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ABSTRACT 

The purpose of this study was to ascertain the 

Agricultural Literacy level of seventh and eighth grade 

science teachers in Arizona, New Mexico, Utah and Colorado. 

Respondents were tested on knowledge of agricultural 

concepts in the eleven areas encompassing the definition of 

agricultural literacy as reported by the Frick, Kahler and 

Miller Study in the Agricultural Education Journal. Summer 

1991. 

Findings of the study included: 1) science teachers in 

middle and junior high schools are not agriculturally 

literate according the information gained from questions in 

the eleven concept areas proposed by Frick, Kahler, and 

Miller (1991); 2) There is no difference in the agricul

tural literacy level of science teachers in Arizona, Colo

rado, New Mexico, and Utah; 3) Gender does not affect the 

agricultural literacy level of science teachers; 4) 

Education in Agriculture does not affect the agricultural 

literacy level of science teachers; 5) There is no 

difference in agricultural literacy level of rural and urban 

science teachers; 6) Agricultural literacy is not changed in 

teachers who have lived on a farm or ranch after their 

eighth birthday. 
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CHAPTER 1 

INTRODUCTION 

Agriculture—Who would have ever imagined that one 

little word would be in the position to stir such con

troversy and passion? For generations people have taken 

agriculture for granted. Agriculture has been nurtured, set 

back in importance, advanced to immeasurable heights, mis

understood and the dream and goals for countless hundreds of 

people. The question arises, do people really understand 

what is happening within this industry that is the backbone 

of the nation? As described in Shepardson, Sir Horace 

Plunkett said, "The well-being of a people is like a tree: 

agriculture is its root, manufactures and commerce are its 

branches and its life; if the root is injured, the leaves 

fall, the branches break away, and the tree dies" 

(Shepardson, 1929, p 3). 

With the industrial revolution, major changes began to 

occur in the world. Transportation opened up new avenues 

both within agriculture and outside its bounds. People 

began migrating to the cities and began depending on someone 

else to feed and cloth them. "The frontier disappeared about 

1890, and in 1920 the population of the United States became 

predominantly urban for the first time in the country's 

history" (Shepardson, 1929). Shepardson went on to describe 
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trends in population movement from rural to more urban areas 

during the period between 1880 and 1920. 

"In 1880 the rural population of the United States was 

about 36 million; in 1930 it was about 54 million. In 1880 

71 out of every hundred people lived in the country. In 

1930 only 44 out of every hundred lived in the country" 

(Taylor, 1934, p99). 

Change began occurring in rural areas as well. The 

world moved faster, bright lights attracted the youth from 

the farm and ranch. Nintendos occupied the spare time of 

the youth and the corner grocery store or K Mart became the 

center of the world for survival needs. No longer were 

people challenged to fend and survive for themselves. The 

basic knowledge of agriculture began to be lost. Simple 

facts agricultural and rural life took for granted began to 

be distorted and lost. For example, early research by Deyoe 

and Ullrich found youth to be making such statements as the 

following. "Another youngster, after watching a man milk 

the cow, remarked, 'I thought milk came from bottles, not 

from cows'" (Deyoe and Ullrich, 1941, p 13.). 

Through all of these changes in the past and present 

generations, agriculture continues to grow bigger and 

better. However America continues to narrow its vision and 

an individuals responsibility in society, and if agriculture 

isn't and wasn't in that role, people forget what it is 
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about. People are not responsible for each of their needs. 

They can now pick and choose which of those needs they would 

take care of personally, and which they would look to 

someone else to take care of. 

Horace Greeley elegantly prophesied when describing the 

land of opportunities and visions of the future,"Go West, 

young man, go West". He thought the future was in the west. 

Movement west meant a guarantee for the survival of 

agriculture and the American Dream. 

"No doubt the land of opportunity for many young 
people of that period and for another generation 
lay in the vast undeveloped regions of the Middle 
West and beyond. Thousands of persons with the 
pioneering spirit accepted the challenge to move 
to new regions. As the result of this onrushing 
tide of settlers, fertile plains were turned into 
farms, vast forests were felled, mines were 
opened, and towns came into existence. Here and 
there, as shipping points and manufacturing 
centers, great cities had their beginnings. In 
all of these activities of expansion, the services 
of youth and adult were needed" (Deyoe and 
Ullrich, 1941, p 42). 

It was a simple concept and a simple thought, however 

the vision of the west began to change as well. Continuing 

the grow bigger and better, fewer and fewer people in the 

West and in the rest of the world were still relating to the 

concepts of rural and/ or agricultural life. This conclusion 

has plagued the minds of many leaders in agriculture and 

agricultural education. The recent study entitled 

"Understanding Agriculture, New directions for Education" 



13 

released by the National Academy of Science concludes, 

"Most Americans know very little about agriculture, its 

social and economic significance in the United States and 

particularly, its links to human health and environmental 

quality" (Committee on Agriculture Education in Secondary 

Schools, 1988, p 9). 

This lack of agricultural literacy has inspired the 

agricultural education profession into re-evaluating its 

educational programs and begin addressing the issue of 

agricultural literacy. These agricultural literacy issues 

have probably had the biggest impact during the period 

following the release of the National Research Council's 

"Understanding Agriculture, New Directions for Education" 

(1988). However, the lack of understanding for agricultural 

issues were quite evident in the earlier periods of the 

development of Agricultural Education as well. 

"Young folks, whether from town or country, 
whether boys or girls, like to and should study 
agriculture of a general or appreciational type. 
If the past few years have taught us anything, 
they have taught us that farmers will prosper to 
about the extent that city folks want them to 
prosper. We must have efficient farmers and 
farmers who can unite on definite cooperative 
courses of action to improve their econoioic 
environment, but unless there is a sympathetic 
understanding on the part of city people, unless 
there is a mutual recognition of the 
interdependence of town and country, they will get 
nowhere. Agriculture as a way of life and the 
problems and points of view of farmers need to be 
understood and appreciated by every citizen" 
(Byram, 1934, p 69.). 
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Agricultural experts within the agriculture industry 

basically agree on the need for education about agriculture 

to be an important part of a young persons education. 

Finally, through the efforts produced from the release of 

the National Research Council report, educational agencies 

are developing strategic plans to address this pressing need 

for education about agriculture, or agricultural literacy. 

The Arizona agricultural education network has 

developed its own strategic plan as well. In the mission 

statement of this plan, the basic program values held by 

Arizona agricultural educators are listed. These values are 

to be observed in the delivery of present and future 

programs of agricultural education. "The mission of agri

cultural education in Arizona is to provide a total edu

cational system with educational experience in and about 

agriculture" (Arizona, 1991). This statement represents a 

major change of philosophy and expansion of the mission for 

agricultural education at the secondary school level. 

Agricultural education has, since its establishment in 1917 

under the Smith-Hughs Act, been limited to vocational prep

aration in agriculture. 
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Need For Study 

For years, the underlying lack of education about 

agricultural issues has been a problem worthy of attention 

as noted by the following statements. 

"The failure of our secondary schools and 
liberal arts colleges to teach even rudimentary 
courses on agriculture means that an enormous 
majority, even among well-educated Americans, are 
totally ignorant of an area of knowledge basic to 
their daily style of life, to their family 
economics, and indeed to their survival" (Mayer 
and Mayer, 1974, p 84). 

"All of our agricultural colleges teach 
production in their subject matter courses, and 
the usual tendency is for the graduate to go out 
and teach the same thing. This is not what boys 
and girls want who are not going to be farmers. 
They want and need to be taught, not how to farm 
but how to live with and for farmers" (Byram 1933 
P 69). 

"Probably, it would be to the advantage of 
all prospective teachers for the high schools 
typically rural to have some acquaintance with the 
field of agriculture and rural life, regardless of 
the special field of teaching for which 
preparation is being made. In most or all of the 
subjects in the curriculum there should be 
included materials in part related to the rural 
environment and to rural life in general" (Deyoe 
1933 p 151). 

Several studies on the issues of agricultural literacy 

have been conducted since the 1988 release of the National 

Academy of Science study. Among them was a study conducted 

by Frick, Kahler and Miller in which a definition of 

agricultural literacy was proposed: 
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"Agricultural literacy can be defined as 
possessing knowledge and understanding of our food 
and fiber system. An individual possessing such 
knowledge would be able to synthesize, analyze, 
and communicate basic information about 
agriculture. Basic agricultural information 
includes: the production of plant and animal 
products,the economic impact of agriculture, its 
societal significance, agriculture's important 
relationship with natural resources and the 
environment, the marketing of agricultural 
products, the processing of agricultural products, 
public agricultural policies, the global 
significance of agriculture, and the distribution 
of agricultural products" (Frick, Kahler and 
Miller, 1991, p 50). 

Horn and Vining (1986, p ill) stated, "Students do 

not know basic facts, except for very obvious situations. 

Very often, the correct response was chosen by less than 30% 

... of the students." Perey (1989, p 6) stated, "If 

students in Arizona are agriculturally illiterate then it 

might be that public school students across the nation are 

agriculturally illiterate." A basic question that might 

arise from statements provided by Horn and Vining, and Perey 

as well as Frick, Kahler and Miller: If the definition of 

agricultural literacy proposed by the latter group is 

accepted as a valid definition, and if the conclusions drawn 

by the Horn and Vining study as well as Perey are also 

accepted as valid, then what kind of agricultural knowledge 

do the teachers have who are assigned to teach these groups 

of students? 



Traditionally, teachers tend to teach what they know, 

what they feel comfortable with and how they were taught. 

Proposals on the importance of teaching children 

agricultural literacy curricula are noted and justified, 

however a general question should be asked of the teachers 

who will be assigned to undertake this task, "How agri

culturally literate is the teacher?" It is important to 

establish and understand the factors that nay effect teacher 

literacy. For example, agriculture has historically been 

considered a male dominated field. Women may or may not be 

effected by this historical lack of exposure. Other factors 

that certainly could have an effect on agricultural literacy 

would be education, agricultural experience in their 

development years, and the educational environment in which 

they work. For example a teacher in a rural school district 

would more likely be exposed to agricultural issues. 

Statement of the Problem 

The purpose of this study was to assess the level of 

agricultural literacy among junior high and middle school 

science teachers in Arizona, New Mexico, Utah, and Colorado 

during the 1991-92 academic year. An attempt was made to 

compare the level of agricultural literacy on the eleven 

agricultural concepts presented in the definition of 

agricultural literacy by Frick, Kahler and Miller. 
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Research Questions 

Answers to the following research questions were sought 

in order to satisfactorily address the problem statement. 

1. What is the overall level of agricultural literacy 

of junior high and middle school science teachers 

in Arizona, New Mexico, Colorado, and Utah? 

2. Is there a relationship between gender and 

agricultural literacy? 

3. Is there a relationship between having lived on a 

farm/ranch and the teacher's level of agricultural 

literacy? 

4. Is there a relationship between having either 

secondary or post-secondary education in some 

phase of agriculture and an individual's level of 

agricultural literacy? 

5. Is there a significant difference in agricultural 

literacy among teachers in each of the states 

surveyed? 

6. What is the relative degree of agricultural 

literacy among teachers to each of the eleven 

agricultural concepts encompassing agricultural 

literacy? 

7. Is there a difference between the agricultural 

literacy level of teachers in urban and rural 

school districts? 
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Hypotheses 

The following null hypotheses were tested in the 

conduct of this study. 

1. There is no difference between mean assessment 

instrument scores of male and female respondents. 

2. There is no difference between mean assessment 

instrument scores of those respondents who lived 

on a farm or ranch after their eighth birthday 

and those who did not. 

3. There is no difference between the mean assessment 

instrument scores of respondents who received 

either secondary or post secondary education in 

agriculture and those who did not receive the 

education. 

4. There is no difference between the mean assessment 

instrument scores for respondents in Arizona, New 

Mexico, Colorado and Utah. 

5. There is no difference between mean assessment 

instrument scores of those respondents tested in 

each of the eleven agricultural concepts encom-

assing agricultural literacy. 

6. There is no difference between mean assessment 

instrument scores of respondents in rural and 

urban schools. 
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Assumptions 

The following were assumed to be true and not tested in 

conducting this study. It was assumed that: 

1. The definition of agricultural literacy proposed 

by Frick, Kahler and Miller in 1991 was accepted 

as a comprehensive and acceptable definition. 

2. Individuals only answered those questions for 

which they knew the answers, and thus 

guessing, which could result in a measurement 

error, was minimized. 

3. All teachers tested were qualified to teach in the 

science field. 

Limitations 

As with any research outcomes, the internal and 

external validity of the research situation must be noted 

and explained in order to give the situation meaning and 

substantiate the findings. Internal validity can be 

determined if the outcome of a study is a function of the 

program or approach being tested, or a result of other 

causes not dealt with in the study. External validity is 

found to be noted if the results would apply in the real 

world and/or to other similar situations. 

The following factors may have influenced the internal 

or external validity of this study; 



1. since this study used a mailed survey of seventh 

and eighth grade science teachers in four states, 

non-response was a potential threat to the study. 

An effort was made to reduce this threat by 

including a cover letter with the survey conveying 

the importance of this study and a follow up 

survey with cover letter was sent to non-

respondents . 

