 1Io24.-W + 1 + 2 _ +T+ 2 _+11 4+ 
-1~ + + + + +. 

a.Total = --- MINEeach

a. Total N -f--of Individuals 

in Group I II I 
c."Pcent: (a .-b)x IdiLZL]Z iLZmLLsurLsW 

*NOTE: The nw'nbr of individials in a groupi may differ for sequentialmeasuaes. 



IjNJCTIONSI~m 

Wfkbest Number 2 

Analysis for Tie Groups with One Mesuwo 

To present a sample format for performing a statistical analysis (Chi Square test) to determine if two 
PUW5IZ: 

a single data set.
The format permits analysis of any two groups on 

groups re the eme or different. 

IrMMTUCTIONI: 
1, enter the data from rows "i." 

1. 	Usingthe same date (food) categories as defined for Worksheet Numbe 
of Worksheet Number"a," "bb. and "c" 

on the left half of Worksheet Number I in rows
"b," and "c" 
2 for the emperieal groups. 

"b." and "c" in rows "W" 
2. 	 Using Worksheet No. 1 for the control grory, enter the date from rows "a. 


and "f" of Worksheet No. 2.
"o,' 
through 	 i." 

obtain the totals required in rows "g"
through 'f"

3. 	 Using the N's in rows "u" 

That Is, they represent the number of respondent@
wre 	 the observed We.'b," "d," and 'e" 


falling into a given dat
4. Rows #*a.0" category on the basis of the interview data. The calculations required In rows 

im'" give you the conpaable eapected Ne-the N's which would be found by chance alone. 
.'. 	 through 

two sets of N's are compared (by performing the remaining steps on the Worksheet) to determine if 
Thee 

tWo groups lage enough to be considered a n---ch-nce difference. 
there is a difference between ft 

rows "J" + 
There Is a simple check you can mnke on the accuracy of your calculations to this point: 

6. 	 ' 
.. I" + ''n should equal row "f." 

"k" should equal row "c:" rows 

iM") are less than 10, use caution in 
When entries in this block of calculations (rows "j" through 

so6. 	
An expecld N of less than 10 is considered by some statisticians to be 

interpreting the results. 
use of the Chi Squire test questionable. Other statisticians place this level at 5 rather 

low as to make 
If you find a value or two here at about 5. the Chi Square test can be used since a correction 

than 10. through "q"). However, if expected 
is made for emall expected N's in the next set of steps (rows "n" 

that data category should be eliminated 
N's in a given data category we uniformly or frequently email, 


and the Chi Squwr% test performed us!ng only the remaining data categories.
 

"n" through "y." The calculations in steps 
7. Perform the step-by-step calculations called out for rows 	

Thus,
"n" through "q" provide the aeolute differonce between the observed and the expected N's. 

through 
area, the plus or minus sign of the difference is ignored. 	 Entries in rows "n" 

within the I I 	 (that is, a negative value), enter 
"q" cannot be less then "0." If the calculated value is less than "0" 

"o," "ps" and "q" should be 
In each date category, rows "n,#

"0" instead of the calculated value. 

and "u" should be the same.


the same and rows "r." "s," "t," 


Deermine the Chi Square for each individual data category following the instruction in row "A" (the
 
8. 

sum of rows "v" through "y'). 

refer to. 
Using the "2"degree of freedom shown in row "z" and the Chi Square value in row "A," 

9. 	 (Use the instructions provided for 
Table 0 and determine the significance level for the Chi Square. 05."Enter thse results in row 

Table S to dtermine the signi ficance level.) 


Determine the number of degrees of freedom for the combined set of data categories following the 
10. 

instruction in row "C."
 

Determine the Chi Square for the combined set of data categories following the instruction in row "0."
 
11., 

and the combined Chi Square shown in row "D, 
Using the degrees of freedom shown in row "C"

12. 	 Enter ihis result in row "E,"hi Square from Table B.
determine the significance level for the 
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_ _ 

_______ ______ ______ 

________ 

ANALYSIS FOR TWO GROUPS WITH ONE MEASURE
 
"ORKSIHUT NUMUSM 

GROUPI GIP 2 

DATA CATEGORIES 

STEPS POCEDIE 1 2 3 4 

N % N % N % N 

Enter Oe total* from (+) Behavior
 
the bottom of Wisk- b: (-) Behavior

shet 1 for Experli
mental Group c:TOTAL (a + b) 

the 
Enter 

bottom 
the totals 

of Wrk-
from d: (+) Behavior -.-.-.- - 

she 1for the 0: ) Behavior - - . - - -o---

Contrd Group f: TOTAL (d + e)
 

Use the N's inrws g: a+d
 
a troghf h: b + e
ndcaloulat the _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

Chi Squares i: g+h _"
 

NOTE: IfaonV j: cxg"i 
ItrVinthia k: c x h _i_____block I# lea. ____________ _______ 


than 10. see

x g ,.Instructlons 1: _i__ _______ 

m: fxh i 

NOTE: Disregard n: a- - 5 -_ . .. __ . _
plus or minus 0: lb - ki - .5 
signs ofsub
tractionwithin p: Id - 11 - .5


II q: le - ml-.5____ 


n 2r: 
02S: 

t: p2 
__ _ _ __ _ _ _____...... r____ _r ____________. 

