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Abstract

The purpose of this study was to determine the effectiveness of the Desert Venture agricultural literacy program in meeting the educational needs of the voting population that has a direct impact on the future of agriculture.  The objectives for this study were:

1. Determine the demographic background of Desert Venture participants.

2. Evaluate the effectiveness of the Desert Venture Program.

The Desert Venture participants: 

• answered 14 of the 20 knowledge statements correctly with an average score of 70%; 

• who were well read and had agricultural and animal experience scored higher on the knowledge portion of the test;

• believed the Desert Venture program was well organized, diverse, provided new and current information about agriculture, and represented money well spent;

• held a favorable opinion towards agriculture in relation to their high knowledge level of agriculture; and

• who had current or past agricultural experiences generally had more favorable opinions toward agriculture than people with little or no agricultural background.

The knowledge score is considered to be average, but in reflection of the statements answered incorrectly, there is a need for increased adult agricultural education programs nationwide.  

The mission, goals and presence of the Cooperative Extension Service are not well understood by these adults.  The composition of land ownership and primary agricultural products are not well understood by consumers.  Agricultural educators from both the formal and non-formal sectors may need to evaluate the nature of their audiences, and re-focus their efforts and expertise to meet the needs of the audiences and the industry.

Introduction

Agriculture touches lives 24/7.  However, the common sentiment heard around the country is, “ ‘I’m tired of hearing all that agriculture/farm crisis stuff, it doesn’t have anything to do with me; my family lives in town and I buy all our food from the grocery store’ ”(Tisdale, 1991).  This and similar statements are frequently expressed due to the fact that most American families no longer live “on the farm” (p.11).  Farm residents are outnumbered in the general U.S. population by more than 40 to 1 (Tisdale, 1991).

Approximately two percent of the national population is responsible for producing the agricultural products used everyday according to the National Research Council (1988).  The result is a public with little or no knowledge of the practices of agriculture or of the importance of agriculture to the lives of individuals.  This same public possesses the power and authority to vote and pass bills and laws that have a direct impact on production agriculture.  This problem can be identified as a lack of agricultural literacy (Russell, McCracken, & Miller, 1990;  Frick, Kahler, & Miller, 1992).
Currently there are educational programs in place providing practical agriculture information through various methods and opportunities. The different methods used to educate the public are formal classroom settings,  public forums, demo-farms, multimedia or combination of these methods, yet there is no coordinated national effort or method of evaluation for programs in place.  For the benefit of all and especially agriculture, it is important to address the issue of agricultural literacy.

Demo-farms are utilizing some of the most innovative and unique educational techniques in practice today.  The agricultural center, centrally located in the state, is a leader in agricultural education on demo-farms with five different programs reaching 19,325 people since its beginning in 1993  (Wade, 2000).

Need for Study

Agriculture is the only source whereby our basic needs are met everyday, yet many people are unaware of its sources.  As the need for agricultural literacy education has become more evident, many different programs have been developed.  Throughout the United States agricultural and environmental literacy programs have been developed, contemplated, and pilot tested.  Current literacy programs in place include Food for America, Agriculture in the Classroom, Capital Ag Day, Demo-Farms, Summer Agriculture Institute, and traditional agricultural education programs.  There have been agricultural literacy level studies done with K-6 educational programs, high school educational programs, civic leaders, urban residents, rural youths, and community college students.  A significant concern is a mechanism for evaluating improvement in literacy.  Follow-up procedures are often given less attention in lieu of developing new and creative strategies for delivering agricultural education to all ages.

The state has an adult agricultural educational program through its land-grant university agricultural center known as Desert Ventures.  It is a unique program providing hands-on learning.  Residents have the opportunity to travel to the university’s demo-farm and participate in production agricultural activities that help them better understand the state’s production agriculture. Since its inception, the Desert Ventures program has not been evaluated.

Problem Statement

Are agricultural literacy programs, designed for adults, meeting the educational needs of the voting population that has a direct impact on the future of agriculture?

Purpose/Objectives

The purpose of this study was to determine the effectiveness of the Desert Ventures Program.  The objectives of the study were as follows:

1. 
Determine the demographic background of Desert Ventures participants.

2. 
Evaluate the effectiveness of the Desert Ventures program.

Research Questions
1. What is the agricultural knowledge level of Desert Venture participants?