2. Since the researcher selected the participants for 

the survey from lists compiled by the individual 

state departments of education, framing errors 

could have occurred depending upon the complete

ness of the lists provided. 

3. Since the researcher used a 20% stratified 

clustering sample technique from the accessible 

population, a possible selection error could have 

occurred since all sampling units did not have an 

equal opportunity to be selected. 

4. Measurement errors could have occurred in such 

incidents as: a) respondents giving what they 

considered to be socially acceptable answers, and 

b) if researcher instructions were not clear. 

Therefore, the researcher attempted to encourage 

independent thinking and clearly listed all 

expectations in the cover letter. 



The survey included a sampling unit of respondent 

teachers taken from the directory of seventh and 

eighth grade schools in Arizona, New Mexico, 

Colorado and Utah. Therefore, it more fully 

reflected the need for an understanding of the 

level of agricultural literacy among seventh and 

eighth grade science teachers in general. 

Possible state bias could have occurred in the 

assessment instrument. The researcher attempted 

to carefully evaluate all agricultural aspects in 

each state before finalizing the assessment 

instrument in order to minimize variations. 

The four states tested were selected because of 

their geographic, population and agricultural 

similarities. Possible limitations could occur 

when referring to these results in the broad 

generalization of all seventh and eighth grade 

science teachers. 



Procedure 

This section is divided into four components: 

population and sample, design, data and instrumentation and 

data analysis. 

Population and Sample 

The target population for this study consisted of 

seventh and eighth grade science teachers in Arizona, New 

Mexico, Colorado and Utah. The accessible population was 

selected from directories of seventh and eighth grade 

schools made available from each state's Department of 

Education. A 20% stratified cluster sampling technique was 

conducted of each states urban and rural seventh and eighth 

grade schools to determine the accessible population. One 

seventh and eighth grade science teacher was chosen from 

each to participate in this assessment. A census was taken 

of the accessible population to determine teacher interest 

in participation in the survey. The stratas were those 

teachers who agreed to participate in the survey, the urban 

or rural school designation, and the four states. 

D9Sigp 

The design chosen by the researcher might best be 

described as a quantitative survey study using a criterion 

referenced paper and pencil evaluation. The evaluation was 
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used to determine the agricultural literacy levels of the 

participatory teachers in eleven different agricultural 

subject areas. Criterion referenced refers to 

interpretation of test results on the basis of absolute 

criteria rather than relative criteria. 

Hypotheses were formalized based upon the hypotheses 

used in the Perey (1989) study. 

Data and Instrumentation 

A letter was sent to Arizona, New Mexico, Utah and 

Colorado seventh and eighth grade science teachers selected 

using a stratified random sampling technique. The letter 

explained the nature of the study and requested their 

participation. All respondents were assured of anonymity. 

The paper and pencil test was developed from the eleven 

subject areas stated in the Frick, Kahler and Miller (1991) 

definition of Agricultural Literacy and reflected a general 

application to agriculture in each of the four states. The 

paper and pencil assessment instrument was checked and 

approved by the researcher's graduate committee and 

departmental representatives, of The University of Arizona 

College of Agriculture, ensuring face and content validity. 

A follow-up letter and second assessment instrument was sent 

to the non-respondent science teachers after one month. 



25 

Data Analysis 

Data was analyzed using the Statistical Packages for 

Social Sciences (SPSS) found on the University of Arizona 

Mainframe computer system. A Cronbach Alpha level for the 

pilot instrument was analyzed in order to determine the 

reliability of the instrument. 

Once respondents were tested, information was entered 

in the SPSS program and Minitab 7.1 (PC Version) in order to 

determine correlation coefficients, analysis of variance, 

standard deviations, means, modes, and medians. 

Agricultural literacy of rural and urban teachers was 

determined, as was its relationship to gender, education in 

agriculture, agriculture experience and exposure, and state 

of residency. 

Definitions 

In order to provide greater clarity, the following 

definitions are provided in reference to the needs of this 

research project. They do not necessarily represent a legal 

or complete definition in other instances. 

Agriculture; Agriculture is the production of agricultural 

commodities, including food, fiber, wood products, 

horticultural crops, and other plant and animal 

products. The term also includes the financing, 

processing, marketing and distribution of agricultural 
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products; farm production supply and service indus

tries; health nutrition and food consumption; the 

use and conservation of land and water resources; 

development and maintenance of recreational resources; 

and related economic, sociological, political, 

environmental and cultural characteristics of the food 

and fiber system. 

Agricultural Literacy; As proposed by Frick, Kahler and 

Miller (1991), agricultural literacy is the possession 

of knowledge and understanding of our food and fiber 

system. An individual possessing such knowledge would 

be able to synthesize, analyze, and communicate basic 

information about agriculture. Basic agricultural 

information includes: the production of plant and 

animal products, the economic impact of agriculture, 

its societal significance, agriculture's important 

relationship with natural resources and the environ

ment, the marketing of agricultural products, the 

processing of agricultural products, public 

agricultural policies, the global significance of 

agriculture, and the distribution of agricultural 

products. 

Rural School District; A rural school district is any 

school district with less than 2500 students in grades 



K-12 and greater than 30 miles from any school district 

with greater than 2500 students. 

Urban School District; An urban school district is any 

school district not meeting the requirements of a rural 

school district. 

Post Secondary Education in Agriculture: Any formal educa

tion at the community college, trade school and/or 

University level in Agriculture. 

Secondary Education in Agriculture; Vocational Agriculture, 

Agricultural Education or Agriculture Science education 

conducted at the secondary school level. 

Science Teacher: Any teacher who teaches such knowledge 

concerned with the physical and biological world and 

its phenomena such as biology, physics, chemistry, 

earth science, life science, botany or zoology, and 

does not specifically teach vocational agriculture, 

agricultural education and/or agricultural science. 

Arizona Agricultural Education Network; The following 

entities which contribute to the coordination, 

implementation and evaluation of agricultural 

education in Arizona: Arizona Vocational Agricultural 

Teachers Association; Agricultural Education Depart

ment, The University of Arizona, Staff; Arizona Depart

ment of Education, Agricultural Education, Staff; 

Arizona Association FFA; Arizona FFA Alumni Association. 



Pilot Group; The group of people who participated in the 

pilot testing of the instrument. This group included 

Arizona agricultural education instructors, support 

staff, and student teachers of elementary/secondary 

science programs. 

Pilot Group rstandard^; The upper 50% of the pilot group, 

used in determining the level in which agricultural 

literacy would be present. 

Aariculturallv Literate: A person who has an average score 

of 70% or better on the cumulative agricultural 

literacy concepts. 
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CHAPTER 2 

REVIEW OF LITERATURE 

In this review of literature the author has attempted 

to present significant opinions and events that have led to 

the development of this research. 

As the researcher delved into significant literature on 

the subject of agricultural literacy, it became apparent 

that the problem has great historical as well as present day 

significance. Initial searches for background information 

were conducted on the ERIC, AGRICOLA and manual methods of 

search such as the card catalog and NAERM indexes. 

In 1988 the National Research Council Committee on 

Agricultural Education in Secondary Schools released a 

significant study entitled Understanding Agriculture: New 

Directions for Education. This study created a stir within 

the agricultural education profession, particularly the 

issue of agricultural literacy. It is interesting to note 

that the committee credits itself, directly, for the 

conception of the idea of agricultural literacy. Specific 

concepts of an agriculturally literate person were proposed 

by this committee as well. "The committee envisions that an 

agriculturally literate person's understanding of the food 
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and fiber system includes its history and current economic, 

social, and environmental significance to all Americans 

(National Research Council, p 1, 1988). 

The author found it interesting that the industry would 

consider this issue of "education for the common man," to be 

relatively new and important, considering the many issues 

effecting agriculture. The following historical prospective 

on the profession's view of agricultural literacy was 

formed. 

Historical Background 

Formal agricultural education, as known today, dates 

back to the early 1900's and certainly non-formal agri

cultural education dates back much earlier than that. 

The issue of the need for education about agriculture 

to encompass more than just the immediate clientele serviced 

by agricultural education was of focus even during the early 

days. Byram (1933, p 69) writing in the Agricultural 

Education Magazine observed, 

"Young folks, whether from town or country, 
whether boys or girls, like and should study 
agriculture of a general or appreciational type. 
If the past few years have taught us anything, 
they have taught us that farmers will prosper to 
about the extent that city folks want them to 
prosper. 
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We must have efficient farmers....but unless 
there is a sympathetic understanding on the part 
of city people, unless there is a mutual 
recognition of the interedepndence of town and 
country, they will get nowhere." 

The importance of appreciational type agriculture 

continued to be an issue over the years. In 1941, a book 

was published entitled Getting Acquainted with Agriculture. 

In this book, the non-vocational needs and interests of 

youth were kept in the foreground. The authors Deyoe and 

Ullrich (1941) pointed out that "Many persons engaged in 

occupations in towns and cities are associated with farmers 

and farm people in business and social relationships. These 

relationships would be enhanced if....the non farming group 

had a better understanding of rural life and problems of 

farming" (p 3). 

The concept of non-vocational education in agriculture 

was further emphasized by the following statement: "Even 

the boys and girls who have lived on farms most of their 

lives have not learned everything of importance about 

agriculture" (Deyoe and Ullrich, p 13, 1941). 

Deyoe and Ullrich, in attempting to illustrate the 

extent of young people's understanding of agriculture, 

developed an agricultural accuracy test which could be used 



to determine a person's level of agricultural literacy in 

the early 1940's (Table 1). 

Recognizing concerns such as these illustrated, led to 

the development of programs of general, appreciational 

type agricultural education. Many proved successful as far 

back as the late 1800 and 1900's. Objectives for courses of 

study were developed as illustrated in Table 2, to encourage 

interests, ideals, understandings, and abilities. The 

avocational values of these courses were stressed as well. 

"In setting forth these objectives, 
the committee indicated that the 
essential parts of the course should 
be "a study of the relationships 
that exist between town and country; 
of the interdependence of these two 
important members of every community; 
of the proper attitude of each group 
toward each other; and of their mutual 
obligations to cooperate with and help 
each other" (Byram, p 69, 1933)." 

So, with all of this forethought and action to address 

the issue of agricultural literacy, what happened? How did 

the agricultural literacy issue get from the point of 

planning courses of study to the point of the 1988 comments 

from the National Research Council on the lack of agricul

tural literacy and education programs about agriculture in 

today's school systems? 
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1. An interest in agriculture and in country life. 

2. An interest in the inter-relationships of town and 
country. 

3. An interest in the laws of inheritance whereby 
constant improvement in plants and animals is 
beginning to be brought about. 

4. The ideal of cooperation in serving the mutual 
interests of all classes of the community. 

5. The ideal of making home surroundings beautiful. 

6. The ability to identify common breeds of domestic 
animals. 

7. The ability to control the general processes of 
life and growth of common plants. 

8. The ability to control the general processes of 
life and growth of domestic animals. 

9. The ability to control certain insect injury to 
plants and animals. 

10. The ability to control certain common diseases of 
plants. 
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Table 2 

Early Survey of Agricultural Knowledge rPevoe and Ullrich. 
1941) 

1. All insects are harmful to the fanner. 
2. If ears of corn have lots of husks, there is sure 

to be a hard winter. 
3. Calves weaned at certain times of the moon are likely 

to be unthrifty. 
4. A drain tile six inches in diameter will carry 

approximately four times as much water as a time three 
inches in diameter. 

5. An acre of ground which is square takes less fence than 
an acre of ground which is twice as long as it is wide. 

6. Hard work is all that is necessary for success in 
farming. 

7. Potatoes planted in the dark of the moon are more 
likely to produce a good crop than those planted during 
a full moon. 

8. A severe thunderstorm will cause milk to sour. 
9. Most kinds of hawks are helpful to the farmer. 
10. You can determine whether a kernel of corn will grow or 

not by looking at it. 
11. Hollow horn is a serious ailment of dairy cows. 
12. Unless the eye teeth of horses are removed, the horses 

are likely to become blind. 
13. The digestive system of a hog is more like that of a 

human than the digestive tract of either the chicken, 
the cow, or the sheep. 

14. A balanced ration is all the feed an animal will eat. 
15. By the proper rotation of crops, a farmer can increase 

all of the important plant food materials in the soil. 
16. An expert judge can estimate accurately a dairy cow's 

production by looking at her. 
17. The greatest strain in pulling is on the hind legs of 

the horse. 
18. On days of idleness, it is a good thing to reduce the 

grain for a horse at least half. 
19. The average city youngster goes to school longer each 

year and continues in school longer than the average 
rural youth. 

20. Cities would not maintain their present population if 
no people from rural areas moved cityward. 

21. City people are benefited if farmers receive good 
prices for their products. 
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Table 2, continued 

22. Very few discoveries of value to the fanner have been 
made in the last ten years. 

23. Modern conveniences for the home are as common on farms 
as in cities. 

24. After lying on the ground, horses and cows "get up" 
(arise) in a similar manner. 

Change of Agriculture Participation 

It is unclear at what point the philosophy and program 

plans that were prevalent in the early part of the 1900's 

began to change and finally to disappear. A lot of the 

philosophical differences could possibly be attributed to 

the movement from a rural to an urban mentality and society. 