2I 

t: sP 

x: t-

Y: U "m _"_ _.. 

z: Degrees of freedom 1 1 1 1 
Chi Square for
Individual Data A: Chi Square ( v +w+x+y) L _ ___Categories 

B: Significance of difference 
Chi Square for C: Degrees of freedom (Sum of rowCombined Data 'z" for Categories used) 
Categories D: Chi Square (Sum of row "A" entries) 

E: Significance of difference •_, 
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INMILUCTIUMS 

Vwkuhest Numbe 3 
Analysis fo Two Grwoups with Two IlkaWn 

OPLIWaM 	 To pne a sample foma for pIrforming a statisticai analysis (Chi Square test) to detrmine if tWo 
groups re the sa or different when they ae compared on changes from one measurement period to 
another. The formt permits analysis of any two groups on any two sets of comparable data. 

,iNSrUCONI:
 

1. 	Using the same date (food) categories as defined for Worksheet Number 1, enter the date from rows "a," 
°sb," and "c" on the right half of Worksheet Number I for the experimental grou in rows "a" through 
"" of Workshet Number 3. 

2. 	 Using Worksheat Number 1 for the control group,enter the data from rows "a," "b," and "c" in rows 
"f" 	thirough "j" of Workheet Number 3. 

°. 
3. 	 Using the N's in rows "a" through "J'" obtain the totals required in rows "k" through "n. 

4. 	 Rows "'a"through "d" and rows "f" through "i" are the obeerved We. That is, they reprosent the 
number of respondents falling into a given date category on the basis of the interview data. The calcula
tions required in rows "o" through "v" give you the comparable e.V=et Noa-the N's which would be 
found by chnce alone. These two sets of N's are compared (by performing the remaining steps on Work
sheet Number 2) to determine if there is a difference between the two groups lrg enough to be con
cidered a non-chance difference. 

5, 	There is a si mple check you can make on the accuracy of your calculations to this point: the sum of 
rows ofo" through "r" should equal row "e" the sum of rows "a" through "v" should equal row "j." 

6. 	 Mmen entries in this block of calculations (rows "o" through "v") ae less than 10, you may went to 
make som changes in your analysis. An expected N of less than 10 is considered by some statisticians 
to be so low as to make use of the Chi Square test questionable. Other statisticians place this level at 
5 rather than 10. If you find a value at about 5, or even several values at about 5, the Chi Square test 
can be used--but should be interpreted cautiously. If expected N's in a given data category are uniformly 
or frequently small, that data category should be eliminated and the Chi Square test performed using only 
the remaining date categories. If the snall expected values are uniformly associated with one type of 
behavior pattern, a recombining of behavior patterns can be accomplished and the small expected N's 
eliminated. Worksheet Number 3a presents such a recombining on the basis of the following three 
categories: (- -- + ),(+ -- + ),and(+ - - and - -) -), 

7. Perform the step-by-step calculations called out for rows "w" through "D." The calculations in thee 

steps make use of the abeolute diffeence bedwam the observed and the expected N's: for example, 
a- 0 b-P3' Thu0'wthinthe area, the plus or minus sign of the difference is ignored. 

8. Determine the Chi Square for each individual data c3tegory following the instructions in row "F" (the 
sum of rows "w" through "D"). 

9. 	 Using the "3" degrees of freedom shown in row "E" and the Chi Square value in row "F," refer to 
Table 5 and determine the significance level for the Chi Square. (Use the instructions provided for.. 
Table S to determine the significance level.) Enter these results inrow "G." 

10. Determine the number of degr ea of freedom for the combined set of data categories following the 

instruction in row "H." 

11. 	 Determine the Chi Square for the combined set of data categories following the instruction in row 181.0 

12. 	 Using the degrees of freedom shown in row "H" and the combined Chi Square shown in row "I," 
determine the significance level for the Chi Square from Table B. Enter this result in row "J." 

Best Available Docwnc.;t
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ANALYSIS FOR TWO GROUPS' WITH TWO MEASURES 
: xi.2 WORKIHET NUMER32 

__,_______ DATA CATEGORIES 
STiPS POCEDURES 1 2 - 3 4 

N % N % N % N % 
' a: (-) -+ (+ ) _ _ _ 

b
+.:b: 	 +, , 	 (+) (-) 

Enter the totals from 	 --.thebottomof Work-	 c (+) - (+)
sheet 1 for E,prl
mental Group 	 d: (-) "* (-) 

e:Total(a + b + c + d)

f: (-) * (+) 

Enter the totals from 9: (+) -)
the bottom of Work- h:
sheet I for the 
Control Group 	 i: -) -) 

j:Total (f + g + h + i) 

k: a + f 

UsetheN'inrows 	 I: b + g
a thwough end
calculatethe 	 m:c+h 
C(hi Squares 

n: d + i 

o: (e x k) + (e + j) 

p: (e.x1) + (e + j) 

q: (ex m) + (e + j)
NOTE:. If any,eqryIn this r: (e x n) (e + J)_

block Isless
 
thenI0,0se 8: (JLx k) + (e + j)
Instructeons s:_(______)_ 	 _(e_+__) 

t:' 0 x 1) + (e + J) 
u: (j xm) + (e+ j) 
v: (j x'n)*- (e + j)
 
w:lawIa- - 012 + 00
 

2x: P 'b _y: c - q 2 q 

D z: UsregarNO:plus or mlnu# 	 IId 12 r 

signs ofsub.
traction within A: 	I :- 12 S 

I I : g-tI1_ t 
C: h u12 • u-

v12
D: Ii- v 

ChiSqua e for E: Degrees of freedom 3 3 3 3 
Individual Date F: Chi Square ( w +Y+Z+ 
Categories 	 A4+C+) 

G: Significance of difference 	 .... 

