e i



3 1293

L

Tihie. 2

. LIBRARY

University

This is to certify that the

thesis entitled

NUTRITION KNOWLEDGE, ATTITUDES AND PRACTICES
OF SECONDARY TEACHERS OF HEALTH/PHYSICAL EDUCATION,

HOME ECONOMICS, SCIENCE AND SOCIAL SCIENCE
presented by

Karen Pesaresi Penner

has been accepted towards fulfillment
of the requirements for

Ph.D. degeeinHuman Nutrition

%&qm

+- Major professor

Date 5,-// z/ &/

0-7639



QVERDUE_ FINES:
25¢ per day per item
RETURNING LIBRARY MATERIALS :

Place in book return to remove
charge from circulation records




Submi
Michigan Stat
fpartial fuifilleect ©

for the degrex

! DOCTOR OF PHIL

Department of Pood Soispdh
< and-Human NUTZLELSH

GRS L P &




NUTRITION KNOWLEDGE, ATTITUDES AND PRACTICES
OF SECONDARY TEACHERS OF HEALTH/PHYSICAL EDUCATION,
HOME ECONOMICS, SCIENCE AND SOCIAL SCIENCE
By

Karen Pesaresi Penner

A DISSERTATION

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

DOCTOR OF PHILOSOPHY
Department of Food Science

and Human Nutrition

1981




Cl15e37

ABSTRACT
NUTRITION KNOWLEDGE, ATTITUDES AND PRACTICES
OF SECONDARY TEACHERS OF HEALTH/PHYSICAL EDUCATION,
HOME ECONOMICS, SCIENCE AND SOCIAL SCIENCE
By

Karen Pesaresi Penner

Likert, semantic differential and Galileo scales for
measuring nutrition attitudes were developed. Additionally,
the nutrition knowledge, attitudes and practices of secondary
teachers of health/physical education, home economics, science
and socia% science were assessed. Data from 32 teacher inter-
views were used to formulate a questionnaire containing Likert
and semantic differential attitude scales, demographic and
nutrition practices questions, and an instrument for Galileo
multidimensional attitude assessment. The two instruments
and the Michigan State University Nutrition Knowledge Test
(NKT) were mailed to a random sample of 1191 Michigan secon-
dary teachers of health/physical education, home economics,
science and social science.

Of 518 teachers completing the survey, 43 percent had
never taken a food/nutrition course, 63 percent never had
inservice food/nutrition training. Distributions of teachers
by sex and years of teaching experience across the four sub-

jects were significantly different (p €.001). The overall



Karen Pesaresi Penner
mean NKT score was 57 percent. Home economics teachers' score
of 70 percent was significantly higher than those of the other
teacher groups( p £.05). Home economics teachers reported the
most positive attitudes toward teaching nutrition on a 14-
statement Likert and a 7-pair semantic differential scale.
Significant mean differences were found among teacher groups
on the Likert scale and among three teacher groups on the
semantic differential scale (p<.05). Significant score vari-
ation across subjects was found on the semantic differential
personal nutrition scale, but Scheffe's test found no dif-
ferences among the means of the four subject groups. Alpha
reliability coefficients for the three scales ranged from
S to ' .96.

Significant differences were found in distributions
of teachers who taught food/nutrition by subject, sex and
nutrition interest (p £.001). Teachers who taught food/
nutrition had higher NKT scores and more favorable attitudes
toward teaching food/nutrition than those who did not, but
the same attitudes toward their own nutrition and same years
of teaching experience. Those who taught also had taken
more courses but not more inservice training, except for
home economics teachers. Topics taught differed across the
subject groups (p £.001). Significant correlations were

noted between scores and other variables.
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INTRODUCTION

A goal for nutrition educators is to teach people to con-
sume a variety of foods in quantities appropriate to nour-
ish their bodies. That seems simple enough, but with the
enormous variety of foods available to the average American,
such food choices do not come naturally. Food behaviors
are learned.

Food habits, as other behaviors, are generally ac-
quired at home, beginning with the first foods presented
to babies. Later, they may be modified by social contacts,
advertising, activities, income, work and psychological
needs of the individual. However, it is easier to teach
people while food habits are first being formed. For that
reason, nutrition education efforts have focused primarily
on children or on pregnant women who are nourishing a
growing fetus and will soon be feeding (teaching food be-
haviors to) their babies. Nutrition education, beginning
in early childhood and continuing throughout elementary
and secondary school was recommended by conferees of the
White House Conference on Food, Nutrition and Health (White

House Conference on Food, Nutrition and Health, 1969).
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In 1977, the National School Lunch Act and Child
Nutrition Amendment provided entitlement funds for 2 years
to develop Nutrition Education and Training (NET) programs
through departments of education in every state (Public
Law 95-166, 1977). Though nutrition is not an established
curriculum topic in schools except through some home econ-
omics and health courses, it is important to the well-
being and learning of all school students. Heretofore, the
primary focus of the programs authorized by the School Lunch
Act was the provision of nutritious school lunches. The
passage and implementation of Public Law 95-166 greatly in-
creased the impetus to teach nutrition in schools in all
grades and many subjects. The law also encouraged the in-
volvement of parents, foodservice workers, teachers and
students.

For several years, nutrition curricula and other
teaching aids have been available from the Cooperative EX-
tension Service, the National Dairy Council, Inc., and pri-
vate industries. Recently, more comprehensive K-12 curriculum
guides have been developed by the Pennsylvania State Uni-
versity, the National Dairy Council, Inc., Utah State Uni-
versity, Weight Watchers, Inc., and many State Departments
of Education. Some nutritionists have recommended the in-
tegration of nutrition into standard courses of the sciences
and humanities (Stare and Whelan, 1978). The report of the
White House Conference inéicated nutrition education in the

schools could be effectively integrated into many curriculum
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areas, or that nutrition could be taught as a separate sub-

ject (White House Conference on Food, Nutrition and Health,
1969).

The idea that nutrition is a multidisciplinary topic
that can be taught in a variety of subjects replaced the tra-
ditional treatment of nutrition as only a home economics sub-
ject.

Each day, children spend a large block of time at
school, during which they need to eat. Thus, teachers have
an opportunity to promote good eating habits with children
(Petersen and Kies, 1972). However, the teaching of food
and nutrition is not mandated in most states and it is not
required in most locally determined curricula. The inclu-
sion of food and nutrition in a particular course is gener-
ally determined by the individual teacher. Therefore,
teachers' attitudes toward nutrition and nutrition education
are important.