No longer were the decision makers and educational 

administrators in tune with the importance and needs of 

agricultural life. 

The decline of the rural mentality of America is 

decisive and represents nothing short of a radacle change in 

the character of the American population. The fact remains 

that a smaller proportion of the population than ever before 

is producing agricultural products for the rest of the 

world. 
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Table 3 

Rural Population (People living on farms or in rural 
communities^ rSheoardson. p 5. 1929^ 

PERCENTAGE 

1880 70.5% 

1890 63.9% 

1900 59.5% 

1910 53.7% 

1920 49.3% 

The Science of Agriculture 

Agriculture is the meeting ground of the sciences. 

Physics and chemistry lie at its base. To these elements 

biology adds its conception of organism. Mathematics is 

their common instrument. On the way to the application of 

these basic sciences to practical agricultural problems 

stand physiology, genetics, nutrition, pathology, 

entomology, parasitology and the sciences of the soil— 

derivative subjects which deal with plant and animal life in 

health and disease. Scientifically defined, they are 

concerned with the nature of life in its evolutionary and 

pathological aspects. They may or may not be applied 

sciences according to the temper of the individual 
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investigator and the latitude which his/her institution 

allows them. Further still, from the base lie horticulture, 

agronomy, and animal husbandry, commonly regarded as fields 

of practical application, where work is often empirical and 

where "results" are chiefly sought, rather than knowledge 

concerning the phenomena of life. Even here work need not 

be less scientific than in the foregoing groups. For as the 

field of biology had been divided for working purposes into 

its physiological, evolutionary, and pathological aspects, 

so here again biology is divided into its various plant 

media. 

There are, however, difficulties that arise in offering 

courses in science that include the use of agriculture. 

That is the fact that teachers are not available who can 

teach them properly. 

National Research Council 

As the stir within the Agricultural Education 

profession mounted, continual focus centered upon the 

National Research Council and its release of Understanding 

Agriculture; New Directions for Education. Calls from the 

report requested extensive education of agriculture concepts 

in science curriculuns. "All students need an understanding 

of basic science concepts. Teaching science through 

agriculture would incorporate more agriculture into 
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curricula, while effectively teaching science" (National 

Research Council, p ii, 1988). 

As illustrated in the The Science of Agriculture 

section of this chapter, there are many opportunities to 

teach science concepts through agriculture. However, a 

concern addressed by Shepardson, teachers might not be 

equipped to handle this instruction, thus rendering the 

agricultural concepts proposed ineffective and useless. 

The National Research Council itself admits that 

teachers might not be prepared to tackle this assignment. 

"The average elementary school teacher has limited 

background in science" (National Research Council, p 13, 

1988). The report also points out, "Most Americans know 

very little about agriculture, its social and economic 

significance in the United States, and particularly, its 

links to human health and environmental quality" (National 

Research Council, p 9, 1988). 

Time and time again science teachers are called upon by 

the National Research Council to incorporate agricultural 

concepts into their curriculums. The agriculture industry 

is asked to foster agriculture ideas and ideals for use in 

classrooms, yet are teachers equipped to handle this task? 

"Virtually no effort is made anywhere to educate 

teachers about agriculture, except for the teacher education 
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programs designed for vocational agriculture teachers" 

(National Research Council, p 15, 1988). 

"Participants in public meeting told the committee that 

teachers have little opportunity to learn about agriculture 

in their professional preparation or in-service education" 

(National Research Council, p 16, 1988). 

"Less publicized reports pointed fingers at teacher 

education programs for graduating what many call a 

generation of illiterate teachers. Today's report indicate 

that college students are being educated too narrowly" 

(Bowen, p 3, 1988). 

"The teacher who has a dual science endorsement will 

certainly have an employment advantage over one who does 

not. Teachers who have multiple endorsements, for example 

agriculture and science or agriculture and business, will be 

on the leading edge of what will shape the future of 

agricultural education..." (Pool, p 9, 1988). 

The National Research Council also proposed that 

programs currently teach agricultural concepts, ie, 

vocational agriculture programs, should teach education in 

and about agriculture. This, as proposed, would open up the 

base and acceptance of programs such as vocational 

agriculture/agricultural education, and offer a wider 

audience to these programs. "The 'vocational' label should 

be avoided to help attract students with diverse interests, 
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including the college bound and those aspiring to 

professional and scientific careers in agriculture" 

(National Research Council, p 35, 1988). 

Reaction to the National Research 

Council Report 

Several reactions have been presented to information 

contained in the report from the National Research Council. 

They have ranged from acceptance of the calls of the 

Council, to calls for further research and development of 

concepts before implementation. 

One such reaction was published at the University of 

Arizona, Department of Agricultural Education, in November 

1988 (McCormick, Zurbrick, Cox and Miller). This report 

took the fundamental concepts of agricultural education 

proposed by the National Research Council and the historical 

missions of vocational education in agriculture, to develop 

what was entitled A Model for Agricultural Education in 

Secondary Schools (1988). The goal of the report was to 

present a model for secondary education in agriculture and 

broaden its base to include education about agriculture, 

while retaining the integrity of education in agriculture. 

Figure 1 illustrates the concept of model agricultural 

education programs presented by McCormick, Zurbrick, Cox and 

Miller (1988, p 19). 
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AGRICULTURAL EDUCATION 

SECONDARY SCHOOLS 

EDUCATION ABOUT ACRICULTURI 

(AGRICULTURAL SCIENCE) 
EDUCATION IN AGRICULTURE 

(VOCATIONAL AGRICULTURE) 

Figure 1—A Model for Agricultural Education in 
Secondary Schools 

The basic concepts presented in the McCorraick (et. al.) 

report are that agricultural education in agriculture and 

agricultural education about agriculture are two different 

issues and should be handled as such. If programs designed 

for teaching agricultural literacy concepts are to survive, 

they should come under the "umbrella" of agricultural 

education, but not dilute programs already in place. 
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"Some look at agricultural literacy as enrichment 

program for junior high level students. Others see literacy 

efforts aimed at short term activities like Food For 

America. Still others see the literacy effort as 

information infusion in all general education curriculums 

and programs" (Deeds, p 4, 1991). 

Since the release of the National Research Council's 

1988 report, one might wonder to what extent agricultural 

literacy programs are being adopted by individual states. 

David Hall, Pennsylvania State University, conducted 

research seeking the status of agricultural literacy 

programs. "It is clear that we as a profession have a 

considerable amount of work to do before all students will 

be receiving at least some systematic instruction about 

agriculture beginning in kindergarten or first grade as 

recommended by the 1988 National Research Council Study" 

(Hall, p 7, 1991). 

Agricultural Literacy Surveys 

Several agricultural literacy surveys have been 

conducted, and will be presented in an attempt to form a 

basis from which a survey for determining the literacy of 

science teachers can be conducted. 

A grant from the Kansas Foundation for Agriculture in 

the Classroom was used to fund a study entitled, "An 
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Assessment of Students' Knowledge of Agriculture". This 

study, conducted by Jerry Horn and Becky Vining, was 

conducted in order to assist the Kansas Agriculture in the 

Classroom Program determine what steps they needed to take 

in order to meet their program objectives. The program 

objectives were as follows: l) To provide for Kansas 

students an understanding and appreciation for the food 

chain which is the foundation of human life, and 2) To 

promote the well-being of agriculture as a necessary 

forerunner to the well being of America. 

Information collected to help determine steps to take 

to meet these objectives was as follows. 

"Students do not know basic facts, except for 
very obvious situations....In many cases the 'I 
don't know option was chosen by the majority of 
respondents....The lack of knowledge extends 
across all areas, consumer information, economics, 
business, production, and history. 

...the correct response rate was poor among all 
groups, regardless of gender or residence. 

In summary, the level of knowledge about 
agriculture, as assessed in this study, is quite 
low" (Horn and Vining, p ill, 1986). 

"In the main, the subjects represent a 
reasonable cross-section of students in these 
grade levels among schools in Kansas. They live 
in all types of communities (small towns, farms, 
cities, etc.); parents are employed in various 
occupations; both male and females are 
represented; they have different expectations for 
educational achievement (complete high school, 
community college, four year colleges, etc.); and 
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they have various preferences for residence in 
adult life (small town, large cities, farms, 
etc.)" (Horn and Vining, p 7, 1986). 

Arizona researchers have conducted two studies as spin

offs of the Horn and Vining Study as well. These studies 

were centered around two unique school settings. One 

school, Mayer Public School District, is a small, rural, and 

production oriented agricultural type community located in 

North Central Arizona. Flowing Wells School District is 

located in metropolitan Tucson, Arizona, with horticulture 

as its primary agricultural enterprise. 

Conclusions from the Perey (Mayer Public School 

District), 1989 study are as follows. 

"1. Gender did not contribute to the level of 
agriculture literacy in the Mayer School District. 
2. Place of residence did not contribute to the 
agricultural literacy of students in the Mayer 
School District.... 
5. Agricultural literacy.... is not being 
addressed in the Mayer Public Schools...." (Perey, 
p 44, 1985). 

Also, conclusions from the Bertelsen (Flowing Wells 

School District), 1989 study are as follows. 

"The level of agricultural literacy is the Flowing 
Wells Public Schools is alarmingly low at all 
grade levels. Based on the Kansas study (Vining 
and Horn, 1986) and Mayer Study (Perey, 1989), the 
findings of the Flowing Wells study are not 
unusual or unexpected. It is interesting to note 
that the overall level of agricultural literacy in 
the Flowing Wells Study and the Mayer Study differ 
by only 1.3%. The consistency in findings lend 
credibility to the work being done to promote a 
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new delivery system to address agricultural 
literacy. The agriculture programs currently in 
place in high schools across the country may well 
be meeting needs of society for a trained work 
force but are currently not equipped to meet the 
agricultural literacy needs of a society which is 
agriculturally illiterate" (Bertelsen, p 11, 
1990). 

Dr. Jacqueline Deeds, a faculty member in the Depart

ment of Agricultural and Extension Education at Mississippi 

State University (1991), commented that Agricultural 

Literacy was "the undefinable goal of agricultural 

education". She further stated, "We do not have a clear 

definition of agricultural literacy, so, we don't know where 

we are going" (1991). In the article she cited several 

illustrations which showed how the various facets of 

agricultural education viewed agricultural literacy and 

their different plans for implementing agricultural literacy 

programs. 

"The National Association of Supervisors of 
Agricultural Education draft plan placed emphasis 
on curriculum K-12 and the coordination of groups. 
Their plan also suggested supporting literacy 
efforts through newsletters and magazines. 

The American Association of Teacher Educators 
in Agriculture plan proposed researching the topic 
and identifying what constitutes an understanding 
about agriculture 

The National Young Farmers Education 
Association placed emphasis on education about 
agriculture to adults through mass media, 
speakers, and other events.... 
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The National Vocational Agricultural Teachers 
Association suggested legislative efforts aimed at 
education about agriculture.... 

The National FFA organization draft plan had 
a number of action steps aimed at agricultural 
literacy 

Until we have a definition of agricultural 
literacy that we in the profession can agree on 
and set as our goal, it is not likely to be 
accomplished" (Deeds, p 4, 1991). 

Frick, Kahler, and Miller (1991) proposed such a 

definition. This definition was developed using a Delphi 

technique and encompasses 11 agricultural concepts as the 

basis for its definition. 

"Agricultural literacy is the possession of 
knowledge and understanding of our food and fiber 
system. An individual possessing such knowledge 
would be able to synthesize, analyze, and 
communicate basic information about agriculture. 
Basic agricultural information includes: the 
production of plant and animal products, the 
economic impact of agriculture, its societal 
significance, agriculture's important relationship 
with natural resources and the environment, the 
marketing of agricultural products, the processing 
of agricultural products, public agricultural 
policies, the global significance of agriculture, 
and the distribution of agricultural products" 
(Frick, Kahler, Miller, 1991) 

Support for Teachers 

Several projects are presently on-going which offer 

support to teachers who are undertaking teaching agricul

tural concepts in their classrooms. 
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One of these projects is called Aa in the Classroom. 

Ag in the Classroom is a program in which experts in the 

agriculture field enter classrooms and assist the teachers 

in presenting various agricultural concepts. Materials are 

made available as individual states develop them, offering a 

local school district a variety of materials to supplement 

local agricultural practices. 

Another program is the Food for America program 

developed by the National FFA organization. This program 

presents first through sixth graders information to help 

make them more aware of the opportunities and roles 

agriculture plays in everyday life. 

Several states are offering training to science 

teachers to help them identify areas of weakness and present 

options for developing teaching techniques that incorporate 

agriculture concepts into their curricula. One such project 

was recently conducted by Robert Terry, Jr. at Texas A&M 

University. Dr. Terry surveyed fourth grade teachers in 

Texas school systems seeking information as to what kinds of 

assistance they needed in order to implement programs of 

agricultural literacy in their school systems. 