H: Degrees of freedom (Sum of row 'E" for Categories,.used) 
Chi Square for
Combined Date I: Chi Square.(Sum of row "F" entries)

Categories J: Significance of difference _ _:__ _ _
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INSTRUCTIONS
 
Workshet Number 3m
 

Altemae Analysis for Two Group with Two Measures
 

PUrFM 	 To present a sample format for performing a statistical analysis (Chi Square test) to determine 

if two groups are the same or different when they are compared on changes from one measure-' 
The format permits analysis when the Worksheet Number 3 analysis

ment period to another. 
-) 	 or (- - ) category.yields small expected N's in the (+ 

The format 	permits analysis of any two groups on any two sets of comparable data. 

INMJCTIONS: 

1. Using the same data (food) categories as defined for Worksheet Number 1, enter the data from 
on the right half of Worksheet Number 1 for the experimental group

rows "a," 	 'b," and "c" 
-) 	 and (- - )

in rows "a" through "d" of Worksheet Number 3a. Data for columns (+ 

must be combined.
 

"a," "b," 	 and "c ' 
2. 	 Using Worksheet Number 1 for the control group, enter the data from rows 

in rows "e" through "h" of Worksheet Numiiber 3a. Data for columns (+ 4 - ) and (- 4- ) 
must be combined. 

through "h" obtain the totals required in rows "'" through "1." 
3. 	 Using the N's in rows "a" 

through "g" are the observed N's. That is, they rep
4. 	 Rows "a" through "c" and rows "e" 

resent the number of respondents falling into a given data category on the basis of the inter
give you the comparableview data. The calculations required in rows "m" through "r" 

-- the N's which would be found by chance alone. These two sets of N's areexpected N's 
Worksheet Number 3a) to determine if there

compared (by performing the remaining steps on 
is a difference between the two groups large enough to be considered a nonchance difference. 

There is a simple check you can make on the accuracy of your calculations to this point:5. 	 the sum of rows "p" through r""d;"
the sum of rows "in" through "o" should equal row 

should equal row "h." 

are less than 10, useWhen entries in this block of calculations (rows "m" through "r")6. 
caution in interpretirg your results. An expected N of less than 10 is considered by some 

Other statisstatisticians to be so low as to make use of the Chi Square test questionable. 
If you find a value or two here at about 5, theticians place this level at 5 rather than 10. 

However, if expected N's in a given data category are uniformlyChi 	Square test can be used. 
or frequently small, that data category should be eliminated and the Chi Square test performed 

using only the remaining data categories. 

The calculations7. 	 Perform the step-by-step calculations called out for rows "s" through "x." 
in these steps make use of the absolute difference between the observed and the expected N's: 

for example, I a - ml, Ib - n . Thus, within the area, the plus or minus sign of the 

difference is ignored. 

Determine 	the Chi Square for each individual data category following the instruction in row8. ofz'" (the sum of rows "s" through "x"). 

"y" 	 and the Chi Square value in row "z,"9. 	 Using the "2" degrees of freedom shown in row 
(Use the instructionsrefer to Table B and determine the significance level for the Chi Square. 


provided for Table Bto determine the significance level.) Enter these results in row "A."
 

Determine 	the number of degrees of freedom for the combined set of data categories following10. 
the instruction in row "8." 

Determine 	the Chi Square for the combined s6t of data categories following the instruction in11. 
0C."row 

"B" 	and the combinad Chi Square shown in row "C,"
12. 	 Using the degrees of freedom shown in row 

determine the significance level for the Chi Square from Table B. Enter this result in row "D." 
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ALTERNATE ANALYSIS FOR TWO GROUPS WITH TWO MEASURES
 
WORKSHEET NUMER 30 

GROUP 1 GROUP 2 

_________ DATA CATEGORIES _________ 

STEPS PROCEDURES 1 2 3 4 
N N N N 

a: (-) + (+) 
Enter the totals fran - - - - 
the bottom of Work- b: (+) (-) and (-)-(-)
sheet 1 for Experl-- - i - 
mental Group c: (+) - (+) 

d: TOTAL (a+b+c) 

Enter the totals from - - - -..
the bottom of Work- f: (+) - (-) and (")+(L)
sheet 1for the
 
Control'Group g: (+) 4 (+)
 

h: TOTAL (e+f+g) . 

i: a + e 
Use the N's in rows
 
athroughhand j: b + f "
 
calculate the I
 
Chi Squares k:c+g + ___..._
c g__-__-

__________..1: TOTAL (i+j+k) ..L______;_,___.____ .________ 

m: (dXj) 1 .. 

n: (dx J) 1_____ 
NOTE: If any 

___
 

entry In this o: (d x k) I ____...___
 

block Isless
 
than 10. see p: (h x i) + I 

q: (h x j) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

r: (h x k) + I 

s:Ija _M1 
2+ M_____ _____ _____ _____ 

2t: Ib - n n 1"i 
NOTE: Disregard 

.________..plus or minus U: IC - O1 2+ O _ 

signs of sub.--p 2 . mtractlonwithin v: e - i _ _ 1_ _________ ___________ ______ __ " 


x: I g r12 r_ 

y:Degrees of freedon 2 2 2 .... 2, 
:hi Square for 
ndividuml Data z: Chi Square w++X)V 

,A: Significance of difference ____. ______ 

B: Degrees of freedom (Sum of row "y"for Categories used) . 
:hi Square for 
:ombined Date C: Chi Square (Sum of row "z"entries) 

D: Significance of difference 
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INSTRUCTIONS 
Workahet Nuader 4
 

,Analysis for hN Goup with Two Esausures (Case Study)
 

PUIOSE: 	 To present a sample format for a statistical analysis (Chi Square Test) to determine if there 
is significant difference in the food behaviors of a single group measured at two different 
points in time. The format is appropriate for case studies, where a control group is not used. 
It can also be used when the first measurement in an experiment demonstrates that the 
experimental and control groups are not comparable-in which case the continuing study of 
the experimental group can be done as a "case study." 