Michigan is one of ten states that has legislation
regarding nutrition education in the schools (Johnson and
Butler, 1975). The Critical Health Problems Education Act
was passed to create a critical health problems education
program, defined as:

A systematic and integrated program designed

to provide appropriate learning experiences

based on scientific knowledge of the human

organism as it functions within its environ-

ment and designed to favorably influence the

health, understanding, attitudes and practices

of the individual child which will enable him

to adapt to chaning health problems of our

society. The program shall be designed to edu-

date youth with regard to critical health prob-
lems and shall include, but not be limited to,



the following topics as the basis for compre-

hensive education curricula in all elementary

and secondary schools: drugs, narcotics,

alcohol, tobacco, mental health, dental health,

vision care, nutrition, disease prevention and

control, accident prevention and related health

and safety topics (Michigan Act 226, 1969).

Thus, nutrition is mandated by state law to be in-
cluded as a component of health education in Michigan.

A nutrition strand was included as part of the Min-
imal Performance Objectives for Health Education in Michigan
for grades 1-3, 4-6 and 7-9 (Michigan Department of Educa-
tion, 1974). Recently, the Statewide Nutrition Commission
stated a goal to increase the number of teachers with an
adequate knowledge of nutrition, to be measured by an in-
crease in number of students achieving minimum performance
on the nutrition portion of the State Health Assessment tool
of the Michigan Department of Education (Michigan Statewide
Nutrition Commission, 1980). Student objective attainment
rates on the nutrition portion of assessment tests were low
at all three grade levels tested, but especially for grades
7 and 10 (Michigan School Health Association, 1980). Thus,
there is at the state level, interest and support for nutri-
tion education in the schools, at all grade levels.

In the past three years, the Department of Food Science
and Human Nutrition at Michigan State University has been in-
volved in two statewide nutrition education research studies:
The Michigan School Breakfast Survey and the Nutrition Edu-

cation and Training (NET) project. Both studies were funded
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through the Michigan Department of Education and the Michi-
gan Agricultural Experiment Station.

The Michigan School Breakfast Survey focused on food
behaviors of students in grades K-12 and on food/service
workers) school administrators' and teachers' views of school
meals programs and nutrition education (Kolasa and Lackey,
1979; Lackey and Kolasa, 1979).

The Nutrition Education and Training (NET) activities
have been funded through Public Law 95-166. The Department
of Food Science and Human Nutrition activities during the
first year of funding, 1978-1979, included the development
of a valid and reliable nutrition knowledge test and prelim-
inary work toward the development of nutrition attitude scales.
(Kolasa et al., 1979; Lackey et al., 1981). One NET acti-
vity for 1979-80 was a study of elementary teachers to deter-
mine their opinions of and techniques for nutrition educa-
tion (Mutch, 1980).

This research supplemented the work Michigan State
University has been involved with previously concerning nu-
trition education, including the continuation of attitude
scale development since valid and reliable scales to assess
secondary teachers attitudes toward nutrition and toward
teaching nutrition had not been reported at the onset of
this study.

Little information has been published regarding the
nutrition knowledge, attitudes and practices of secondary

teachers in Michigan or elsewhere. It is also unlikely
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that nutrition will become a mandated curriculum offering
other than as a component of health education. Because PL
95-166 and available nutrition education materials support
an integrated approach to teaching nutrition, it was of in-
terest to survey secondary teachers. In addition, valid
and reliable attitude scales to assess secondary teachers'
attitudes toward nutrition and teaching nutrition were un-
known to the investigator. Thus there was two main objectives
to this study: (1) to compare the nutrition knowledge, at-
titudes and practices of health/physical education, home
economics, science and social science secondary teachers
and (2) to develop Likert, semantic differential and multi-

dimensional scales to assess teacher attitudes.



REVIEW OF LITERATURE

Teachers' Nutrition Knowledge

Teachers can have an important role in nutrition educa-
tion. Section 19 of Public Law 95-166, the National School
Lunch and Child Nutrition Amendment of 1977, provides im-
petus to the integration of nutrition into preprimary, ele-
mentary and secondary curricula (Public Law 95-166, 1977).
If teachers are to include food/nutrition information in
their lessons, they must have at least a minimal level of
substantive knowledge. A few researchers have studied teach-
ers' knowledge of nutrition at the elementary level (Knudt-
son, 1972; Petersen and Kies, 1972: Carver and Lewis, 1979;
Mutch, 1980). Little was found in the published literature
regarding secondary teachers. This is probably because
earlier nutrition education efforts have focused on elemen-
tary grade students. And, the White House Conference
stressed the need for a nutrition background for all ele-
mentary teachers (White House Conference on Food, Nutrition
and Health, 1969).

Generally, nutrition knowledge scores of teachers at
all grade levels have been low (Knudtson, 1972; Petersen and

Kies, 1972; Gigliotti, 1976; Kolasa et al., 1979; Carver and



Lewis, 1979; Mutch, 1980). Eighteen percent of fifth and
sixth grade Iowa teachers surveyed answered incorrectly

more than half the items on a 35-item true-false knowledge
test (Knudtson,1972). Nebraska kindergarten through third
grade teachers scored 41 percent on a 140 point test (Peter-
sen and Kies, 1972). In another study of elementary teach-
ers, nutrition knowledge was assessed with the Michigan State
40-item objective test (Mutch,1980). The teachers' mean score
was 50 percent. Using a two-part test, elementary teachers
scored 64 percent on true-false items and 22 percent on in-
terpretive items (Carver and Lewis, 1979).

The nutrition knowledge of K-12 teachers was tested
with a 50-item true-false and multiple-choice item test.
(Kolasa et al., 1979). Six percent achieved a score of
75 percent or more. Only one study reporting the nutrition
knowledge of secondary teachers was found (Gigliotti, 1976).
Low nutrition knowledge scores on a l5-item test were re-
ported, consistent with findings of other studies.  How-
ever, home economics teachers had higher scores than teach-
ers of other subjects.

The amount of nutrition training received by teachers
either at the college pre-service level or during inservice
varies. The nutrition background of teachers sometimes
has been positively associated with increased levels of
nutrition knowledge, as measured on a paper and pencil test.

(Carver and Lewis, 1979). One might expect those who have

Y N
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taken food/nutrition coursework or who have had inservice
training to score higher on tests of nutrition knowledge than
those with less training. It has been concluded that a pre-
service nutrition course or inservice nutrition training re-
sulted in increased nutrition knowledge (Carver and Lewis,
1979). Secondary teachers who had studied nutrition had
significantly higher knowledge scores than those who had not
(Gigliotti, 1976).