After these programs have been in place for a while, it 

would be interesting for an independent group to test their 

effectiveness and their role in increasing agricultural 

literacy among science teachers. 
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CHAPTER 3 

PROCEDURES 

The procedures used in this study were designed in 

order to meet the goals of the research questions upon which 

this study was based. There are numerous factors that were 

considered when selecting population to survey, instruments 

to use, and importance and need of the study. 

This study's procedures are outlined into four 

different areas of consideration: 1) Population and Sample, 

2) Design, 3) Data and Instrumentation and 4) Data Analysis. 

Population and Sample 

Because of the similarities between the issues of 

agriculture and the issues of science, as well as the lack 

of agricultural education opportunities available in these 

grades, seventh and eighth grade science teachers were 

selected to participate in this study. 

In order to give the study reliability, validity and 

broad based acceptance, four states were selected to parti-

pate. Geographic, agricultural, and population similarities 

led to the selection of Arizona, Colorado, New Mexico and 

Utah as the states which would be targeted by the 

researcher. 
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In order to determine the accessible population, a 

current public school directory was obtained from each 

state. A list of schools serving seventh and eighth grade 

populations became the target population, and a preliminary 

assignment of the schools rural/urban status was made by the 

researcher using the following criteria: school districts 

geographical locale, community population, school enroll

ment, and mileage from larger school districts. If unable 

to determine classification from information available to 

the researcher, personal interviews with school 

administrators were used. As outlined by the definitions 

presented in Chapter 1, a rural school was any school 

district with less than 2500 students in grades K-12 and 

greater than 30 miles from any school district with greater 

than 2500 students. 

When the state lists, divided into rural/urban 

categories, were developed, a stratified cluster sample of 

20% was taken from the population. The following stratas 

were developed: Rural-Colorado, Urban-Colorado; Rural-

Arizona, Urban-Arizona; Rural-New Mexico, Urban-New Mexico; 

Rural-Utah, and Urban-Utah. The lists were divided into 2 

distinct categories. Colorado and Arizona had similar 

numbers of schools, both urban and rural, and New Mexico and 

Utah also had similar numbers of schools. 
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Table 4 illustrates the accessible population, and the 

available population from each state. 

Table 4 

Stratified Cluster Sample 

Population 20% 
State Density N Cluster n 

Arizona Rural 75 75 X .20= 15 
Arizona Urban 235 235 X .20= 47 
Colorado Rural 153 153 X .20= 31 
Colorado Urban 151 151 X .20= 30 
New Mexico Rural 90 90 X .20= 18 
New Mexico Urban 60 60 X .20= 12 
Utah Rural 60 60 X .20= 12 
Utah Urban 80 80 X .20= 16 

TOTAL 904 181 

Letters were sent to seventh and eighth grade science 

department chairmen or to the science teacher of each school 

selected from the cluster sample, asking for their parti

cipation in the survey. See Appendix A for a copy of the 

letter. Appendix B lists each school selected to partici

pate. A asterisk (*) identifies each school that agreed to 

have one of their science teachers participate. Each school 

was asked to select only one teacher to participate. If the 

junior high school or middle school had agriculture courses, 

schools were asked not to select the agriculture teacher to 

participate. 
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With each letter mailed, a questionnaire and stamped, 

self addressed envelope was included for the participants to 

return the completed questionnaire. Appendix C shows a copy 

of the questionnaire used. This questionnaire included 

information that would help identify and categorize the 

respondents, as well as provide information necessary to 

answer the research questions. The positive responses to 

the request were divided into the following categories and 

became the sample: State, Rural/Urban, Gender, and 

agricultural education course work completed. 

Design 

The research design chosen by the researcher might best 

be described as a quantitative survey study using a concept 

referenced paper and pencil test. The instrument used 

attempted to determine the agricultural literacy levels of 

the respondents on eleven different agricultural concept 

areas. Concept referenced refers to interpretation of test 

results on the basis of absolute criteria rather than 

relative criteria. 

Hypotheses were formalized based upon the Perey (1989) 

study which is currently the only published study on 

agricultural literacy conducted in Arizona. 

The assessment instruments were distributed to the 

accessible population which was chosen as outlined in the 
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population and sample section of this chapter. Also 

included in this "assessment" mailing were guarantees of 

anonymity, bubble answer sheets and a brief short answer 

section of personal information, to be returned to the 

researcher. The individuals composing the sample were 

allowed to keep the assessment instrument and a 

follow-up copy of the results were mailed to each 

participant. 

Data and Instrumentation 

The development of the instrument proved the most 

challenging to the researcher. In order to make the 

instrument reliable and relevant to the accessible pop

ulation, instrument testing and writing became the focus. 

Resources throughout the Arizona Agricultural Education 

Network were called upon to lend expertise in developing 

questions reflecting the eleven subject areas proposed by 

the Frick, Kahler and Miller (1991) study. Each resource 

person was selected based upon their expertise and cur

riculum concentrations throughout their agricultural 

education programs. After each resource person developed 

three questions in their areas of expertise, the questions 

were narrowed down to five per area and a pre-instrument was 

developed. If the researcher needed additional questions, 

or if more reliable qu,estions were found, questions from 
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various agricultural literacy instruments and resource books 

were used. This pre-instrument was then pilot-tested with 3 3 

agricultural education teachers, agricultural education 

support personnel, and student teachers in elementary and 

secondary teacher education science classes at the 

University of Arizona. 

In order to determine the level at which a person would 

be considered agriculturally literate, a mean value was 

calculated for the 17 agricultural educators and agricul

tural education support staff completing the pre-instrument. 

A mean value of 38.3 correct responses was determined as the 

criteria for which agricultural literacy was based. In 

order to determine the level at which agricultural literacy 

will be based, the pilot group was divided into two groups 

agricultual educators and support staff, and student 

teachers in science. The group containing the highest 

average, the agricultural educators, became the pilot group 

for which the standard was established. This pilot group's 

average was 71%, as determined by the mean of 38.3, and an 

acceptable literacy level of 70% was deemed appropriate by 

the researcher and the reseracher's graduate committee. At 

the initial testing of the pre-instrument, a Cronbach Alpha 

level of .8610 was calculated by using the Statistical 

Package for Social Sciences (SPSS) on the VAX Mainframe at 

the University of Arizona Computer Center. 
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Questions could have been eliminated in order to improve 

this measurement, however it would have made it difficult 

for analyzing the 11 literacy levels determined by the 

Frick, Kahler, and Miller study. The Cronbach Alpha level 

of .8610 was determined by the researcher and researcher's 

committee as being acceptable. 

Table 5 illustrates the reliability analysis scale of 

all questions on the pre-instrument. 

Table 5 

Analygjg ggale 

SCALE CORRECTED 
VARIANCE ITEM- ALPHA 
IF ITEM TOTAL IF ITEM 

ITEM DELETED CORRELATION DELETED 

1. 64.6723 .3228 .8583 
2. 65.1951 .2844 .8590 
3. 65.6837 .3202 .8590 
4. 63.0417 .4906 .8551 
5. 64.2292 .3312 .8581 
6. 65.1723 .3210 .8586 
7. 65.2917 .1912 .8607 
8. 63.6042 .4147 .8565 
9. 63.9053 .3856 .8571 
10. 64.2519 .3102 .8585 
11. 64.6761 .2654 .8594 
12. 65.8598 .1436 .8612 
13. 63.9053 .3856 .8571 
14. 65.1837 .1960 .8607 
15. 65.4451 .1580 .8615 
16. 63.8920 .4016 .8569 
17. 64.8011 .2492 .8597 
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Table 5 , continued 

Reliability Analysis Scale 

SCALE CORRECTED 
VARIANCE ITEM- ALPHA 
IF ITEM TOTAL IF ITEM 

ITEM DELETED CORRELATION DELETED 
18. 63.1951 .4396 .8559 
19. 65.0852 .3884 .8580 
20. 64.3920 .3311 .8581 
21. 64.4053 .3173 .8584 
22. 65.8826 .1044 .8626 
23. 64.9886 .2251 .8601 
24. 65.2973 .2974 .8589 
25. 64.9223 .2848 .8589 
26. 63.3182 .4258 .8562 
27. 65.2045 .2178 .8601 
28. 65.7803 .1323 .8617 
29. 65.0170 .2438 .8597 
30. 63.3712 .4282 .8562 
31. 65.7102 .2545 .8595 
32. 63.8144 .4309 .8564 
33. 64.4792 .2981 .8587 
34 . 66.8977 .0036 .8623 
35. 64.3769 .2944 .8588 
36. 63.2386 .4534 .8557 
37. 65.0303 .2327 .8599 
38. 64.1894 .3182 .8584 
39. 62.3087 .5674 .8534 
40. 65.3182 .1745 .8612 
41. 64.0928 .3599 .8576 
42. 64.5057 .2756 .8592 
43. 65.1837 .1960 .8607 
44. 63.2973 .6813 .8538 
45. 63.0644 .4621 .8555 
46. 66.6477 .0560 .8618 
47. 65.6723 .2267 .8598 
48. 66.9053 .0226 .8615 
49. 64.0928 .3599 .8576 
50. 65.8201 .1773 .8605 
51. 66.1553 .2876 .8597 
52. 68.7159 .1781 .8606 
53. 64.1534 .4292 .8567 
54. 64.0417 .3562 .8576 
55. 65.6723 .2267 .8598 

N of Cases= 33 N of iteins= 55 Alpha= 0.8610 
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Analysis of Data 

Responses to the questionnaire and short answer sheet 

were entered into the mainframe computer system by the 

researcher. The questions were scored by computer and the 

scores used for making comparison on the variables 

identified in the reserach questions. Numeric variables 

were assigned to each of the short answer responses to aid 

in evaluation. A respondent's number of years teaching was 

noted by its stated numeric value as was the number of years 

living on a farm or ranch after their eighth birthday. If 

respondents had received secondary or post-secondary 

education in agriculture, a value of 1 was assigned; if non 

formal education, a value of 2 was assigned. A value of 1 

was assigned to male respondents and a 2 for female. Rural 

teachers were assigned a 1 and urban teachers were assigned 

a 2 value. 

Once numeric values were assigned to all responses, 

several statistical procedures were run which gave the 

researcher the necessary information to answer the research 

question. Using the Student Edition of Minitab, means, 

medians, standard deviations, maximums and minimums were 

determined. 

Reliability levels, analysis of variance, and 

coorelation coefficients were determined by using the 

Statistical Packages for Social Sciences (SPSS) program. 
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All statistics were reported as percentage values in 

the research presentation. 
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CHAPTER 4 

PRESENTATION AND INTERPRETATION OF DATA 

The purpose of this chapter is to present findings and 

data necessary to answer the research questions presented in 

Chapter 1 of this study. The information contained herein 

is not necessarily presented in the same order as the 

questions. 

This study was completed in order to ascertain the 

agricultural literacy level of seventh and eighth grade 

science teachers in Arizona, Colorado, New Mexico and Utah. 

The agricultural literacy examination containing fifty-five 

multiple choice and five short answer questions, was dis

tributed to the accessible population. The 55 questions 

addressed issues common to the 11 agricultural literacy 

areas proposed by Frick, Kahler, and Miller (1991), as 

encompassing the needed for a person to be considered 

agriculturally literate. These eleven areas were; 1) and 2) 

the production of plant and animal products, 3) the economic 

impact of agriculture, 4) its societal significance, 5) and 

6) agriculture's important relationship with natural 

resources and the environment, 7) the marketing of agri

cultural products, 8) the processing of agricultural 

products, 9) public agricultural policies, 10) the global 



59 

significance of agriculture, and 11) the distribution of 

agricultural products. 

Respondents 

The population targeted for this study included 

seventh and eighth grade science teachers from Arizona, 

Colorado, New Mexico, and Utah. From the accessible 

population of 181, 75 respondents agreed to participate in 

this study. These 75 respondents became the sample. Of the 

75 who agreed to participate, 81% of these participants 

returned answer sheets for consideration. The total number 

of usable respondents were 61. Table 3 provides information 

on the number of questionnaires distributed and returned by 

teachers in the sample. 

Table 3 

Number of Questionnaires Distributed and Returned bv the 
Respondent Group 

Respondent n n Non Percent 
Group Distributed Responses Response Usable 

Arizona 23 20 3 87 

Colorado 27 21 6 78 

New Mexico 12 9 3 75 

Utah 13 11 2 85 
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Respondents were asked to identify years of teaching 

experience. They were also asked to identify the number of 

years they lived on a farm or ranch after their eighth 

birthday, and whether or not they had any secondary or post-

secondary education in agriculture. Information on gender 

and whether or not their school district was considered 

urban or rural was also recorded. 

The teacher with the greatest number of years teaching 

experience was 25 years, the least was 1 year and the 

average number of years teaching experience was 13 years. 

When asked how many years the respondents had lived on a 

farm or ranch after their eighth birthday, the longest 

residency was 22 years, 0 years was the lowest, and 2.63 

years was the average numbers of years residency. The total 

percentage of respondents who had lived on a farm or ranch 

after their eighth birthday was 31%. Eighty percent of 

respondents reported no secondary or post-secondary 

education courses in agriculture, and 20% reported to have 

taken agricultural education courses at the secondary and/or 

post secondary level. Gender of respondents slightly 

favored males with 57% of the respondents and 43% being 

female respondents. Of the respondents, 51% taught in rural 

school districts and 49% in urban. 
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Analysis of Findings 

The purpose of this analysis of findings is to report 

the statistical information that is needed in order to 

answer the research questions and accept or reject the null 

hypotheses. Information will be presented in the order 

necessary to logically meet the stated objectives, and not 

necessarily in the order of their presentation in Chapter 

One. 