INSTRUCTIONS: 

1. 	Ute the same data categories you used for WorksheetNumber 1. Write the title of the data 
category or categories in the appropriate spaces numbered 1,2, etc., under the heading 
"DATA CATEGORIES." If more than four categories are needed, add columns to the worksheet. 

2. 	 Enter the data from the "Dietary Change" side of Worksheet Number I in rows **a*" 
through "e." 

3 Use the N's for rows "a" and "b" to calculate the Chi Squares by following the remaining 
steps "f" through "i" on Worksheet Number 4. 

4. 	When an entry in row "f" i s less than 10 you may went to eliminate the data category from 
the Chi Square test. If entries in row "f" are consistently much less than 10, eliminate 
the Chi Square test and use only the N's and percentages in rows "a" through "e." 

5. 	Determine the Chi Square for each individual data category following the instruction in 
row 

6. 	 Using the "1" degree of freedom shown in row "j" and the Chi Square value in row °k,". 

refer to Table B and determine the significance level for the Chi Square. (Use the Instruc
tions provided for Table B to determine the significance level.) Enter these results i row 

7. 	 Determine the number of degrees of freedom for the combined set of data categories 
following the instruction in row "m." 

8. 	 Determine the Chi Square for the combined set of data categories following the instruction 
in row "n. 

9. 	 Using the degrees of freedom shown in row "in" and the combined Chi Square shown in 
row "n," determine the significance level for the Chi Square from Table B. Enter this 
result in row "o." 

10. If a Chi Square is significant, determine if it is in the right direction, that is, demonstrating 
a positive effect rather thin a negative effect. If row "a" is greater than row "'b,"the 
effect is positive; if row "b" is greater than row "a," the effect is negative. If row "a' 
is equal to, or nearly equal to row "',"there has been no overall effect. 
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4 

ANALTSIS FOR ONE GROUP WITH TWO MEASURES (CASE STUDY)' 

GROUP WORKSHEET NUMS 

_______ DATA CATEGORIES 

STEPS PROCEDURES 1 2 3 4 

N % N % N % N % 

a: (-) (+)
 
Enter the totals for
 
dietary change at b: () " (-)-
from the bottom of
 
Wbrksheetl C: (+) * (+) 

d: (-) (-) 

e: TOTAL (a + b + c + d) 

Use the Nos In 
rows a and b 
and calculate the 
Ohi Squares 

NOTE: It any
 
entry in this
 
block is less
 
than 10. see f: a. + ba
 
Intrctions
 

NOTE: Disregard

pius or minus
 
signsofsub
traction within g: Ia-bI 

h: g 
2 

i: h 
Chi Squar6 for j: Degrees of freedom 1 1 1 1Individual Uata
Categoaies k: Chi Square = i f ___ __,__ ._•_, 

I: Significance of difference ___ : _ 

Ohi Square for m:Degrees of freedom (Sum of row j for Categories used) .... _"_, 
Combined Data aCategories n: Chi Square (Sum of row k entries) ,_ 

o: Significance of difference _ 
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INSTRUCTIONS 
Worksheet Number 5 

Cost-Effectivenoss Analysis 

PUW6 : To present a sample format for collecting and using cost and performance date to demonstrate * cost. 
The basis for this analysis is the cost of one unit of behavioral changeeffectiveness of the program. 


tho cost associatad with the nutrition education required to bring about positive change in the food
 
behavior of one individual. This format will work equally well if performance data are available from
 

the whole group or from only a sample of the group.
 

INIMUCTIONS: 

1. 	 Identify the group for which the date are collected. If data are prepared for more than one group repre. 
senting, for example, different approaches to nutrition education, prepare separate worksheets for each 

group. 

Block I. SEQUENTIAL TIME PERIOD, handles data for sequential periods of program operation. Identify2. 
the time period the data represent. It is better-but not essential-that successive time periods be 

equal. When comparisons are made between groups, It is essential that time periods are comparable 
for each group. 

3. 	 Enter the number of new program participants each period in row "a" and the number of dropouts In row 

"b. Dropouts are those who enrolled in the program but did not remain with it for any reason or set of 
Determine the net number of new participants (row "a" minus row "b") and enter in row "c." 

reasons. 

.4. 	 Define the criteria for determining whether (- -'+) or (+-'--) behavior has been exhibited. For example 
the criteria may reflect this type of change across any food ceagory, or the criteria may require this type 
of chong_ within one specific food category. Notethat the procedure does not deal with ( + -*+ ) and 
(- -+ -) behaviors since these do not reflect a change in behavior. 

5. On the basis of the criteria defined in step 4 above, identify the percent of new participants showing 
(-+ -) behavior and enter in row "d." Identify the percent showing (++-)behavior and enter in 
row Se." Determine the net percent positively affected by subtracting row "a" from row "d" and enter 
in row "f." 

6. 	 Derive the net number of persons positively affected (row "c" x row "f" . 100) and enter in row "g." 
Round this to the nearest whole number. 