Others have reported no relationship between teach-
ers' previous food and nutrition training and knowledge score
(Mutch, 1980).

The relationship between certain demographic varia-
bles and teachers' nutrition knowledge have been reported. The
relationship between nutrition knowledge and age has been in-
vestigated with different groups of people (Young et al., 1956;
Vickstrom and Fox, 1966; Schwartz, 1976). A few investigators
have explored the relationship between sex and knowledge
scores (Hoffman-LaRoche, 1978; Mutch, 1980).

Age has been indirectly related to nutrition knowledge
of mothers and of nurses (Young et al., 1956; Vickstrom and
Fox, 1976). 1In another study, knowledge scores of younger
public health nurses were significantly lower than scores of
older nurses (Schwartz, 1976).

The relationship bétween teachers' knowledge and age
was explored for a subsample of K-12 teachers surveyed as
part of Nutrition Educatioﬂ and Training Activities (Kolasa,

1980). No relationship was found. Mutch also
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reported no relationship of age to knowledge for elementary
teachers (Mutch, 1980). .
While some differences of opinion have been noted, in-
vestigators have generally found no relationship between nutri-

tion knowledge scores and subjects' age.

Food/nutrition education traditionally has been part
of home economics courses which are most often taught by
women. In addition, women have traditionally handled the
flow of food through the family. Therefore, it might be
expected that female teachers would score higher on a test
of nutrition knowledge than male teachers. .A recent report
indicated that female educators did score higher than males
(Hoffman-LaRoche, 1978). Another investigator found no differ-
ences in scores between male and female teachers (Mutch, 1980).

In summary, teachers generally have had low scores
on tests of nutrition knowledge. The amount of preservice
and/or inservice nutrition training has varied and has not
always been directly related to teachers' nutrition know-
ledge scores. Discrepancies occur in the literature re-
garding the relationship of age to nutrition knowledge,
however, no relationship has been reported for secondary
teachers. A consistent relationship between teachers' sex

and knowledge scores have not been reported.
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Teachers' Nutrition Attitudes

Attitudes, along with opinions, beliefs and values
may be partially responsible for determining human behavior.
Nutrition educators have often viewed attitudes as having a
role in changing or often improving eating behavior. 1In a
discussion of "Nutrition Education As Planned Change," at-
titudes, values and other psychological constructs such as
motivation, ego and human needs are discussed as having ef-
fects on changing behavior (Gifft, Washbon, and Harrison, 1972).
A stated goal for nutrition education of the National Nutri-
tion Consortium is to "create positive attitudes toward good
nutrition" (National Nutrition Consortium, 1980). The Consor-
tium's "Statement of Nutrition Education Policy" further in-
dicates that educational efforts should include evaluation
components to assess attitudinal, cognitive and/or behavioral
change.

Because teachers can play an important role in nutri-
tion education, their attitudes toward nutrition and the
teaching of nutrition are important, particularly since they
are not generally required to teach nutrition topics in their

Classes.

Attitude Toward the Importance of Nutrition

O'Connell and co-workers (1979) believed that teach-
©rs' attitudes toward nutrition education would be influ-
©nced by the degree of importance they placed on nutrition

in general. They, therefore, developed a scale which they
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called "Nutrition is Important". In an experimental study,
they detected no difference in teachers' attitudes toward
the importance of nutrition between the group of teachers
who taught nutrition and the group that did not. Both
groups had positive attitudes toward the importance of nu-

trition before the study began.

Attitudes Toward Nutrition Education

In a study of Nebraska kindergarten through third
grade teachers, no relationship was found between nutri-
tion knowledge and attitudes toward nutrition education
(Petersen and Kies, 1972). More recently, the attitudes
of kindergarten through sixth grade teachers toward nutri-
tion education was significantly related to the time they
devoted to teaching nutrition (Cook et al., 1977). Those
who spent more time in the activity also had more favor-
able attitudes.

An experiment was conducted to test the hypothesis
that teachers who taught nutrition would have significantly
different attitudes toward nutrition education than teachers
who did not teach nutrition (O'Connell, et al., 1979).
However, pre-post attitude assessments on a scale called
"Favors Nutrition in schools" found no significant differ-
ences between those teaching nutrition and those not teach-

ing nutrition. In another study, those investigators found
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that teachers perceived a high need for nutrition education
in grades seven through twelve, but also unfavorable atti-
tudes toward teaching nutrition (O'Connell et al., 1979).
This is similar to the finding that while 70 percent
of teachers surveyed thought nutrition should be taught in
elementary school, the majority thought it should be taught
in a grade other than their own (Cook et al., 1977).
Teachers generally are positive about the importance
of nutrition education. A survey by the Florida Department
of Education found teachers in favor of mandating nutrition
education (O'Farrell and Kendrick, 1972). Both administra-
tors and teachers supported nutrition education.
Ninety-five percent of educators felt it was impor-
tant for them to teach nutrition (Hoffman-LaRoche, 1978).
The educators in that study were elementary and secondary
teachers (75%), school nurses (24%) and administrators (1%).
In summary, teachers have favorable attitudes toward
nutrition and toward nutrition education. However, favor-
able attitudes toward nutrition education do not necessarily
imply favorable attitudes toward teaching nutrition. That
is, while teachers may feel nutrition education is impor-
tant, they may not want to be involved personally in the

teaching of nutrition.

Teachers' Nutrition Teaching Practices

Generally, a majofity of elementary teachers have in-

cluded some nutrition teaching in their classes. In one study,

y N
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86 percent of the teachers responding to a survey were cur-
rently teaching nutrition (Petersen and Kies,1972). Cook and
co-workers (1977), reported 75 percent of the teachers they
surveyed taught food or nutrition in their classes that
year. Responding to interview questions, 54 percent of
teachers reported teaching nutrition currently while an
additional 31 percent indicated they had taught nutrition
in the past (Mutch, 1980).

In a study of teachers grades K-12, 80 percent of
those interviewed reported that they included nutrition
teaching in their classrooms during that academic year
(Lackey and Kolasa, 1979).

More time was spent on nutrition education by teach-
ers of grades K-3 than by teachers of grades 4-6 (Cook et
al., 1977). Teachers in the entire K-6 sample taught nutri-
tion/foods an average of 9.7 hours during the school year.