Eleven Content Areas 

One of the objectives of this study was to determine 

the agricultural literacy level of Middle School and Junior 

High School science teachers in each of the 11 content areas 

of agricultural literacy. The questions were divided up 

into areas, with five questions being presented in each 

area. The findings shown in Table 7 illustrate the 

agricultural literacy levels in each of the 11 areas. 

Testing average refers to the average percentage of correct 

responses for each question, achieved from the sample. 

Pilot Average refers to the percentage of correct responses 

by the agriculturally literate group of the pilot test 

responders. Testing Total refers to the total average of 

all 5 questions in each literacy level, as achieved by the 

sample respondents. 
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Agricultural Literacy Levels in 11 Content Areas 
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Avgragg 
Content 
Area Testing 

Question # Testing Pilot Total 

Plant Production 
7. 
14. 
31. 
38. 
39. 

Animal Production 
4. 

12. 
19. 
23. 
24. 

95% 
27% 
46% 
66% 
48% 

87% 
45% 
50% 
30% 
59% 

Economic Impact of Agriculture 
8. 50% 
15. 53% 
21. 33% 
50. 58% 
55. 20% 

Societal Significance of Agriculture 
5. 23% 

13. 68% 
20. 82% 
34. 43% 
53. 74% 

100% 
30% 
89% 
53% 
53% 

100% 
71% 
65% 
47% 
71% 

77% 
71% 
83% 
83% 
47% 

53% 
89% 
100% 
42% 
83% 

56% 

59% 

43% 

58% 

Agriculture's Relationship with Natural Resources 
28. 15% 83% 
29. 66% 71% 
32. 100% 100% 
33. 48% 95% 
35. 86% 89% 

63% 
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Table 7 , continued 

Avgr^qg 
Content 
Area Testing 

Question # Testing Pilot Total 

Agriculture's Relationship with the Environment 
2 .  

25. 
2 6 .  
30. 
52. 

71% 
94% 
71% 
45% 
95% 

Marketing Agricultural Products 
37. 12% 
41. 12% 
44. 33% 
49. 94% 
51. 89% 

Processing Agricultural Products 
3. 86% 
9. 97% 
11. 69% 
16. 77% 
36. 15% 

Public Agricultural Policies 
1. 94% 
6 .  28% 

18. 74% 
22. 58% 
27. 14% 

Global Significance of Agriculture 
10. 59% 
17. 23% 
45. 4% 
46. 64% 
47. 79% 

95% 
100% 
100% 
89% 

100% 

83% 
53% 
42% 
89% 
83% 

100% 
89% 
59% 
59% 
47% 

89% 
30% 
65% 
83% 
59% 

95% 
30% 
24% 
89% 
95% 

75% 

48% 

69% 

54% 

46% 



64 

Table 7 , continued 

Average 
Content 
Area 

Question # Testing Pilot 
Testing 
Total 

Distribution of Agricultural Products 
40 
42 
43 
48 
54 

32% 
81% 
41% 
87% 
7% 

65% 
59% 
59% 
95% 
18% 

50% 

As shown in Table 7, the only area in which the sample met 

or exceeded the predetermined agricultural literacy level of 

70% for correct responses, was in the area of "Agriculture's 

Relationship with the Environment." In this area an average 

of 75% was reported. Several reasons could attribute to 

this higher than average level. First, environmental issues 

are currently receiving a great deal of attention both in 

the country and internationally. The issues are not only a 

part of world politics, but are issues important to com

munities, world economics, young people, and special 

interest groups. When responding to the question of 

secondary or post secondary educational experiences in 

agriculture, several of the respondents stated they had 

attended special workshops and courses in environmental 

education and educational issues. For instance, one 
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respondent from Colorado stated that he/she had training or 

education "only as conservation and ecological courses 

relate to agriculture." Another respondent from Arizona 

stated he/she had no training or education in agriculture 

"other than environmental workshops". 

The final reason for the increased average for the area 

of agriculture's important relationship with the environment 

could be that the questions presented were easier than the 

other questions on the instrument. This area's average for 

pilot test (standards) respondents was 97%, also the highest 

average for any single part of the pilot test. 

From the results compiled from the sample, respondents 

scored better than the pilot group (standards) on 9 dif

ferent questions. The remaining 46 question averages were 

significantly lower than the pilot group (standards) 

average. It is impossible to know why the sample scored 

higher on these questions, but some insight can be made as 

to possible reasons. 

In question number 38, Fertilizer provides the 

inorganic and nutrient elements to plants 

that increase quality and quantity produced", 66% of the 

sample knew the answer organic. while only 53% of the pilot 

groups (standards) knew the answer. 

Question 34 was a question that the sample scored only 

slightly higher than the pilot group (43% to 42%). The 
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researcher believes this difference was simply a difference 

in understanding the difference in terms such as leaching 

and runoff. 

Question 49 had some discrepancies in correct answer 

selection. Both groups scored very well on this question, 

however the sample did have a higher average score of 94% 

compared to 89% From evaluating the question and the 

various answers given, the researcher concluded that 

possible differences in scores could be attributed to the 

lack of respondents reading all choices available and 

visualizing the whole question. 

Question 51 dealt with marketing methods, asking the 

respondent to identify the difference between four market 

types. Since the pilot group tends to deal in terms of 

direct marketing practices among the people they educate, 

they might not have been as likely to note the differences 

between a retail and wholesale market. The pilot group had 

a slightly lower average (83%) than the entire sample group 

(89%). 

Another question that had a major difference in 

response averages among the two groups, was question 11, 

dealing with the processing of agricultural products. The 

question presented was more of a historical question than of 

a experiential question. This question came from a study 

conducted by Robert Terry, Jr. in 1990 from Texas A & M 
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University, dealing with the assistance elementary school 

teachers in Texas may need to implement agricultural 

literacy programs in Texas school systems. Since this 

question dealt with what teachers might have learned in any 

school system history course, the pilot group (standard) 

possibly did not know about George Washington Carver's 

several studies in the uses of the peanut. 

Correlation Coefficients 

Correlation Coefficients deal with how the different 

stratus correlated or compared to the predetermined agricul

tural literacy level. The stratus that had correlation 

coefficients determined for them were rural and urban school 

districts, gender, education in agriculture, and experiences 

in agriculture enterprises. 

Table 5 illustrates the Correlation Coefficients of 

Agricultural Literacy to gender, rural and urban 

classification, education in agriculture, and whether or not 

the respondent had lived on a farm or ranch after their 

eighth birthday. Davis' (1971) suggested method of 

describing correlations was utilized, 1.0 Perfect 

Correlation, .70-.99 Very High Correlation, .50-.69 

Substantial Correlation, .30-.49 Moderate Correlation, .10-

.29 Low Correlation, and .01-.09 Negligible Correlation. 
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Table 5 

Correlation Coefficients for Agricultural Literacy 

AG LITERACY 

RURAL/URBAN 

GENDER 

EDUCATION IN 
AGRICULTURE 

YEARS ON 
FARM/RANCH 

AG RURAL/ GENDER ED YRS ON 
LIT. URBAN IN AG FARM/RANCH 

1.000 .0560 .0202 -.1125 .2341 

1.0000 .2754* .2970* .0186 

1.0000 .2973 .0715 

1.0000 .0184 

1.0000 

•SIGNIFICANT LEVEL .05 ••SIGNIFICANT LEVEL .01 

In examining the relationship of respondent's agricultural 

literacy to rural/urban classification, gender, education in 

agriculture, and living on a farm or ranch, we find that 

there is Negligible to Low correlation in all four 

categories. There is a correlation between the agricul

tural literacy scores of the respondents who had education 

in agriculture as opposed to those who did not, yet it was 

not a significant correlation. There was also a correlation 

between people who are considered urban teachers scoring 

slightly better than those who are not, but the correlation 

is not significant. 
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Other interesting information derived from the 

correlation coefficients showed a relationships between 

gender and rural/urban classifications, with women in urban 

settings scoring higher than any other group. Women with 

education in agriculture also scored higher than any other 

group. This information, interesting as it is, is not 

substantiated beyond these scores, and requires a great deal 

of further research before specific conclusions can be 

drawn. 

Agricultural Literacy by States 

In order to determine the difference in agricultural 

literacy levels between states, an analysis of variance was 

preformed. Table 9 illustrates this analysis of variance of 

agricultural literacy scores between Arizona, Colorado, New 

Mexico and Utah science teachers. 

Table 9 

Analysis of Variance of Agricultural Literacy bv States 

SOURCE D.F. SUM OF MEAN F F 
SQUARES SQUARES RATIOS PROBABILITY 

BETWEEN GROUPS 3 23.7697 7.9232 .3633 .7797 

WITHIN GROUPS 56 1221.1637 21.8065 

TOTAL 59 1244.9333 
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These data show no significant difference in science 

teachers agricultural literacy scores between states. When 

conducting the Multiple Range Test by states, the tukey-HSD 

procedure ranges for the .050 level reported ranges of 3.74, 

3.74, and 3.74. Therefore no two groups were significantly 

different at the .050 level. 
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Summary 

Based upon the information presented in this chapter 

and the answer to the research questions, the following null 

hypothesis can be rejected or accepted. 

1. There was no difference between male and female 

participants in terms of agricultural literacy 

scores. Therefore, the null hypotheses can be 

accepted based on the fact that there was no 

relationship revealed from the correlation 

coefficients. 

2. There is no difference between mean assessment 

instrument scores of those participants who lived 

on a farm or ranch after their eighth birthday and 

those who did not have such an experience. Thus 

the null hypotheses can be accepted based upon the 

fact that there was no significant relationship 

shown in the correlation coefficient. 

3. There was no difference between the mean 

assessment instrument scores of those who received 

either secondary or post secondary education in 

agriculture and those who did not receive such an 

education. Thus, the null hypotheses can be 

accepted, based upon the correlation coefficients 

presented. 



There was no difference between the mean assess

ment instrument scores for individuals in 

Arizona, New Mexico, Colorado and Utah. Thus, 

based upon the analysis of variance presented the 

null hypotheses can be accepted. 

There was no difference between mean assessment 

scores of those individuals tested in each of the 

11 agricultural concepts encompassing agricultural 

literacy as based upon averages presented. Thus, 

the null hypotheses can also be accepted. It 

should be noted that in the area of agriculture's 

relationship with the environment was the only 

area in which the average for respondents was 

higher than the average for the pilot test 

(standards). 

There is no difference between mean assessment 

instrument scores of individuals in rural and 

urban schools. Thus, the null hypotheses can also 

be accepted based upon the correlation 

coefficients presented. 
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CHAPTER 5 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

The purpose of this chapter is to summarize the 

research findings as stated in Chapter Four, to draw 

conclusions from the findings, and to present recom

mendations based upon the findings and conclusions. The 

basis of these findings are from the statement of the 

problem and research questions presented in Chapter One of 

this research presentation. 

Statement of the Problem 

The purpose of this study is to assess the level of 

agricultural literacy among junior high and middle school 

science teachers in Arizona, New Mexico, Utah, and Colorado 

during the 1991-92 academic year. An attempt was made to 

compare the level of agricultural literacy on the eleven 

agricultural concepts presented in the definition of 

agricultural literacy by Frick, Kahler and Miller. 

Research Questions 

Answers to the following research questions are sought 

in order to satisfactorily address the problem statement. 



1. What is the overall level of agricultural literacy 

of Junior High and Middle School science teachers 

in Arizona, New Mexico, Colorado, and Utah? 

2. Is there a relationship between gender and 

agricultural literacy? 

3. Is there a relationship between having lived on a 

farm/ranch and the teacher's level of agricultural 

literacy? 

4. Is there a relationship between having either 

secondary or post secondary education in some 

phase of agriculture and an individual's level of 

agricultural literacy? 

5. Is there a significant difference in agricultural 

literacy among teachers in each of the states 

surveyed? 

6. What is the relative degree of agricultural 

literacy among teachers to each of the eleven 

agricultural concepts encompassing agricultural 

literacy? 

7. Is there a difference between the agricultural 

literacy level of teachers in urban and rural 

school districts? 
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Summary of Findings 

The summary of findings will be reviewed based upon 

their relationship to the research questions identified in 

the study. The following headings will be used in 

relationship to the corresponding research question: 1) 

Agricultural Literacy Levels, 2) Agricultural Literacy and 

Gender, 3) Agricultural literacy and Agriculture Experience, 

4) Agricultural Literacy and Agricultural Education, 5) 

Agricultural Literacy Between Concept Areas, 6) Agricultural 

Literacy Between States, and 7) Agricultural Literacy and 

Rural/Urban School Districts. 