7. 	 Enter the cost of program operation this period in Yow "h." 

8. 	 In block II, CUMULATIVE TIME PERIOD, data are accumulated over the succeLsive time periods. In each 
cumulative time period space, enter the total time included. For the first block, this will be the same as 
the first sequential time period. For the second block, the cumulative time period will start with the 
beginning of the firat sequential time p4riod and end with the end of the second sequential time period. 
For the third block, the cumulative time period will be th3 beginning of the first sequential time period 
and the end of the third sequential time period. 

9. Determine the not number of participants to date by adding all of the row "c" entries and enter in rmw 
entries"i" Determine the cumulative number of persons positively affected by adding all row Seg" 

and enter in row "J." 

10. 	 Calculate the percent of participants positively affected to date and enter in row "k." 

11. 	 Determine the Gumulative cost of program operation by adding all row "h" entries and enter in row "I." 

12. 	 Determine the unit measure of cost effectivw.ness (row "I" "row "j")and enter in block Ill. Note that 
if the net percent cumulatively affected (row "k") is a negative value, the cost per person positively 
affected cannot be calculated for this time period. 

13. 	 Block IV. PResent a narrative description of all resources used in the education program which do not 
require monetary expenditures. Examples of such resourcw; are services of volunteer workers, free media 
time, donated food or fuel, at cetera. If donated services, niaterials, and equipment differ from time period 
to time period, identify the time period to which the description applies. Calculate or sstimat%the monetrV 
value of the donated goods and services and enter this amount in row "m." Add the row "h" entry to the 
row '" entry and enter this amount in row "n." Add all the row "n" entries to determine the cumulative 
program and donated costs and enter in row "o." 

14. 	 Determine the unit measure of cost-effectiveness, including programk and donated costs Irow ,o" + row 
"J") and enter in block V. 
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__________ ____ _____ ____ 

_____ _____ ________________ 

____________ ______ 

________ ________ 

__ _ _ _ _ 

omOUP 

1. SEQUENTIAL TIM PERIOD 

a: 	Number of new participmnts 

b: Number of dropouts 

c: Not number of new participants 'Is - b).. 

d: Percent of new participants showing
 
(-) .14-behavior 


e: 	Percent of new participants showing
 
4+) .(-behavior 


epront positively affected (d-ea)c: 

g: Not number psitively affected 

h: Cost of rogram operation 

1. CUMULATIVE TIM PERIOD 

i: 	Not number of perticipants to date
 
(add all "c" entries) 


j: 	cumulative number positively affected
 
(add all g"entries)________ 


k: Not percent positively affected to date 
((~i) x 1003_ 

1: 	 Cumulative cost of program operation
(add all "h" entries) 

UNIT MEASURE OF COST-FFECTIVE-
EU.+PROGRAM ONLY (I + ) 

Ilm. 
COSTS 

INLDN ANDI'.+:NESS, PRA 

IV. 	DESCRIPTION OF DONATED SERVICES. 
MATERIALS. EQUIPMENT: 

Equivalent monetary value of donated 
goods and services 

Progam and donated costs (h m) 

Cumulative program end donated costs 
(addNall "n entries) feed___m..__J 

COSTEFFECTIVENESS ANALYSIS 
WORIKSHEET NUMISER 5 

_ _______ _____ ___________ 

______________ ______ 
______________ 

+ 

jV. 	UNIT MEASURE OF COST-EFFECTIVE- TT 
IDONATED COSTS~- AN(o,_ 	 I __ 

e made acros. ,nries A// other calculations ae made t clmn, 	 '
NOTE:, Calculationsin rows, , and o 
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INSTICTIONS
 
TAbe A
 

TMIe of Rndom Numbers
 

RIA6t To make selection of a sample of people on a strictly chance basis. 

INSTCTIONL: 

1. 	Numbr the total set of people from whom selection isto be mad. orexample, ifthere 
are 90 people included, number them from 01 throunh 90: f therware YWlincl6uded, 
number them from 001 through 400. 

2. 	 Determine the if.umber of people to be randomly selected. 

3. 	 Select the set of digits to be used for making random selection. If two digits are required 
(as in the 01 thiouh 90 example), the first two, secund two, or third two digits of the 
four-digit set could be chosen. Selection can be made by blindly pulling one of three 
slips of paper, each of which identifies a two-digit set. 

4. 	 Detrmine the point at which selection is to start. Select the column and row of digits, 
within thecolumn by the above described "slip of paper" technique. 

5. 	 Determine the direction of random number selection by the same "slip of paper" tech
nique. Directions can be "up," "down," "right," or "left." 

6. 	 Once the start point and direction of selection have been determined by the above steps., 
go through the table writing down each "within bounds" number encountered until the 
desired sample has been achieved. 