Of K-12 teachers interviewed, 65 percent spent 10
hours or less during the year on nutrition education (Lackey
and Kolasa, 1979).

At the secondary level, home economics teachers had
the greatest responsibility for nutrition education (Hoffman-
LaRoche, 1978). They spent a greater percentage of their
time teaching nutrition than did health or science teachers.

The topic most often taught at the elementary level
was the Basic Four Food Groups (Mutch, 1980). Nutrition
topics most often taught at the secondary level were related

to diet and health (Levine et al.,1979; Hoffman-LaRoche,1978).

V N
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In summary, the majority of elementary teachers have
taught food/nutrition in their classes. However, the amount
of time spent on nutrition education by teachers at all
grade levels was small. Home economicsteachers spent more
of their tim€ teaching nutrition at the secondary level
than did teachers of other subjects. Topics most often
taught at the secondary level were related to diet and

health.

Measurement of Nutrition Knowledge

Educators have long-tested for knowledge in the class-
room, and the process is well-defined (Ebel, 1979; Thorndike,
1971). Generally, nutrition education researchers have de-
veloped their own instruments which ranged from listing
and defining the Basic Four Food Groups to paper and pencil
objective tests of nutrition knowledge. Few authors have
reported methods of preparing and pretesting instruments,
reliability coefficients or methods of determining test
validity. The lack of standard methods and instruments to
test nutrition knowledge makes it difficult to compare re-
sults and to draw conclusions about any particular group.

A few examples are given to demonstrate the methods which
have been used to assess nutrition knowledge.

Young and co-workers (1956) based nutrition knowledge
on the ability of homemarkers to tell why foods from the
Basic Four Food Groups should be included in the family

meals. Using an interview procedure, adequate knowledge
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was considered being able to give reasons for including
three of the four groups in the family's meals.

Mothers' nutrition knowledge was tested using tele-
phone interviews (Emmons and Hayes, 1973). They were asked
two questions:

1. What foods or types of food do you try to in-

clude in your child's diet each day?

2. Why do you feel each of these foods should be
included?

Their children, grades 1-4, were asked at school:

1. If you could choose your food for a day, what
foods would you choose to make you strong and
healthy?

2. Why do you think each of these foods is important?

Scores were obtained by listing the Basic Four Food
Groups or foods from those groups. Points also were given
for listing nutrients. Both studies viewed nutrition know-
ledge as being able to list foods in the Basic Four Food
Groups without other knowledge components. Neither the
procedure of Young et al.(1956) nor the procedure of Emmons
and Hayes (1973) seems adequate to test nutrition knowledge
since they focus on only one aspect of the subject.

Several nutrition education researchers have used
another testing scheme first noted by Eppright et al.(1970).
True-false items that underwent review by a group of nutri-

tionists were compiled into a test of nutrition knowledge.
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Other authors in that research group were involved later

in developing similar nutrition knowledge tests for a var-
iety of groups (Petersen and Kies, 1972; Cho and Fryer,
1974; Vickstrom and Fox, 1976; Krause and Fox, 1977; Stans-
field and Fox, 1977; Werblow et al, 1978). Generally, in
those studies subjects were mailed a list of 30-35true-false
items. Respondents also had an option to indicate a "Don't
know" category. 1In addition to answering true, false, or
don't know, subjects rated their degree of response cer-
tainty on scales of 3-5 degrees for each item. Weighted
scoring was used for each possible combination of true-
false/degrees of certainty responses. The result gave a
wider range of possible scores, however, the value of the
more complicated scoring system has been questioned (Ebel,
1979). More effort is required for scoring and subjects'
scores will generally be in the same rank order as would

be obtained from a simpler scoring system.

Others have reported using adaptations of the true-
false/degrees of certainty test for assessing nutrition
knowledge. (Petersen and Kies, 1972; Schwartz, 1975, 1976).
Sims also used that type of test plus an evaluation of
knowledge of the Basic Four Food Groups (1976).

There is little mention in any of the above reports
of instrument reliability coefficients or item analysis
data. Generally, content validity when reported, was de-

termined by using external judges to evaluate test items.
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The nutrition content of the tests was probably valid since
items were developed and reviewed by nutritionists. How-
ever, the ability of the tests to measure consistently and
the ability of the selected items to discriminate between
those who were knowledgeable and those who were not know-
ledgeable about nutrition was not determined.

A variety of other procedures have been followed
to develop nutrition knowledge tests. Some researchers
have pretested instruments to obtain reliability and item
analysis data before developing the final test form to be
given to subjects of interest (Harrison et al., 1969;
Phillips, 1971). Others have obtained test data after
administering the test to the subjects of interest (Dwyer
et al., 1970; Grotkowski and Sims, 1978). Other combina-
tions have been reported.

A nutrition knowledge test given to nurses was pre-
tested on nurses and two control groups (Harrison et al.,
1969). While the authors did not specify the analysis used,
they did indicate that two nondiscriminative items were de-
leted prior to presenting the 67-item instrument to sub-
jects. Test item response format was true, false or don't
know. No reliability coefficient was reported.

Nutrition knowledge of high school students was meas-
ured using 100 multiple choice items (Dwyer et al., 1970).
Questions were based on concepts obtained from widely used

high school health, home economics and science textbooks.

Y N
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Items were reviewed by a panel of nutritionists, teachers
and other professionals for importance to the general pub-
lic and for accuracy. The resulting nutrition knowledge
test was pretested on a few students but not item analy-
zed until after presentation to the research subjects. Con-
current validity was assessed by giving the test to groups
with various levels of nutrition background. Test-retest
reliability was assessed on two groups of students, each
of which took the test twice, two weeks apart. The cor-
relations between the two sets of scores obtained from the
same students at the two testings were determined. For
the two groups, test-retest correlation coefficients were
.77 and .95, respectively. Thus, the test was reliable.

Multiple choice items were developed to test know-
ledge of normal and therapeutic nutrition of medical stu-
dents (Phillips, 1971). Content validity was determined
by a review panel. Items were pretested, item analyzed,
and revised. The Kuder-Richardson reliability coefficient
for the revised test was .65. The test was then presented
to subjects.