Agricultural Literacy Levels 

Agricultural Literacy among the sample is very low 

based upon respondents not scoring high enough to be 

considered agriculturally literate in 10 of the 11 content 

areas tested. However, the sample was found to be 

agriculturally literate in the area of agriculture's 

important relationship with the environment. Respondents 

scored an average of 75% in this area. A 70% was considered 

as agriculturally literate. 

Agricultural Literacy and Gender 

There was no significant relationship between gender 

and agricultural literacy among the respondents. However, 



women did score slightly higher than male respondents, but 

not significantly. 

The male/female ratio of respondents was 38% female, 

59% male, and 3% undeclared. 

There was a significant relationship between gender and 

teachers in rural/urban school districts. Female teachers 

who taught in a urban school district scored higher than any 

other group. 

Agricultural Literacy and 
Agricultural Exxaerience 

There is a relationship between those people who had 

lived on a farm or ranch after their eighth birthday, 

however it is not significant. 

Agricultural experience did not have a significant 

effect upon any of the respondents tested, whether male or 

female, or whether from a urban or rural school district. 

Agricultural Literacy and 
Agricultural Education 

Education in secondary or post secondary institutions 

had an effect upon agricultural literacy, but it was not 

significant. Female respondents had a higher agricultural 
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literacy level if they had education in agriculture, over 

male respondents in this area. 

Urban teachers who had education in agriculture also 

had a significantly higher level of agricultural literacy 

over those rural teachers with education in agriculture. 

Agricultural Literacy Among States 

Based upon the analysis of variance that was conducted 

among states, there is no significant difference in the 

agricultural literacy level of teachers in each of the four 

states. A tukey procedure was also conducted and it found 

no division of states based upon high or low status. 

Agricuitpr^l LAteragy 
Rural/Urban School Districts 

Based upon findings presented, there is no significant 

difference in teachers of rural or urban schools and their 

agricultural literacy levels. 

It should be noted at this time that two of the three 

significant relationships found in the strata dealt with 

rural and urban school district relationships. Both gender 

and education in agriculture had significant relationships 

with rural/urban school districts. 
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Conclusions 

Based upon the findings of this study, the following 

conclusions were drawn: 

1. Agricultural literacy is low among 7th and 8th 

grade science science teachers. 

2. Environmental issues and their relationship with 

agriculture is the most literate concept among 

science teachers. 

3. There is no relationship between gender of science 

teachers and agricultural literacy. 

4. Education in agriculture, whether secondary or 

post secondary, was not prevalent enough to 

determine its effect on agricultural literacy of 

science teachers. 

5. There is no difference between the agricultural 

literacy of teachers in urban or rural school 

districts. 

6. Agricultural literacy among science teachers does 

not differ from one state to the other. 

Recommendations 

The following recommendations are made based upon the 

findings and conclusions. 

1. A more exhaustive study should be conducted in 

each of the eleven content areas. Five questions 



are very limiting when dealing with issues of 

respondent understanding. In order to be 

effective, 20 or more questions should be asked in 

each area. However, asking that many questions at 

one time for 11 different areas would be very 

difficult to accomplish. In order for a thorough 

study to be conducted, the 11 areas should be 

handled individually. 

2. More testing of the instrument should be conducted 

in order to determine the difficulty level of each 

question. This should be handled by testing a 

larger group for which norms could be established. 

3. Until such a time as agricultural literacy of 

science teachers improves, agriculture courses 

should be taught by qualified agriculture 

instructors. 

4. Environmental education and its relationship to 

agriculture should continue to be taught and 

fostered among education professionals. 

5. Extensive testing should be conducted to determine 

the reliability of the findings stated in Chapter 

Four as to respondents literacy level in the 

issues of agriculture's important relationship to 

the environment. 



6. Agriculture curriculums should be developed for 

use by middle and junior high school science 

teachers dealing with the science aspects of 

agriculture. 

7. All science teachers should take some agriculture 

course work in their teacher education. 

8. Agriculture networks should continually provide 

materials for use in classrooms. 

9. Agriculture professionals should volunteer in 

science classrooms as consultants. 

10. Agriculture professionals and agriculture networks 

should develop extensive media opportunities for 

each of the 11 concept areas. 

11. Further research should be conducted in the 

areas of gender and rural/urban school districts, 

and education in agriculture and rural/urban 

school districts. These stratas showed a 

relationship, yet were not fully explored in this 

research report. 

12. Agricultural Literacy should continue to be of 

great concern to the agriculture and the education 

industries. Steps should continually be taken 

in order to ensure it is a healthy and stable part 

of a stv^ents education. 
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APPENDIX A 

CONTACT LETTER 
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February 4, 1992 

Show Low Jr. High School 
Science Department Chairman 
1350 North Central Avenue 
Show Low, AZ 85901 

Dear Science Teacher: 

This department is conducting a study of seventh and 
eighth grade science teachers knowledge of agriculture and 
agricultural issues. Your school has been selected to 
participate. Your participation will be greatly appreciat
ed. 

We will be surveying seventh and eighth grade teachers 
in Arizona, New Mexico, Colorado and Utah. A questionnaire 
has been developed to be completed by a teacher designated 
by you as having major responsibility in your science de
partment. Teachers of agricultural education, vocational 
agriculture or other agriculture courses should be excluded 
from completing the questionnaire. This questionnaire is 
not a test and will not be used to evaluate you or your 
teaching staff. Individual responses will be summarized and 
reported in group form only. 

While you may not be the teacher from your school who 
completes the questionnaire, your assistance is sought to 
identify a teacher in your school to participate. Please 
discuss this opportunity with the teacher of your choice, 
complete the enclosed information sheet and return it in the 
self addressed stamped envelope. While this request will 
not require much of your time, your assistance is extremely 
important. 

As the science department chairman of Show Low Jr. High 
School, your help with a few tasks is important. First, 
please coMplete the enclosed information sheet cuid return it 
to us. From this sheet we will know that you are willing to 
participate in the project and will send the questionnaire 
to your school. 

Second, when we send the questionnaire packet to you, 
please distribute it to the science teacher who will partic
ipate. If you are the teacher designated, please coHplete 
the questionnaire. From our pilot tests, we find that it 
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February 4, 1992 
-Page 2-

takes only 15-20 minutes to complete the questionnaire. 

Finally, once the answer sheet is coapleted please send 
it back in the envelope provided. You will be sent a report 
of the completed study. 

We realize that your many responsibilities keep you 
very busy. Your participation in this project is appreciat
ed. With your help, this process will not take long to 
complete. 

May we receive the enclosed form by February 20, 1992 
so that the questionnaire packet nay be sent as soon as 
possible? If you have any questions, please do not hesitate 
to call (602) 621-1523. Thank you in advance for your 
cooperation. 

Sincerely, 

Dr. Phillip R. Zurbrick,Professor 

Joyce R. Wallace, Graduate Assistant 

Enclosure 

JRWive 
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APPENDIX B 

SCHOOL LISTS 
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ACCESSIBLE POPULATION 

ARIZONA 
Bural 

Show Low Junior High School * 
Show Low, Arizona 

Calabasas School Site Number 1 
Tumacacori, Arizona 

Mc Nary Elementary School 
Mc Nary, Arizona 

Pomerene Elementary School * 
Pomerene, Arizona 

Aguila Elementary School 
Aguila, Arizona 

Kayenta Middle School * 
Kayenta, Arizona 

Topock Elementary School 
Topock, Arizona 

Ganado Middle School 
Ganado, Arizona 

CheveIon Butte Elementary School * 
Forest Lakes, Arizona 

Willcox Middle School 
Willcox, Arizona 

Gila Bend High School 
Gila Bend, Arizona 

Blue Elementary School * 
Blue, Arizona 

Gadsden Elementary School 
Gadsden, Arizona 

Grand Canyon School 
Grand Canyon, Arizona 

Mount Tipton School * 
Dolan Springs, Arizona 



ARI2QNA 
I2£l2an 

Canon Junior High School * 
Black Canyon City, Arizona 

Cotton Ball School 
Peoria, Arizona 

Estrella Mountain Elementary School 
Goodyear, Arizona 

Charter of Chandler Inbound 
Chandler, Arizona 

Madison No. 1 * 
Phoenix, Arizona 

Cottonwood-Oak Creek Elementary * 
Cottonwood, Arizona 

Thatcher Middle School 
Thatcher, Arizona 

Kyrene Middle School * 
Phoenix, Arizona 

Sierra Vista School 
Phoenix, Arizona 

Orange Grove Elementary 
Tucson, Arizona 

William R. Sullivan School 
Phoenix, Arizona 

Gilbert Junior High School 
Gilbert, Arizona 

Gililand Intermediate School 
Tempe, Arizona 

Bogle Junior High School 
Chandler, Arizona 

Vista Verde Middle School * 
Phoenix, Arizona 



Prescott Mile High School 
Prescott, Arizona 

Winslow Junior High School 
Winslow, Arizona 

Paul H. Huber Junior High School * 
Douglas, Arizona 

Western Sky Middle School 
Litchfield Park, Arizona 

East Flagstaff Junior High School 
Flagstaff, Arizona 

Fees Intermediate School * 
Tenpe, Arizona 

Estrella Junior High School 
Phoenix, Arizona 

Fowler School 
Phoenix, Arizona 

Willis Junior High School * 
Chandler, Arizona 

Kingman High School 
Kingman, Arizona 

Payson Junior High School * 
Payson, Arizona 

Maricopa Middle School 
Maricopa, Arizona 

Rhodes Junior High School 
Mesa, Arizona 

Amphitheater Middle School 
Tucson, Ari zona 

Palo Verde School 
Phoenix, Arizona 

Hillcrest Middle School 
Glendale, Arizona 
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Shea Middle School 
Phoenix, Arizona 

Madison Meadows School * 
Phoenix, Arizona 

Mesquite Junior High School * 
Gilbert, Arizona 

Desert Sands Junior High School 
Phoenix, Arizona 

Barcelona School * 
Glendale, Arizona 

Estrella Junior High School 
Phoenix, Arizona 

Desert Foothills School 
Phoenix, Arizona 

Osborn Middle School 
Phoenix, Arizona 

V.H. Lassen School 
Phoenix, Arizona 

Four Peaks School 
Fountain Hills, Arizona 

Sahuaro Ranch School 
Glendale, Arizona 

Pioneer School 
Glendale, Arizona 

Apache School * 
Peoria, Arizona 

Gridley Middle School 
Tucson, Arizona 

Colonel Smith Middle School * 
Fort Huachuca, Arizona 

Secrist Middle School * 
Tucson, Arizona 
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E],u:̂  

Sanford Elementary Schoolx 
Sanford, Colorado 

Edison Junior/Senior High School * 
Yoder, Colorado 

Moffat Middle School * 
Moffat, Colorado 

Kiowa Unified High School * 
Kiowa, Colorado 

Kesner Junior High School * 
Salida, Colorado 

Washington Elementary School 
Gradner Walsenburg, Colorado 

Highland Middle School 
Ault, Colorado 

West Grand Middle School 
Kremmling, Colorado 

Kit Carson Unified High School * 
Kit Carson, Colorado 

Manzanola Junior/Senior High School 
Manzanola, Colorado 

Barone Junior High School 
Meeker, Colorado 

Harry L. McGinnis Middle School * 
Buena Vista, Colorado 

Cheyenne Wells Middle School 
Cheyenne Wells, Colorado 

North Valley Middle School * 
La Salle, Colorado 

Rifle Middle School * 
Rifle, Colorado 
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Crowley County Middle School 
Crowley, Colorado 