7. 	 Obey the following rules in making random selections: 

a. 	 Once a number has been selected it cannot be reselected. 
For example, if 30 cases within -the001 through 400 range is determined by 
steps 1 and 2 above, the number "136" can be selected only once. If "135" 
appears again in the selection process, it must be replaced by another "within 
range" (001 through 400) number. 

b. 	 Repeat steps 3 through 6 each time a new random selection is to be made. 
Otherwise, there will be a non-random selection factor introduced. That 
is, there will tend to be a similar use of the same portion of the table over 
and over again. 
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TABLE OF RANDOM NUMBERS
 

ROW COLUMN NUMBER ,._ "_"___'
 
NUMER 1 2 3 4 6 6 1 7 U 

1 0544 7692 3808 9193 5054 4670- 7839 4274 
2 3202 7587 5662 4800 3286 8919 2530 8374 
3 2701 2459 1086 0314 0972 2203 3821 9650 
4 5998 3427 3134 4503 8721 1670 2272 '5196 

* S 8706 4743 7902 4797 5303 1683 2683 2061 
6 2377 4946 5986 7315 0902 2934 0196 7415 
7" 1670- 9433 0027 1317 0633 8605 5873 3784 
8 " 8265 1504 1991 1921 6872 3482 2196 2785 
9. 3075 1130 6509 2994 8723 4293 9278 7042 

10" 9554 5886 8642 4238 5935 0364 1414 1205 

11, 8786 7150 9118 1276 9730 9518 3275 7290 

,12 4930 7098 3265 2901 8477 1626 3757' 5122 
13 9183 4553 -.0627 6545 5315 4053 2079 6772 
.14 0296' 7825 4353 1073 6057 5764, 0647 4589 
15 5713 0368. 2083 0223 8063 5944 6041 5543 
16 1547 7654 7231 4664 3507 8102 5238- 7030 
17 4275 9455 5258 5456 7379 1963 3854 3650
18 1811 3445 2394 2327 3442 2857 3433 , 2621 
19 , 0762 6629 5198 8147 ;5676 3882 1400 8668 
20 2550 7828- 4167 7204 7519 8631 1122 1386 

21 838 1493 6400, 6951 2414 4747 4609 5398
 
22. 6883 7991 0767 7979 8244 3642 6996 5424
 
23 5642 8462 4910 5038 2524 7054 2129 1264
 
241, 0728 0864 3519 0530 2730 0215 6951 5013
 
25 1377 2639 5778 1059 0693 8405 7101 4119
 
26 2741 3662 7194 3551 0436 1121 4112 7875
 

,
27 8656 3339 ,4773 0918 6380 8016 5439 8608
 
28 6071 3417 5841 7418 1493 ;.9407 7171 3688
 
29 3390 5421 0944 0517 4344 8936 5800, 0010
 
'30 .- 2887 3543 7617 7569 -:'2026 4998
,9381 9953 


31 1480 3615 7786 5753 1872 5213 4112 0723
 
32 8586 1132 9578 5071 1411 3654 1791 9358
 
33 4383 5110 3346 5326 3467 5618 3486 0749
 
34 6806 3239 1766 0697 9861 4433 0712 6868..
 
35 2440 4736 0395 2357 4244 3922 5379 0086
 
36 5499 6265 7286 6299 2554 7954 6352 9852
 

'37 4353 4207 4259 2731 3461 9173 2911 8659
 
'38 7786 4843 9910 5018 1822w. 5266 .0183. 5810
 
,39 5998 3628 0155" 5155 8251' 7142 01999 6421
 
40 9574 6288 3686. 5522 4851 6586 5311 ' 7441 

" 
41 3290' 2512 -3685 2734 1000 . 78' 8541' 3518
 
:42: 9S41 7602' -3385 6509 8773 -. 2022
4516 0439' 

43 2142 3391 . 7066, 6923 9194 6875 129 '7626 

44. 0828 3772' q,:9778;,. 8310 8374. ':5550 1440 ,9878 
45- 1216 7825 '1346 0862 9538 1181 5918 3347:
 
46 2082 1686 7914 2390 3014 0735 4248 3083:
 
47 3644 0727 1850 7678 9417' .6120 57901., 8280
 
48 9230 8575 0564 1871 5451 - 0567 4740 1686
 
49 8117 4673 5795 8812 3419 9910 9504 0248'
 
50 8183 9124 6775 5442 2444 4370.- 1605.,11015
 

Random number values presented in these tables ware gsneroted by Synectics Corporation through use of a coruter progrom 
developed by T. Vind. Honeywell Incorporated. Aerospace Division. St. Petersburg. Florida. The Copyrightedprogram goner. 
@tes 192 Gaussain and uniform random numbers between 0 and 32,768 before recycling. 
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ROW UJ UI 

NUUER 9 10 11 12 13 14 15 16 
1 05 96 4507 0170 8976 2600 2954 1405r, 
52 2052 0666 8042 8990 1353 4916 5208 5942 
53 3985 0829 6480 2122 2873 3237 4834 1897 
54 2292 7888 4690 5672 9164 6975 6984 6218 
55 9960 2657 5038 8879 7742 6592 5482 1601 
56 4804 7820, 7214 6901 0709 4596 0078 9769 
57 8832 3921 '3954 0798 3070 7714 6365 0617
58 2728 5478 2937 3062 3274 5273 5918 6270 
59 2011 '9480 2720 6555 5816 8096 3370 9045 
60 1959 0192 1354 5597 1491 3330 4874 8244 

61 2653. 8620 8662 2062 0967 5064 9642 5640 
62 "1176 6621 5238 7623 2374 2263 5627 1367 
63 "9424 1774 6275 5988 3126 6112 3851 9103 
64

e65 
6279
8225 

2053
0300 

2911
5883 

5068 
8681 

3226
9608 

8119 
3565 

4072 
1906 

4960 
0973 

66. 0409 8918 , 5146 6582 8863 6946 6111 6746 
"67 2199" 7013 0981 1610 7444 2640 6926 1630 
68 4990 9004 1438 8084 6215 9516 0431 2590 
69 9993 ' 1343 4339 0672 3820 8939 0367 2510. 
70 3195 4741 4833 2711 2642 8322 0160: 5670 