In another example, Yetley and Roderuck (1980) be-
gan nutrition knowledge test development with 66 items.
After evaluation by faculty and pretesting on college stu-
dents with subsequent item analysis, only 11 items remained.
The ll-item test was given to two groups of students, and
reliability coefficients of .64 and .61 were obtained

(Cronbach's alpha).
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While some authors failed to mention any methodology
for developing instruments to measure nutrition knowledge (Toma,
1974; Philipps, et al., 1978), methodological studies detail-
ing procedures for knowledge test construction have been re-
ported (Pre'fontaine, 1975; Carver and Lewis, 1979; Lackey et
al., 1981).

The methods reported for developing instruments to
measure nutrition knowledge have ranged from minimal to in-
cluding pretesting with statistical analyses. However, few
investigators have followed fully the methodology outlined by
education measurement specialists. (Thorndike, 1971; Mehrens
and Lehman, 1978; Ebel, 1979). Generally, test development in-
cludes the following procedures: (1) developing the test spec-
ifications, (2) writing the test items,(3) pretesting the
items and analyzing the item statistics,(4) compiling pre-
liminary test forms, (5) trying out the preliminary test forms
to verify difficulty, time limits, reliability, (6) compiling
final test forms, (7) administering the final test forms (Tin-
kelman,1971).

In this study, knowledge of general nutrition will be
measured using the Nutrition Knowledge Test (NKT) for teachers
Jeveloped at Michigan State University, as part of the NET
Project funded in 1978-1979 (Kolasa et al., 1979; Lackey, et
=1., 1981). This test was designed for teachers of grades K-12
L sing established methods of test construction. It includes 28
Mmultiple choice and 12 true-false items and does not require

“Weighted scoring or degree of certainty response.
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Attitude Measurement

Testing for attitudes is more difficult than testing
for knowledge, partly because psychological constructs gen-
erally are more difficult to understand and define than
knowledge. However, various techniques and measurement
considerations have been outlined (Edwards, 1957; Torgerson,

1958; Oppenheim, 1966; Shaw and Wright, 1967).

Attitude

The use and definition of the term range widely.
However, existing definitions agree on one common character-
istic: attitude entails an existing predisposition to re-
spond to social objects which, in interaction with situ-
ational and other dispositional variables, guides and
directs overt behavior of the individual (Shaw and Wright,
1967).

Some authors have conceptualized attitudes as having
three components: cognitive, affective and behavioral
(Rosenberg and Hovland, 1960; Krech et al., 1962). Others
have viewed attitudes as limited to primarily an affective
component, based on evaluation by the holder of the atti-
tude (Osgood et al., 1957; Shaw and Wright, 1967). The
latter view reflects a unidimensional concept of attitudes
and is consistent with the Likert and semantic differential
methods used in this study. On the other hand, multi-

dimensional methods provide a broader concept of attitudes
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and assumes:that responses are based on many components
or dimensions, not just evaluation or affect.

Attitudes are products of the socialization process,
and influence peoples' responses to cultural products, to
other persons, and to groups of persons. If the attitude
of a person toward a given object, or class of objects is
known, it can be used in conjunction with situational and
other dispositional variables to predict and explain re-
actions of the person to that class of objects (Shaw and
Wright, 1967).

Formally, attitudes are different from the other
similar constructs, opinion and belief (Shaw and Wright,
1967). Belief refers to a level of acceptance of a pro-
position regarding characteristics of an object. As such,
a belief becomes an attitude when it is accompanied by
an affective evaluation component of the preferability of
those characteristics. Opinion is similar to belief and
attitude. However, opinions can be verbalized, while at-
titudes may be unconscious. Opinions are responses while
attitudes are response predispositions. Though the dis-
tinction is made between attitudes and opinions (Shaw and
Wright, 1967), many reports in the literature use the terms
synonymously.

Attitudes have the following characteristics (Shaw
and Wright, 1967):

1. Attitudes are based upon evaluative concepts re-

garding the referent object and can give rise
to motivated behavior.
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Attitudes are construed as varying in quality
and intensity on a continuum from positive
through neutral to negative.

3. Attitudes are learned through interaction with
social objects, events or situations.

4. Attitudes have specific social objects or re-
ferents.

5. Attitudes have varying degrees of interrelated-
ness to one another.

6. Attitudes are relatively stable and enduring
(Shaw and Wright, 1967). However, they are not
inflexible or rigid elements of personality, but
are ranges within which responses move (Likert,
1932).

Attitude Scales - Unidimensional

Traditional or unidimensional attitude scales of
the Likert-type may consist of attitude statements with
which respondents are asked to agree or disagree. There
is a relatively small number of statements in the final
instrument, which results from analyzing responses to a
larger number of statements. Such scales are used to divide
people into broad groups with regard to a particular at-
titude. They are relative, not absolute, measures.

Unidimensional or traditional scales have several
characteristics. Generally, scales are assumed to be uni-
dimensional, assessing, for example, an evaluative (good-
bad) or a positive-negative attitude toward some object.

Unidimensional means the attitude scales are assumed
to be linear, that is, oﬂe dimensional and that the scale items

taken together represent one factor or construct. Factor

y
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analysis is often used to determine items that are highly
correlated, that is, they "load" to form a factor.

However, Oppenheim (1966)pointed out that thinking
on the nature of attitudes has been primitive. Measure-
ment efforts have concentrated on placing people's attitudes
along a straight line continuum. He further indicated that
the linear model was not necessarily correct, but it did make
attitude measurement easier.

Others have rejected the linear or ‘unidimensional
scaling methods in favor of multidimensional approaches
because they provide more mathematically precise measures
(Torgerson, 1958; Woelfel and Fink, 1980).

A characteristic of traditional scales is that they
are bounded; that is, they have upper and lower limits
or maximum and minimum values that can be used as scores.
Also, ., the distance between score units is assumed to be
equal, and that assumption is usually not tested. The a
priori assumption of equal units, i.e., 1, 2, 3, 4, 5 does
not assure equi-distance between 1-2 and 2-3 and so forth.
Ideally, they should be the same; equal numerical differ-
ences should reflect equal attitude differences.

Additionally, the scoring range of each scale item
is short. If a person's attitude is relatively positive
on a pre-test, the attitude may increase significantly as
a result of a treatment or intervention and yet the change
may be undetectable with a post-test. The effective scoring

range is extended by having several statements or items
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over which the subject's scores on individual scale items
are summed. This somewhat alleviates the score range prob-
lem.