Weldon Valley Junior High Scho^il 
Weldon, Colorado 

Villas Unified High School 
Villas, Colorado 

Plainview Junior/Senior High School * 
Sheridan Lake, Colorado 

Aguilar Junior/Senior High School 
Aguilar, Colorado 

Las Animas Middle School 
Las Animas, Colorado 

Peyton Middle School 
Peyton, Colorado 

Florence Middle School 
Florence, Colorado 

McClave Unified High School * 
McClave, Colorado 

Fowler Junior High School * 
Fowler, Colorado 

Flagler Junior/Senior High School * 
Flagler, Colorado 

Estes Park Middle School 
Estes Park, Colorado 

Platte Valley Junior/Senior High School 
Kersey, Colorado 

Walsenburg Middle School * 
Walsenburg, Colorado 

Swink Junior/Senior High School * 
Swink, Colorado 

Ouray Unified High School 
Ouray, Colorado 



COLORADO 
Urban 

Centennial Junior High School 
Boulder, Colorado 

Cheyenne Mountain Junior High School 
Colorado Springs, Colorado 

Burbank Junior High School 
Boulder, Colorado 

Smiley Middle School 
Denver, Colorado 

Sunset Middle School 
Longnont, Colorado 

Orchard Mesa Middle School * 
Grand Junction, Colorado 

Horace Mann Junior High School 
Colorado Springs, Colorado 

Northeast Junior High School 
Northglenn, Colorado 

Vikan Middle School 
Brighton, Colorado 

Wheat Ridge Middle School 
Wheat Ridge, Colorado 

Martin Luther King Middle School * 
Denver, Colorado 

Holmes Junior High School * 
Colorado Springs, Colorado 

South Middle School 
Aurora, Colorado 

Brentwood Middle School * 
Greenly, Colorado 

Horizon Middle School 
Aurora, Colorado 



Emerson Junior High School 
Colorado Springs, Colorado 

Longs Peak Middle School 
Longmont, Co1orado 

Hamilton Middle School * 
Denver, Colorado 

Aragon Middle School * 
Fountain, Colorado 

Falcon Middle School 
Falcon, Colorado 

Merrill Middle School * 
Denver, Colorado 

Louisville Middle School * 
Louisville, Colorado 

Gorman Middle School 
Colorado Springs, Colorado 

J. Hodgkins Middle School 
Denver, Colorado 

Kunsmiller Middle School 
Denver, Colorado 

Drake Junior High School * 
Arvada, Colorado 

Lesher Junior High School 
Fort Collins, Colorado 

Henry Middle School 
Denver, Colorado 

Creighton Middle School 
Lakewood, Colorado 

Horizon Middle School * 
Colorado Springs, Colorado 



NEW MEXICO 
BUC^ 

Santa Teresa Junior High School * 
Anthony, New Mexico 

Cloudcroft Middle School 
Cloudcroft, New Mexico 

Gallina Elementary School * 
Gallina, New Mexico 

Anton Chico Elementary School 
Santa Rosa, New Mexico 

Laguna-Acoma Middle School 
New Laguna, New Mexico 

Ramah High School * 
Ramah, New Mexico 

Reserve High School 
Reserve, New Mexico 

Zuni Middle School 
Zuni, New Mexico 

Tres Piedras Elementary School 
El Rito, New Mexico 

Tatum Junior High School 
Tatum, New Mexico 

Chama Middle School 
Chama, New Mexico 

Mora Elementary School * 
Mora, New Mexico 

NEW MEXICQ 
Vrban 

Berrendo Middle School 
Roswell, New Mexico 

Calvin Capshaw Junior High School 
Santa Fe, New Mexico 



P.R. Leyva Junior High School 
Carlsbad, New Mexico 

Ruidoso Middle School * 
Ruidoso, New Mexico 

White Sands Middle School 
Las Crucas, New Mexico 

Heizer Junior High School 
Hobbs, New Mexico 

DeVargas Junior High School * 
Santa Fe, New Mexico 

Lynn Middle School * 
Las Crucas, New Mexico 

Eisenhower Middle School * 
Carlsbad, New Mexico 

Enchanted Middle School 
Jemez Pueblo, New Mexico 

Portales Junior High School * 
Portales, New Mexico 

Vista Middle School 
Las Crucas, New Mexico 

Chaparral Junior High School 
AlaiDogordo, New Mexico 

Espanola Junior High School 
Espanola, New Mexico 

Los Alamitos Middle School * 
Grants, New Mexico 

Taos Junior High School * 
Taos, New Mexico 

Picacho Middle School * 
Las Crucas, New Mexico 

Los Lunas Middle School 
Los Lunas, New Mexico 



UTAH 
Rural 

Big Water School 
Big Water, Utah 

Beaver High School 
Beaver, Utah 

Morgan Middle School * 
E. Morgan, Utah 

Valley High School 
Orderville, Utah 

Payson Junior High School 
Payson, Utah 

Treasure Mountain Middle School * 
Manila, Utah 

San Rafael Junior High School * 
Ferron, Utah 

South Summit Middle School 
Kamas, Utah 

Rich Junior High School * 
Laketown, Utah 

Springville Middle School * 
E. Springville, Utah 

Park Valley School 
Park Valley, Utah 

Orem Junior High School 
Orem, Utah 

Millcreek Junior High School * 
S, Bountiful, Utah 

Kaysville Junior High School * 
S. Kaysville, Utah 
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Crescent View Middle School 
E. Sandy, Utah 

Eastmont Middle School * 
E. Sandy, Utah 

Central Middle School * 
Ogden, Utah 

T.H. Bell Junior High School 
Ogden, Utah 

Thomas Jefferson Junior High School 
W. Kearns, Utah 

Cedar City Middle School * 
Cedar City, Utah 

North Ogden Junior High School 
N. Ogden, Utah 

Joel P. Jensen Middle School 
W. Jordan, Utah 

Spring Creek Middle School 
Providence, Utah 

Churchill Junior High School 
Salt Lake City, Utah 

Dixon Junior High School * 
N. Provo, Utah 

Farrer Junior High School * 
E. Provo, Utah 

Kearns Junior High School * 
S. Kearns, Utah 
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APPENDIX C 

INITIAL QUESTIONNAIRE 
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Thank you for agreeing to participate in our agriculture 
survey. The following form will allow us to add your name 
to our list of schools who have agreed to participate in 
this important project. Since this opportunity is only 
available to a select few teachers, your participation is 
vital to the success of our project. 

This form should be completed with information about the 
person who will be completing the questionnaire. Remember, 
all information you provide us will be confidential. Thank 
you in advance for your participation and cooperation! 

NAME: 

SCHOOL NAME: 

SCHOOL ADDRESS; 

SCHOOL PHONE NUMBER ;i 1 

HOW MANY SCIENCE TEACHERS TEACH 7TH OR 8TH GRADE SCIENCE IN 
YOUR SCHOOL? 

IS YOUR SCHOOL CONSIDERED A (Circle the correct response.) 
RURAL OR URBAN SCHOOL ACCORDING TO THE FOLLOWING DESCRIP
TION; 

A rxiral school district is any school district with less 
than 2500 students in grades K~12 and greater than 30 siles 
froB any school district with greater than 2500 students. 

BRIEFLY DESCRIBE THE GEOGRAPHICAL BOUNDARIES THAT IDENTIFY 
WHERE YOUR SCHOOL IS LOCATED, (e.g. 10 miles West of Dover, 
25 miles east of Phoenix and surrounded by the San Francisco 
Peaks.) 
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APPENDIX D 

MEASUREMENT INSTRUMENT 



"Ni V \f 

Science Sieackc'lA 

^ fallow 
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&ucion, iĴ 'Û fona 
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INSTRUCTIONS 

Dear Science Teacher, 

Thank you for agreeing to participate in this study. The questionnaire should 
take about 20 to X minutes to complete. Please do not consider this to be a test or 
personal aptitude or professional competence. The results and conclusions drawn from 
this instrument will not be associated with your name or your school in any way. 

As you work through the questionnaire, it It very important that you 
complete each part In sequence. Once you have completed a section, please do not 
go back and change any of your responses. Be sure to read the instructions to each part 
of the sun^ey carefully. 

Do not dwell on any question too long. Simply respond to all of the 
questions using your current knowledge and/or perceptions. Please do not research any 
of vour answers. 

The answer sheet you will use to mark your answers, has two sides of 
information you will need to complete. Please complete both sides of the form. 

Please use a pencil to mark each correct answer. If a mistake has been 
made on part I, please erase the error completely. You may use a pen or pencil to 
complete part II. 

Thank you for your cooperationi 
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SEVENTH AND EIGHTH GRADE SCIENCE TEACHER QUESTIONNAIRE 

Part I. 

This part of the survey is intended to determine your awareness of agriculture. It is not 
a test. Please do not research any answers. The results will not reflect upon you 
personally or professionally. Bubble in the correct answer on the enclosed bubble 
sheet. The results will be sent to you when the study is complete. 

1. What is the agency where federal, state and county governments fund speciali
sts to assist people with agriculture, home economics, and other projects? 
a. Department of Human Services b. Farm Home Administration 
c. Farm Bureau d. Cooperative Extension 

Service 

2. Which of the following is most adversely affected by chemicals used in 
agriculture? 
a. Ozone b. ocean levels 
c. food chain d. livestock growth and 

development 

3. What process is used heat to kill bacteria in fluids such as milk? 
a. pasteurization b. homogenization 
c. calibration d. germination 

4. Veal is the meat of young 
a. cattle b. chickens 
c. swine d. sheep 

5. One American farmer produces enough food and fiber for about 
a. 25 people b. 114 people 
c. 150 people d. 300 people 

6. What is the annual US loss of Agricultural land to urban development? 
a. 2,500,000 acres b. 250,000 acres 
c. 25,000 acres d. 2500 acres 

7. What is the term used to describe the sprouting of plants from seed? 
a. hybridization b. germination 
c. fertilization d. propagation 

8. What is the approximate proportion of the US Gross National Product generated 
by agriculture each year? 
a. 5% b. 10% 
c. 20% d. 40% 

9. Products produced from milk include: 
a. cheese, butter, cottage cheese, b. Swiss Chard, yogurt, 

frosting, jello cheese, Salad Dressing 
c. Chocolate, Mayonnaise, buttermilk d. curd, whey, whipping 

talc aeam, ice cream 
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10. Which of the following food nutrients is most lacking in the diets of the world's 
population? 
a. fat b. carbohydrates 
c. vitamins d. proteins 

11. in his research as Tuskegee Institute, George Washington Caiver made cheese, 
flour, coffee, ink, cfyes, soap, wood stains, linoleum, and insulating boards from 
which of the following plants? 
a. soybeans b. peanuts 
0. sunflower d. corn 

12. About how many eggs will one hen produce in one year? 
a. 50 b. 110 
C. 240 d. 360 

13. From 1790 to 1820 about what percent of the US work force was employed in 
agriculture? 
a. 20% b. 30% 
c. 50% d. 90% 

14. Which of the following fruits and vegetables is the best source of vitamin C? 
a. tomato b. green pepper 
c. carrot d. onion 

15. On which of the folio/ring imported products does the US spend the most money 
each year? 
a. rice b. corn 
0. fruits and vegetables d. dairy goods 

16. Animal by products used in producing other food and non food products include; 
a. Talc, brain cheese, b. jello, cosme. .:s,dog food, 

leather organic fertilizers 
c. blood meal, bone meal, d. rope, lipstick, tankage, talc 

baking powder, starch 

17. Which of the following countries is America's largest agricultural foreign market? 
a. Japan b. China 
c. Canada d. Russia 

18. How must ingredients in processed foods be listed on labels under US law? 
a. alphabetical b. proportional 
c. expense d. nutritional content 

19. About how old are most cattle when they are processed for beef? 
a. 6 months b. 1 year 
c. 18 months d. 3 years 
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20. What is the primary reason that agricultural production levels greatly increased 
during the first half of this century? 
a. mechanization b. education 
c. bio technology d. chemicals 

21. What advantage does a commodity futures market offer a producer? 
a. sell a crop for cash b. forward contract a 

crop for cash 
c. purchase goods before d. reduce risk through 

harvest price protection 

22. Which of the following programs uses the greatest portion of tax dollars budgeted 
for the US department of agriculture? 
a. payment in kind b. beef check off 
c. Farm Credit Adminis- d. Food Stamps 

tration 

23. How many calories are there in a three ounce cooked, closely trimmed sen/ing of 
beef sirloin? 
a. 110 b. 220 
c. 330 d. 440 

24. Male animals are castrated because it; 
a. lowers feed efficiency b. increases the 

quality of meat 
c. cuts down on feed costs d. increases price per 

pound value 

25. One of the biggest complaints about chemicals frequently used in agriculture is 
the amount of chemical residue left in the soil or immediate area. Which of the 
following is a means of limiting excessive chemical residue build-up? 
a. using the right chemical b. using the chemical 

at the right time 
c. using the chemical in d. all of the above 

the right amount 

26. Percolation rate of soil refers to the rate at which: 
a. the soil breaks down b. the soil releases 

nutrients for plant water for plant use 
c. water is taken out of d. water is absorbed 

the soil (evaporation.) into the soil 

27. The Federal Land Policy and Management Act of 1976 (Organic Act) calls for: 
a. management of public b. preservation of public lands 
c. limiting pesticide use d. environmental 

on public lands education about 
public lands in 
schools 
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28. Examples of renewable resources include: 

30. 

31. 

32. 

33. 

34. 

c. 

natural gas, forage, 
forests, wildlife 
forests, wildlife, fish, 
agricultural land 

29. A wilderness area is; 
a. any area in which 

wildlife is allowed to 
roam freely. 

c. any area in which land
scape and community of 
life are not changed by 
people. 

A pesticide controls: 
a. insects 
c. parasites 

b. agricultural land, wildlife, 
minerals, fish 

d. wildlife, fish, minerals, 
forests 

any area where land
scape has not changed 
from natural state. 
any area which is fifty 
miles or more from the nearest 
human inhabitation or 
dwelling. 

b. weeds 
d. all of the above 

Most grasses can be grazed to what percent before harm in growth 
potential is noted? 
a. 50% b. 30% 
c. 70% d. 10% 

Natural resource management includes: 
a. range b. timber 
c. wildlife and fish c. all of the above 

Grazing: 
a. utilizes forage which 

could not be harvested 
by conventual means 

c. disnjpts wildlife 

destroys forage 

all of the above 

from agricultural land is the major source of pollution of 
surface and groundwater, 
a. leaching b. 
c. njnoff d. 

ground cracking 
transporting fuels 

35. (A) (AN) is a subsurface layer of a sand or other 
porous material that is from a few feet to several hundred feet below 
the surface of the earth. 
a. well b. lake 
c. aquifer d. cavern 
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35. As the quality of an animal carcass goes up, the quantity of meat available on that 
carcass: 
a. is not effected b. goes down 
c. goes up d. goes up and down 

depending on the class of 
livestock 

37. 