71 !,.7555 7823' 1283. 8997 3469 6680 . 5351 0779 
72. 3651 3344 7380 1896, 0503 3967 1209 2338 
73 0758 1566 4584 2473 3405 0187 .0574 2145 
74. 9528 9417 9127 6001 1511 8668 2232 8001 
75' 8275 1804 8013 2570 8630 6232 9150 2948 
76 6713 2675 .1292 6489 . 8271 9473 1916 1333 
77 0470 1025 0064 2410 3833 . 1309 9759 7945 
78 3874 7720 3199 6479 7870 5430 0612 9349 
79 1587 8858 3339 7904 0799 4019 5539 6624 
80' 6933 9495 '3897 1861 4966 5310 7011 1481 

81 1958 9891 .4333 4945 1933 0581 5151 4696 
.82. 1788 4876 3879 1339 9019 0161 7014 8756 
83 0251 1383 4816 9434 2276 0318 7272 8411 
84 4323 3405 2194 0795 5014 7478 9288 2351 
85 9634 7993 3837 0066 0904 5003 2282 .2483 
86. 0474 5485 9614 . 3366 0057 2308 6961 4593 
87" 1517 6952 5166 2711 2960 5130 1617' 6683 
.88 6114 2604 9185 0504 6488 7700 5953 7806 
89 9057 5375 :4853 0547 5347 7022 8398 8059 
90 9945 7321 4679" 2263 6012 9425 7703- 5761 

.91 8144 7921 0667 2202 5280 5453 1314 5833 
92 : 7843 9094 .3868, .0998 .9088 7254 2560 0407 
93.' 4687 1993' .0381 6389 5162' 6192 3480 -0068 
94). 2962 0382 ,8799, 8932 7030. 7234 9220 5496 
95 7355 2105 8042 3433 4508. 3288 . 3591 ,2222 

96 3972 2973 :5244, .5,5045 5042 -3862 3573 5512 
97 2066 5518 !'4144 4814 8121, 5235. 7553 8220 
98 6770 6997-" 9250 2470,i 5438, .2460 1520, 1891 
S99 1938 9489:9290 3641 3044 0358 1244 ."3365 

100 4279 1842, 5313 9870 0049 581 1751' 7789 
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NUER 17" 18 19 20 21 - 22 23 24 

101 4629 7770 3422 0391 5696 3205 1106 4434 
102 1510 4317 9850 7709 0119 8185 7736 9822 
103 -3967-- 8011 2928 0035 9901 6917 9694 3801 
104 9910 1052 4887 4346 1662 0452 1284 8617 
105 7633- '2674 9285 6279 1852 5890 4416 3942 
106 -6856.'' 4643 5895 4586 8883 6100 7957 6723 
107, 5983"' 8592 7818 9484 3680 3448 1163 1833 
108' .6550- 0277 7646. 4328 8843 6623 6425 4142 
109 '0460 0623 5021 1116 4916 5086 30821 0698 
110 9361:, '2386 5910 2242 6401 1346 5356 0772 

111 6976, 8254 3219 4303 2703 1130 8849 4736 
112
11i3 

3975
,-427, 

r0628
4043 

9458 
9907 

1470
4947.! 

3415 
9616 

0764 
0072 

5111 
4356 

4314 
4325 

114 6274 7419 3617 0690 7544 4647 7147 9592 
,115, 6946 7351 4133 1718 2698 8685 5502 7087 
116 4955 2233 7602 5793 3076 1321 7352 1782 

:117 .4975 2935- ,9667 7749. 1323 4016 0976 2923 
118 0359 7414 2017 2691 2241 4279 8876 3160 

19 5883. 5684. 0558 1711 0335 9114 3902 1810 
120r:.,. 6710 '5092 1078 7284 9927 0847 7608 6274 

T,121 1119 2699 5578 2287 2238 6749 0196 6270 
122; ,'16001 7226 5110 5479 5764 3242 4995 6222 
123 3807,; 3296 8496 9839 8845 9693 8511 6180 
124 .9250 9076 4607 3175 4239 9790 '1410 5460 
125' 2621 0034 9085 3032 2589 3994 4767 9087 
126 0025,, 9700 9895 9043 0446 .7260 8295 4010 
127'' >0700 7845 1669 7799 2727 7146 4864 5122. 
128.. 2583 6514 3468 8997 3670 3702 6003 1894 

.29 9488 8214 3019 2761 4347 9474 1931' 6653 
!/130 6071 1892 7374 6168 8643 1609 5993 6691 

131: .9348 3901,.' 3630 1101 9881 1749 7428 6118 

132,,
133 

,9464 
, 8947 

2978 
, 1965 

2383
3550 

9228
1470 

0390: 
3114 

5306
3742 

1528:
4469 

3927
7242 

134-,:5599 9074.
135, 4192-9493' 

3545
0827 

1302
9775 

5899
2206 

1289
3226 

3621
1728 

7498
5830 

136 '7127 2867 9630 3847 4400 4604 0319 1046 
137.,,! :0998 8788 .0232 1918 8988 5246 .2350 0554 

138 2741 3645 7409 2756 6481 '1023 5650 7719 

139- 8017. 1864 8536 1031 7875 4576 2232 4549 
140 . 8345 "3911. ',3207 8408 3500 1594. 0028 8957 

141 8391 1082- 4787., 8571 6298 3262 2831 7038 
142 7064 3206 8242 2239 8216 6089 4857 6807
143 0818 3472 '2757' 7668 89161" 2077 4496 1040 