Another characteristic of traditional attitude scales
is that the extreme values are assumed to be polar oppos-
ites, for example, strongly agree and strongly disagree.
Lastly, the attributes or items that define an attitude are
generally determined subjectively by the researcher. These
attributes themselves are usually untested. That is, they
are determined by fiat or subjective evaluation, and the at-
titude instrument becomes an operational definition of the
attitude being measured. 1In other words, scale items or
statements are assumed by researchers to be indicators of
some underlying attitude. While that is not bad in and of
itself, an infinite number of scale could be developed to
measure one attitude, and comparisons of research results
18 GIYTIcult.

While there are some measurement problems with uni-
dimensional scales, they have been used extensively in the
social sciences throughout the last half century and in the
area of nutrition education research (Eppright et al., 1970;
Petersen and Kies, 1972; Schwartz, 1975, 1976; Grotkowski
and Sims, 1978; O'Connell et al., 1979; Perkins et al., 1980).
Depending on the procedure used to develop the scales, uni-
dimensional scales are relatively easy to construct. How-
ever, their primary merit seems to lie in their ease of re-

sponse. For survey research, they are easily adaptable.
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And, otherwise unmotivated subjects can respond in little

time.

Attitude Scales-Multidimensional

Torgerson has criticized unidimensional scaling
methods for lacking rigor (Torgerson, 1958). He indicated
that their primary disadvantage lies in the infinite num-
ber of ways they can be constructed, using an analogy of
a math test, in which any number of math problems could be
devised to measure math knowledge. Thus, they measure by
definition as opposed to fundamental measurement in which
numbers can be assigned to represent a property without
measuring any other variables.

As previously noted, Oppenheim (1966) questioned
the assumption of linearity of attitude scales. Even those
researchers who use factor analysis to obtain unidimensional
scales recognize the multidimensional nature of the scaled
responses to traditional type attitude scales. Otherwise,
the factor analysis procedure would not be needed or used.

The recognition that unidimensional scales may not
be adequate for precise attitude measurement has led to the
development of multidimensional scaling (MDS) procedures
for measuring attitudes. Multidimensional scaling is act-
ually a class of techniques which requires proximities or
distance estimates among objects as the form of response
from subjects. The chief output from MDS analysis is a

geometric (multidimensional) or spatial configuration of
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points, as on a map (Kruskal and Wish, 1978). Thus, there
are two distinct steps in any multidimensional scaling pro-
cedure: (1) a unidimensional distance estimation for deter-
mining distances between all pairs of stimuli under inves-
tigation, and (2) a spatial determination for obtaining

the dimensionality of the space and the locations of the
stimulus in that space (Torgerson, 1958).

The Galileo system of measurement is one MDS proced-
ure for measuring attitudes (Woelfel, 1976; Gillham and
Woelfel, 1977), and it will be used in this study. There
are many advantages to using the Galileo system over tra-
ditional unidimensional scaling methods. (1) Concepts are
defined in the domain of the topic by respondents who pro-
vide key words that they associate with the attitude topic in
question.(2) The Galileo system may be readily used to analyze
groups of subjects.(3) The interrelations among concepts
are measured by estimating the distance between concepts
of all possible concept pairs, compared as a ratio to a
given standard. (4) The precision allows for the use of a
fully metric MDS procedure to generate a plot of coordin-
ates or spatial map. (5) The system can provide for analy-
sis over time to determine if concepts have moved in the
perception of a group based on some treatment, message or
intervention.(6) The GALILEO™™ computer analysis which is
a component of this measurement system, can generate a
statement or message, projecting the effects of every pos-

sible combination of messages that might be sent about a

A
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topic to determine which combination will produce the desired
behavioral outcome. That is, the messages are designed to
motivate people to some desired behavior. This system is de-
scribed more technically by Gillham and Woelfel (1977).

Use of the Galileo system of measurement to determine
nutrition attitudes has not been reported in the nutrition
education literature. However, Penner and coworkers (1980)
demonstrated that scales developed using the Galileo system
could distinguish attitude differences between nutrition and
non-nutrition students.

The Galileo system of measurement was developed for
use in the field of communications. It has been used since
the mid-1970s within that field to develop advertising stra-
tegies (Simmons et al., 1979; Korzenny et al., 1980). How-
ever it has also been used by the Dairy Herd Improvement
Association to increase utilization of the dairy herd test-
ing service (Wallace, 1979) and by the Cooperative Exten-
sion Service to develop strategies for retaining volunteer
4-H club leaders in urban settings (Woelfel and Fink, 1980).
It seems feasible that information gathered from Galileo
measurement could be used to promote better eating habits or
to encourage teachers to teach nutrition as applications in
the field of nutrition education.

The Galileo system of measurement has been compared
with unidimensional scaling technigues and found to provide

greater precision in measurement (Gillham and Woelfel,b1977).
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A disadvantage of the method might be the greater difficulty
of response required. While distance estimation requires

a more complex type of response from subjects (Torgerson,
1958), the average Galileo instrument (105 paired comparisons)
can be completed by high school students in 15-20 minutes

(Gillham and Woelfel, 1977).

- Other Measurement Concerns for Attitude Instruments

Regardless of the type of measurement, an attitude
instrument should be reliable and valid. Instrument
reliability refers to internal or test-retest consistency
of the scale. Internal consistency reliability is deter-
mined by computing a complete correlation matrix between
all items and between items and total scores. Then, the
reliability coefficient known as coefficient alpha or Cron-
bach's alpha, can be determined for the entire scale. (Cron-
bach, 1951). The test-retest reliability estimate is the
correlation coefficient between two sets of test scores.

The attitude instrument is valid if it measures what
it intends to measure. Criterion groups may be used to
compare score results of group members versus non-group mem-
bers to determine if the scales can distinguish between the
two groups, but there are problems with the use of criterion
groups for determining instrument reliability. Sometimes,
appropriate criterion groups cannot be found, or responses

of such groups may not be consistent enough to serve as
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adequate comparisons. For example, one could make the
assumption that all members of the Society for Nutrition
Education would have very positive attitudes toward teach-
ing nutrition. However, people belong to groups for a var-
iety of reasons and attitudes of members may be inconsistent.
Alternatively, another well-established valid instrument
could be correlated with a new instrument. If the newer
instrument correlated highly and positively with the older
instrument, the two instruments likely measure the same
thing, and the newer instrument would also be wvalid. How-
ever, if another, valid instrument were available, there
would be little point in developing a newer one.