38. 

39. 

40. 

The average shelf life of milk after being packaged is: 
a. 10 days to 2 weeks b. 20 to 35 days 
c. 30 days d. 5 days to 1 week 

Fertilizer provides the inorganic and 
that increase quality and quantity produced, 
a. inert b. 
c. natural d. 

_ nutrient elements to plants 

organic 
necessary 

Three general groups of chemical herbicides used to control weeds in nurseries 
are: 
a. broadleaved, narrow- b. monocot, dicot and 

leaved, and sterilants mesophyll 
c. evergreen, decidious, d. preemergence, post-

and ail purpose emergence and fumigants 

Which agricultural indust^ is most vertically integrated (ie: controlled by one 
company from the supplying of initial input to marketing final product)? 
a. poultry b. cotton 
c. beef d. dairy 

41. What is the agricultural futures market? 
a. A place where farmers b. 

go to buy and sell 

A method of marketing 
that may or may not 
involve acuta) agri
cultural commodities 
and helps insure 
market stability for 
actual products. 

A place where and ranchers 
market products that commodities 
that are harvested 
and in have a set market storage 
date 
A place where the 
seller trades agri
cultural commodities 
for acquired US 
imports from foreign 
countries. 
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42. 

43. 

44. 

47. 

48. 

49. 

An agricultural cooperative is: 
a. A way for certain agricultural 

to monopolize certain price 
situations 

c. an open market for any citizen 
to join in order to maintain low 
price options 

a method of distributing 
products, buying supplies, 
and gaining credit for members 

an organization which supplies 
power to agricultural operations 

Milk used in the production of items for distribution and processing of such 
products as cheese, butter or dried milk must grade no less than; 
a. Grade A b. Grade B 
c. Grade C d. Grade D 

Marketing of products after it leaves the farmers hands, accounts for nearly 
% of the basket price for agricultural products, 

a. 70 b. 60 
c. 50 d. 80 

45. The leading producer of dairy products in the world is; 
a. United States 

c. Soviet States 

46. Subsistence agriculture deals with 
a. agriculture which is 

fostered to the level 
of survival, 

c. agriculture fostered 
to the level of market
ability. 

d. 

The major reason international agriculture 
American agriculture is; 
a. lack of mechanization b. 
c. lack of advanced crops d. 

European Economic 
Community 
Canada 

agriculture which is 
fostered to the 
level of profit. 
agriculture fostered 
to the level of 
cultural change. 

has not advanced to the level of 

water deficiencies 
pest control problems 

Which of the following transportation systems contribute to the distribution of 
American Agriculture products: 
a. air b. rail 
c. ground d. all of the above 

Marketing costs vary between agricultural products because of the following; 
a. variations in processing b. perishability 
c. bulkiness d. all of the above 

50. Most of the farms in the United States are: 
a. incorporated b. family owned 
c. held in trust by big business d. small in nature 
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51. Retail marketing is selling a product directly to: 
a. a wholesaler b. a consumer 
c. a middle man d. a cooperative 

52. The sex classes used in beef production are: 
a. lamb, bull, ewe b. ram, ewe, cow 
c. steer, boar, sow d. steer, heifer, cow 

53. Beef supplies us with; 
a. meat b. lubricants 
c. vaccines d. all of the above 

54. Marketing of agricultural products in foreign markets is hindered by: 
a. US trade restrictions b. Foreign trade rest

rictions 
c. Transportation d. Foreign Distribution 

Restrictions Methods 

55. Why does a country such as the United States subsidize exports; 
a. Because farmers receive b. Because exports are 

higher market prices being traded for 
than the market will higher than normal 
bear market prices 

c. Because demand outweighs d. Because world trade 
production of agricul- sets unrealistic 
tural products market values 
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ANSWER SHEET 

Please fill in the bubble corresponding with the letter beside your response. 

1.a.() b.O c.() d.() 23.a.() b.() c.() d.() 45.a.() b.Q c.{) d.{) 

2.a.() b.O c.O d.O 24.a.() b.Q c.Q d.Q 46.a.0 b.O c.O d.O 

3.a.0 b.O C.0 d.O 25.a.0 b.Q c.O d.O 47.a.0 b.Oc.O d.O 

4.a.0 b.O c.0 d.O 26.a.0 b.O c.O d.O 48.a.0 b.O c.O d.O 

5.a.O b.O c.0 d.O 27.a.0 b.O c.Q d.O 49.a.0 b.O c.O d.O 

6.a.0 b.O c.O d.O 28.a.0 b.O c.O d.O SO.a.Q b.O c.Qd.Q 

7.a.0 b.O c.O d.O 29.a.0 b.O c.O d.O 5l.a.O b.O c.O d.O 

8.a.0 b.O c.0 d.O 30.a.0 b.O c.O d.O 52.a.0 b.O c.O d.Q 

9.a.0 b.O c.0 d.O 3l.a.O b.O c.O d.O 53.a.0 b.Q c.O d.O 

10.a.0 b.O c.0 d.O 32.a.0 b.O c.O d.O 54.a.0 b.Q c.O d.O 

11.a.0 b.O c.0 d.O 33.a.0 b.O c.O d.O SS.a.O b.Q c.O d.O 

12.a.0 b.O c.0 d.O 34.a.0 b.O c.O d.O 

13.a.0 b.O C.0 d.O 35.a.0 b.O c.O d.Q 

14.a.0 b.O c.O d.O SS.a.Q b.Q c.O d.O 

15.a.0 b.O c.O d.O 37.a.0 b.Q c.O d.Q 

16.a.0 b.O C.0 d.o se.a.Q b.Q c.Q d.Q 

17.a.0 b.O C.0 d.O 39.a.0 b.O c.Q d.O 

18.a.0 b.O c.0 d.O 40.a.0 b.Q c.O d.O 

19.a.0 b.O c.0 d.O 41.a.0 b.O c.O d.O 

20.a.0 b.O c.0 d.O 42.a.0 b.O c.Q d.O 

21.a.O b.O c.0 d.O 43.a.0 b.O c.O d.O 

22.a.0 b.O c.0 d.O 44.a.0 b.O c.O d.O 

Please complete both 8lde« of this fomr». 
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PART 2 

The second part of this survey is designed to gather personal information. 
Please complete the following items and write your response in the blanks 
provided. Please answer each item. 

A. How many years of teaching experience have you had including the 
current school year? Please identify subjects, grade level and years 
taught. 

B. How many years have you lived on a farm or ranch beyond your 
eighth birthday? 

C. Have you had any formal secondary or post-secondary education in 
agriculture or agriculture related fields? If yes, please describe. 

D. Please circle the correct response as It applies to you. 

MALE FEMALE 

E. Would you describe the school district you are currently teaching in 
as RURAL (A rural school district Is any school district with less than 
2500 students In grades K-12 and greater than 30 miles from any 
school district with greater than 2500 students In grades K>12.) or 
URBAN (A urban school district is any school not meeting the 
requirements of a rural school district.) Please circle the correct 
response. 

RURAL URBAN 
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December 15, 1991 

Dear 

At the present time, I am in the process of developing an assess
ment instrument which will be used to determine the Agricultural 
literacy level of seventh and eighth grade science teachers in Arizona, 
New Mexico, Utah and Colorado. 

The instrument will consist of questions of significant importance 
to the general public's fundamental knowledge of agricultural issues. 
The areas of emphasis come from a study which developed a reliable 
definition of agricultural literacy and was conducted by Dr. Marty Frick 
of Purdue University, Dr. Alan Kahler, Iowa State University and Dr. 
Wade Miller, Iowa State University. 

The eleven concept areas identified in the Frick (et al) defini
tion are: 

1 - Agricultures important relationship with the environment 

2 - The processing of agricultural products 

3 - Public Agricultural policies 

4 - Agriculture's important relationship with natural 
resources 

5 - Production of animal products 

6 - Societal significance of agriculture 

7 - Production of plant products 

8 - Economic impact of Agriculture 

9 - The marketing of Agricultural products 

10 - The distribution of Agricultural products 

11 - The global significance of agriculture 
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In order to fully cover all areas of thought, I am asking your 
assistance in developing this assessment instrument. Your thoughts and 
ideas will be essential to the validity of this instrument. 

Enclosed, you will find 6-3"x5" cards. Please write 3 multiple 
choice questions for each of the following areas from the Frick (et. al) 
study. Limit each card to one question with 4 distractors. Keep in 
mind the audience for this instrument is seventh and eighth grade 
science teachers. 

1. 

2 .  

After receiving your reply, I will be assembling and field testing 
the Instrument. All of your assistance will be noted with deep 
thanks, in my final thesis presentation upon completing the research and 
I will be sending you a copy of the final instrument. 

Once again, thank you for all of your assistance. Please do not 
hesitate to call me if you have questions. 

Sincerely yours. 

Joyce R. Wallace 
Graduate Teaching Assistant 

Enclosure 

cc; Dr. Phillip Zurbrick, Professor 

JRW:ve 
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January 2, 1992 

1- 2- 3-
4~ High School 
5-

Dear 2~, 

I hope this finds you and your family well, and recov
ering from a joyous holiday season. 

Before Christmas, a letter concerning my agricultural 
literacy measurement instrument was mailed to you. I am 
seeking the opinions of agricultural educators such as 
yourself, in developing questions to use when creating this 
instrument. 

If the letter has already been answered and returned to 
me, please accept my sincere thanks. If not, please do so 
today. Because the letter has been sent to only a small, 
but representative group, it is extremely important that 
yours be included in the study for the results to accurately 
represent the needs of our profession. 

If by some chance you did not receive the letter, or it 
got misplaced, please call me (602) 621-1523 and I will get 
another one in the mail to you. 

Sincerely, 

Joyce R. Wallace 
Graduate Teaching Assistant 
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ANSWER SHEET 

Please fill in the bubble corresponding with the letter beside your response. 

1.a.() b.() c.() d.i 23.a.() b.f c.() d.() 45.a.0 b.Q c.f d.Q 

2.a.0 b.() c.# d.() 24.a.() b.f c.O d.Q 46.a.f b.Q c.() d.() 

3.a.| b.{) C.0 d.() 25.a.0 b.{) c.Q d.f 47.a.| b.()c.() d.() 

4.a.| b.O c.() d.() 26.a.0 b.Q c.() d.f 48.a.() b.Q c.() d.f 

5.a.() b.f c.() d.O 27.a.f b.() c.Q d.Q 49.a.0 b.() c.() d.f 

6.a.f b.O c.0 d.O 28.a.0 b.f c.O d.O SO.a.O b.f c.Qd.O 

7.a.0 b.f c.O d.O 29.a.0 b.Q c.f d.O 51 .a.O b.f c.Q d.O 

8.a.0 b.O c.f d.O 30.a.0 b.O c.O d.f S2.a.O b.O c.O d.f 

9.a.0 b.O c.0 d.f 3l.a.f b.O c.O d.O 53.a.0 b.O c.Q d.f 

10.a.O b.O c.0 d.f 32.a.0 b.Q c.Q d.f S4.a.O b.O c.O d.f 

11.a.O b.f c.O d.O 33.a.f b.Q c.O d.O 55.a.f b-O c.O d.O 

12.a.0 b.O c.f d.O 34.a.f b.O c.O d.O 

13.a.0 b.O c.0 d.f 35,a.O b.O c.f d.Q 

14.a.0 b.f c.O d.O 36.a.0 b.f c.Q d.O 

15.a.0 b.O c.f d.Q 37.a.0 b.f c.Q d.O 

16.a.0 b.f c.0 d.O 38.a.0 b.f c.O d.O 

17.a.f b.O c.0 d.O 39.a.0 b.O c.O d.f 

18.a.0 b.f c.0 d.O 40.a.f b.O c.Q d.O 

19.a.0 b.O c.f d.O 4i.a.O b.f c.O d.O 

20.a.f b.O c.O d.O 42.a.0 b.f c.O d.O 

21.a.O b.O c.O d.f 43.a.0 b.f c.O d.O 

22.a.0 b.O C.0 d.f 44.a.f b.O c.O d.Q 

Please complete both sides of this fonm. 
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FOLLOW-UP LETTER 



March 15, 1992 
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Dear Science Teacher, 

As you may remember, in February I mailed an Agricultural 
Literacy Questionnaire to you for completion. As of yet, I 
have not received your response. 

If you have already sent your responses, please accept my 
deep thanks, if not please do so as soon as possible. As you 
may know, your participation is vital in guaranteeing reliable 
data collection. 

As a reminder to you, your answers will be kept 
confidential and your identity will be as well. We are 
seeking regional data, and will be grouped with other teachers 
from your state for comparison. 

I have enclosed another copy of the instrument, and a 
return envelope for your convenience. Once again, you are 
welcome to keep your copy of the instrument as I will be 
sending you follow-up findings at the completion of my 
research. 

Thank you for your agreement to participate in this 
research. May I have your response by April 10, 1992? 

Sincerely, 

Joyce R. Wallace 
Graduate Teaching Assistant 

ENCLOSURE 
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