1:.44 7576.:6208 3839, 7368 008"9 5278 3280- 3801 
145. 1l66 '. 6320 8216 6971..2915 9790 5903. 6596

0468556.0230
147.2593 6715 

.0492"
1490 

2483
9649 

-3605 
3028 

7209
7174 

1226'1 
5727 

2710 
8193 

148. 0356 9831 1526 3496 . 3868 7654 4569 0621 
i49 6522.. 7158 6795 1580 6541 3554 .4338 5363 
150 4436 4570 7711 6294 7820 7660 11991 2266 
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INSTRUCTIONS
 
Table B
 

Significance Levels of Chi Square Values for Different Degrees of Freedom
 

UW.OSE: 	 To determine whether the results of a Chi Square analysis (using Worksheet No. 2, 3, 3sor 
Worksheet No. 4) demonstrate a statistically significant difference either between groups 
or between subsequent measures for the groups. 

INSTUCTIONS: 

1. Determine the number of degrees of freedom which apply to the data distribution. For 
individual data categories, the degrees of freedom are pre-entered on the worksheets. 
(Line 'z" of Worksheet No. 2; line "E" of Worksheet No. 3.) For combined data 
categories, the number of degrees of freedom is calculated by the instruction provided 
on the worksheet. (Line "C" of Worksheet No. 2; line "H" of Worksheet No. 3.) 

2. 	 Enter the table at the row indicating the appropriate number of degrees of freedom. 

3. 	 Keeping in mind the Chi Square value which is being examined, proceed from left to 
right across the table until the largest value that is smaller than, but not gretier than, 
the Chi Square is found. For example, with 1 degree of freedom and a Chi Square of 6.25, 
the relevant value is 3.84146; with 9 degrees of freedom and a Chi Square of 17.24, the 
relevant value is 16.9190. 

4. 	Determine the Probability (P) level at the top of the column in which the relevant value 
is found. In both of the above examples, this value is "P - 0.05," indicating that this 
difference would be found by chance alone once in 20 times, or 5 i n 100 times. This 
is the first level at which a difference, represented by the Chi Square value, can be 
said to be significant. 

5. 	 Enter the level of Probability on the Worksheet. (Line "B" or "E" on Worksheet No. 2; 
line "G" or "J,"on Worksheet No. 3.) Make these entries using the following symbols 
about the Probability level: 

the > symbol means "greater than' 
the < symbol means "less than" 

The Probability levels for the two examples above would be written as 'P< 0.05," 
indicnting a significant result. 

6. 	 If the obtained Chi Square value is smaller than the first column entry at the appropriate 
degrees of freedom, the Probability level is written as: "P> 0.10," indicating a'non
significant result. 

7. 	 If the obtained Chi Square value is larger than the last column entry at the appropriatei: 
degrees of freedom, the Probability level is written as: "P< 0.001," indicating avery 
significant result. 

8. If the obtained Chi Square is equal to a column entry, the "" 'sign m .aybe used to indicate 
the Probability level. For example, with 1 degree of freedom and a Chi Square of 6.64. the 
Probability level would be written as: "P =0.01., 
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TabIq B 
SIGNIFICANCE LEVELS OF CHI SQUARE VALUES FOR
 

DIFFERENT DEGREES OF FREEDOM
 

DEGREES PROBABILITY (P) _________.. .. __ 

i OF P . 
Fm 0.1 p0.05 PO.0.6f pO0l"

FREEDOM 11N10) (1 IN 0) (I IN 100' N 1.0m0 

1 2.710554 '3.84146. 6.63490 10.828 
2 .60517 5.99147 9.21034 13.816 
3 645'.25139-, 7.81473, 11.3449- 16.266 
4 ,.77944' '9.48773 13.2767. L18.467 

9.23635 05 20.51511.705 15.0863 

6 106.6446 12.5916. :'161.81119 22.458 
7, 12.0170 . 14.0671r. 18.4753 24.322 
8 1616 15.5073"' 20.0902 265.125L 
9 14".6837 16.9190 21.6660 27.877: 

10 - 15.9871 -518.3070, "23.2093 29.588

S.2750 :'19.67p51 24'7250, 31264 
12185494 21.0261-2.27 32."909 

13 19.8119 22.3621 -27.6883 "34.528 
1421.064226 29.1413 L, 36.123 

15 22. 072 .24".9058 30.5779. ' '3767"6 

16, 23.5418 26.2962 . 31.9999 39252: 
17 24.7690" . " 27.5871 33.4087 40.790 
18 25.9894":" 28.8693 "34.8053 42.312 
19 27.2036::4 2 . .. . . . ..36.190820 .. . . 30.1435. 43.820 

2'028,4120 31.4104 :'37.5662 45:.315 

r
21 29.6151 32.6705 38.9321, 46,797: ,
 
22 30.8133 339244 . 40.2894 48.2E"8
 
23 32.0069L" " 41.64
.35.1725 449.8728 
24 '33.i963 364151 42.9798 51.179 
25 34.3816 376525 " 44.3141 52.620 ..

r6 35.5631 '38.8852 45.6417- 54.052
27, . 7412 40'1133 46.9630 " 5.47 

28 37.9159 -41.3372 48.2782 - 56.892. 
29 34.08751 42.5569 49.-5879 58.302 
30 40.25606 5.8922 59.703:43*7729 ..

40 51.8050 ;55'.7 5740. 63.69078 


50 I 63.1671 67.5048 ' 76.1539 86.661 r 

Chi squWe value# are entered In the body of the table. 
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