There appears to be no way of determining the valid-
ity of an attitude instrument. However, one can strive for
unidimensionality in traditional scales, thereby promoting
construct validity. If a scale is unidimensional, its
component items measure the same construct. A construct
is a hypothetical variable, a name given to a group of
attitude statements or items thought to be interrelated.
If statements are highly interrelated, it follows then that
they should be unidimensional. Factor analysis has been
applied as a technique for construct validation. Factor
analysis will determine which statements are correlated with
a factor. However, it does not assure that the statements,
in fact, measure the construct named by the investigator.
Care must be taken in the naming of statements that form a

dimension or factor or scale - The naming of a dimension
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because of apparent similarities-in the statements does
not assure or validate that the items measure the named
attribute. The effects of the misnaming of factors on
the subsequent interpretation of data have been reported

(Armstrong, 1967).

Methods of Scale Construction

Several methods of developing unidimensional attitude
scales are described below. The different methods have
different purposes and characteristics. Several methods
have concentrated on unidimensionality, one on multidimen-
sionality.

Likert. The Likert (1932) technique is based on
the development of statements to which subjects respond
often along a 5 point scale of "strongly agree" to "strongly
disagree". The score for each person is summed. Item analy-
sis using a correlation between each item mean and total
scale mean will indicate which items to remove from the
scale. Those statements with low correlations to the total
should be omitted since they do not show differentiation
among individuals, therefore contributing nothing to the
scale. Likert used a split-halves (odd-even) reliability
estimate, corrected with the Spearman-Brown formula to de-
termine reliability of the entire scale. Coefficient alpha
is a better reliability e;timate since it is the average of
all possible split-halves (Cronbach, 1951). It was developed

after Likert reported his method of scale construction.
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Likert compared his method with Thurstone's method
of scale construction. He obtained higher reliability for
his method, and correlations between the two methods were
.83 and .92, when corrected, validating Likert's procedure.

The Likert method has the advantage of being rela-
tively easy to construct and score. It has been criticized
as producing only ordinal level scores, but many researchers
treat scores as interval level, determining means and using
interval level tests of significance. The same crit-
icism could be leveled at any classroom or achievement test,
and it is probably more useful to treat the data in the man-
ner which makes it most interpretable, calculating mean
scores and reporting them for different groups. This method
of scale construction and scoring Will be used in this study.

Thurstone and Chave (1929). The Thurstone and Chave

(1929) method of scale construction also involves the use
of many attitude statements of the same type used in Likert
scales. In addition, it requires the use of a great many
people to serve as judges of the statements. As a first
step, judges are supposed to objectively sort statements
into 11 piles ranging from favorable to unfavorable, with-
out allowing their own personal biases to intervene. The
piles are separated by the investigator, and for each at-
titude statement, pile number frequencies are graphed. Q
values, or semi-interquartiles are determined. The value

of Q is the value assigned to that attitude statement.
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When statements are presented to subjects, they are
asked to check only those statements to which they are favor-
able. The checked statement Q values are then added and that
sum becomes the individual's score.

This method produces a scale with equal intervals or
equal-appearing intervals, and scores can be treated as in-
terval level data. But because of major drawbacks to this
approach to scaling this method was not selected for use in
this study.

Semantic-differential (Osgood et al., 1965). This

method of scale construction involves the evaluation of key
concepts with adjectives. Sets of bi-polor adjectives are
presented to subjects along with the attitude concept in ques-
tion. Subjects check space between the adjectives which cor-
responds to their description of the concept, along a contin-

uum, i.e.,

NUTRITION EDUCATION

:bad
:worthless

good:
valuable:

e oo
°e oo
ee oo

Generally, adjective pairs can be used to test attitudes to-
ward any concept. The investigator selects as few or as many
of the pairs as seem appropriate to the concept.

Osgood et al., (1965) has shown that adjectives form
three dimensions of meaning: evaluation, potency and activ-

ity. Those names were given to the dimensions obtained from
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factor analysis based on the types of adjectives loading
highly in each factor. Thus, evaluative adjectives are
those such as good-bad, clean-dirty, beautiful-ugly,
pleasant-unpleasant. Adjectives in the potency factor
include: large-small, strong-weak, heavy-light. Examples

of adjectives in the activity factor are: fast-slow, active-
passive. Only evaluative adjectives are used for attitude
scoring although others may be presented in the list given
to subjects.

Many adjective pairs have already been factor-
analyzed by Osgood et al (1965) to form the three groups
of meanings and they can be used by researchers. However,
it is a good idea to factor analyze the specific adjective
pairs selected for a given scale since interpretation of
the adjectives may vary depending on the concept in question
and on the specific group for whom the scale is intended.
Adjective pairs which do not have high factor loadings to
form a unidimensional scale should be omitted. Scoring
for this method is the same as for Likert-type items, but
using a 7-point scale. Scores for each pair of adjectives
are summed and means are usually reported. The great ad-
vantage to this technique is the elimination of the time
required to construct attitude statements. This semantic

differential method of scaling will be used in this study.

Guttman-Scalogram -(Guttman, 1950). Attitude state-

ments are developed such that each succeeding item becomes
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more agreeable or disagreeable. The subject agrees (or
disagrees) with each item up to the crossover point where
he/she can no longer agree (disagree). That crossover
point becomes the subject's score. A coefficient of re-
producibility can be calculated for the scale using re-
sponses of all subjects. It takes into account the errors
that occur when subjects agree with an item in the scale
after they have passed their crossover points. Repro-
ducibility and unidimensionality are key concerns of this
method of scale construction.

This scale is difficult to construct. It is time-
consuming and reproducibility is not assured. Data are
assumed to be ordinal. This technique will not be used in
this study.

Galileo System (Gillham and Woelfel, 1977). The

Galileo system of measurement assumes attitudes are multi-
dimensional. It uses key words associated with a particular
attitude object. Subjects estimate distances between all
possible pairs of the key words including the word '"Me",
compared to a standard pair of key words which is set equal
to 100 units. If, for example, A and B are more similar
than the standard, they are given a value less than 100.

If they are less similar; +they are given a value greater
than 100, with no upper limit. If A and B are equal, they
are assigned a value of zero. The data for all respondents

are averaged and then plotted into multidimensional spaces,



36
using the GALILEOtrn metric multidimensional scaling program
so that a "map" of the location of the key words relative
to each other and to the "Me" can be obtained.

This instrument takes some time to develop since key
words and the word pair used as the measurement standard
must be derived from interviews with people from the popu-
lation of interest and from analysis of distanée estimates
on the key words compared to an arbitrary standard set
equal to 100,in a pretest. After pretest means, standard
deviations and coefficients of variation are determined, a
stable standard word pair can be selected which will be set
equal to 100 units. The standard pair will have a mean close
to the grand mean, a small standard deviation and a small
coefficient of variation. Thus, it should be stable and
the two key words comprising the standard pair should have
similar meanings t© most respondents. The final instru-
ment can be compiled, then, substituting the domain-related
standard pair for the arbitrary standard.

A major disadvantage of this instrument is that it
takes considerable time to complete. However,
this type of measurement has potential for evaluating change
over time, for designing effective intervention messages
and for obtaining precise data regarding the perceptions of
people toward any concept. Therefore, this methodology
will be used in this study.

In summary, the measurement of attitudes using uni-

dimensional and multidimensional scaling methods was
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discussed. Unidimensional scales have the advantage of
ease of response while lacking measurement sophistication.
The multidimensional scaling method discussed is a super-
ior measurement procedure, but may be difficult to use.
In this study; both unidimensional Likert and semantic
differential scales and the multidimensional Galileo sys-

tem will be used to investigate teachers' attitudes.

Measurement of Nutrition Attitudes

Food/nutrition attitudes have been reviewed by Foley
et al., (1979). Attitudes were discussed as preferences,
as food behavior, as agreement and as complexities of mean-
ings.

This review is based on methodology of scale con-

struction and analysis.

Likert-Type Measures

Most nutrition researchers have used Likert-type
scales to measure attitudes. Each attitude item is com-
posed of a statement to which subjects indicate a degree
of agreement or disagreement. Eppright and coworkers
(1970) derived attitude statements from interviews and
open-ended questionnaires. Responses of homemakers
were analyzed to select the most highly correlated

items for the final scales. Possible responses were
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"agree" or "disagree" and "favorable" or "unfavorable"
with five degrees of certainty. Scores for attitudes
toward nutrition, meal planning, food preparation, and
permissiveness in child-rearing were determined for home-
makers. All intercorrelations among the four attitude
scores and nutrition knowledge were positive and signi-
ficant at the .01 level of probability.

Many investigators have used or'adapted the atti- -
cude instrument$ developed by Eppright and coworkers (1970)
for the North Central Regional (NCR) Study of Diets of Pre-
school Children. The 40 NCR attitude items were used to
assess attitudes of college home economics students (Gorm-
ley, 1973). Pre-post administration of attitude scales to
students enrolled in home economics courses indicated signi-
ficantly increased attitude scores as a result of the nu-
trition education in those courses. Scoring was based on
agreement or disagreement with the statements and degree
of certainty.

Others have reported adaptations of this kind of
attitude assessment (Petersen and Kies, 1972:; Schwartz,
1975; 1975; Thompson and Schwartz, 1977; Grotkowski and
Sims, 1978; Schwartz and Barr, 1977; O'Connell et al., 1979;
Sims, 1978a; Perkins et al., 1980). Teacher attitudes to-
ward classroom teaching of nutrition and school feeding
programs were assessed using statements with responses
ranging from "strongly agree" to "strongly disagree" over

a 5-point range (Petersen and Kies, 1972). Scores were not



39

summed across items for the two sets of statements. Data
were presented as percentages of teachers indicating, agree-
ment or disagreement for each individual attitude statement.

The importance of nutrition to high school graduates
and to public health nurses was assessed (Schwartz, 1975,
1976). The instrument for high school graduates consisted
of 30 statements; 11 reflected attitude toward nutrition
and eating habits, 8 attitude toward meal planning and 11
attitudes toward food preparation. The instrument for
nurses had 14 statements related to nutrition and eating
habits, nutrition counseling, personal nutrition, meal plan-
ning and meal preparation. For both instruments, responses
were "agree" or "disagree" with degrees of certainty.

Attitude scores for high school graduates were not
reported, but the author indicated that lower mean scores
were noted for statements reflecting attitude toward meal
preparation than for statements reflecting attitude toward
meal planning. The author also discussed correlations be-
tween attitudes, knowledge and practices. However, the
values of the correlation coefficients were not given. It
was also not possible to determine if correlation calcul-
ations were performed on the summed score of the 30 attitude
statements or on each statement individually.

In the second report, nurses'mean attitude score was
reported as a percentage of the total possible, 87.7 percent
(Schwartz, 1976). Again, {he author discussed relationships

between attitudes and other variables without providing the
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correlation coefficients. While attitudes may be signi-
ficantly related to certain variables (p<« .0l), the strength
of the relationship cannot be determined by readers when
correlation values are omitted.

In 1977, adolescent attitudes toward nutrition were
measured using a 1l5-statement instrument related to food
selection, dietary adequacy, and importance of nutrition
to health (Thompson and Schwartz, 1977). Following the
pattern of Schwartz's work. described above, responses were
"agree" or "disagree" with degrees of certainty. A mean
score of 66.9 percent was reported. Significant, posi-
tive correlation coefficients were found for nutrition know-
ledge and attitudes (r=.50knd attitudes and practices (r=.21).

Grotkowski and Sims (1978) reported reliability es-
timates associated with the attitude scales they used. Re-
ports of reliability coefficients were lacking in the studies
mentioned previously. Three of the four attitude measures
had Cronbach alpha reliability coefficients of .70 or greater.
Attitude statements on (1) misconceptions about weight-
reducing diets (2) importance of nutrition (3) use of food
and supplements as medicines and (4) necessity of vitamin/
mineral supplements were derived in part from statements in
the NCR study. Responses ranged from "strongly agree" to
"strongly disagree" on a 5-point scale. Scores for items
were summed for each of the four measures. Correlations

were determined between attitudes and other variables, and
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analysis of variance was performed to determine differences
in attitudes among purchasers of various "health" foods.
Highest correlations (p £ .001) were found between knowledge
scores and attitude that nutrition is important(r=.51)and
attitude that food and supplements can be used as medicine
(r=.-45) ,between attitude that nutrition is important and
attitude that food and supplements can be used as medicine
(r=.-49)and between attitude toward misconceptions about
weight-reducing diets and use of food and supplements as
medicine (r=.55).

Mothers 'attitudes reflecting aspects of nutrition
during pregnancy and infancy were assessed with a 23-state-
ment instrument with the same response format used earlier
by Schwartz (Schwartz and Barr, 1977). The authors reported
that the statements had been validated in a previous study.

The authors indicated they were analyzing relation-
ships of environmental variables to attitude scores. How-
ever, they performed analysis of variance and t-tests which
analyzes sc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>