2. What is the effect of demographic variables on the agricultural knowledge score for Desert Venture participants?

3.
What did participants express about their Desert Venture experience?

4.
What is the opinion of Desert Venture participants towards agriculture?

5.
What is the effect of demographic variables on the agricultural opinion score for Desert Venture participants?

Theoretical/Conceptual Framework

General Agricultural Literacy

The American food and fiber system is one of the greatest success stories of modern society.  In fact, historically and currently, agriculture has been a resource base that has sustained our society while making a significant contribution to our national economy.  Agriculture in America is a broad-based growing industry, employing people in virtually every community in the nation.  Just as agriculture has played a vital role in the history of our nation, the food and fiber system continues to play a vital role in the nation’s economy.  Agriculture’s social and economic significance in the United States and its link to human health and environmental quality are rarely recognized by the average citizen, let alone agriculture’s ability to produce food and materials for human consumption (Pope, 1990).

Each morning, all across this nation, thousands of Americans drive through the most productive farmland in the world on their way to work or school.  Thirty years ago most of these Americans personally experienced producing a harvest from the land, even if that only entailed owning a small number of farm animals or a garden.  The result of that experience provided them with a greater appreciation for their food and its origins.  They comprehended the foundations upon which the industry of agriculture, America’s founding industry, is built - production agriculture (Frick, 1988).

The transformation of American society from primarily rural to primarily urban has resulted in the general public becoming increasingly unaware of the source and methods used in the production of their food (National Research Council, 1988; Raven, 1994).  Ninety percent of America’s population has been non-farm for over 30 years (Douglass, 1985).  Despite the fact that 20% of American jobs are agriculturally related (Frick, 1988), the shifting trend from rural to urban has resulted in a growing rate of agricultural illiteracy in this country, or lack of knowledge and understanding about agriculture.  Frick, in 1990, reported on the first widely accepted definitions of agricultural literacy:  “‘Agricultural literacy has been 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.(p. 52)’“ (Igo & Leising, 1999).

The definition developed by the Committee on Agricultural Education in Secondary Schools (1988) ascribes to the goal that an agriculturally literate populace would ensure a citizenry that would make intelligent decisions concerning policies that benefit not only agriculture, but all of society (Williams & White, 1991).  Agriculturally literate citizens can make personal informed decisions about agriculture related topics such as food safety, genetic engineering, and pesticide versus non-pesticide issues.  Agriculturally educated consumers can also appreciate the bargain prices offered by United States agriculture for their abundant and safe food supply (Tisdale, 1991).

An agriculturally illiterate society gives rise to two major concerns for agriculture.  1) The development of well thought out policies addressing critical issues affecting the food and fiber system are dependent upon an agriculturally literate citizenry.  America cannot afford the consequences of individuals with little or no agricultural knowledge making policy decisions affecting our food and fiber supply.  2) There is a growing need for a well-educated, agriculturally literate supply of high school and college graduates who are prepared to enter the labor force in the food and fiber system (Law & Pepple, 1990).  As special interest groups focusing on issues such as animal rights, pesticide usage, soil and water conservation, land usage and other environmental concerns gain more media and public attention, it becomes increasingly important for the general public to have a solid background and understanding of not only what agriculture entails, but of how it affects each person’s life on a daily basis (Law, 1990).  

Dr. Marty Frick from Montana State University identified critical areas of enlightenment in agricultural literacy programs as production of plant and animal products, economic impact, societal significance, relationship to natural resources and the environment, marketing and processing, public policies, global significance, and distribution of products (Birkenholz, et. al. 1993).  Through the use of agricultural literacy programs based on these elements, hopefully an awareness of the need for agriculture knowledge and its assimilation will result in a general populace capable of making informed decisions affecting not just agriculture but society as a whole.

Agricultural Literacy Programs
The university’s agricultural center began an agricultural literacy education program in 1993 with one program called the “Big Mac Annual Agricultural Day” and approximately 250 elementary school students attended.  In 1998, due to an increase in available personnel and the growing demand to understand the food and fiber system by consumers, the program grew dramatically.  From July 1999 to June 2000, approximately 9,100 people of all ages participated in some type of program offered through the “Farm Filled Ag-Ventures” Program.  The five different programs that are held each year include: “Food, Fish and Farming,” “Corn Festival,” “Water and Science Ag-Ventures,” “Veggie-Ventures,” and  “Desert-Ventures” (Wade, 2000).

Desert Ventures Program

“Desert Ventures” is held in February.  Six programs are held during the month.  The program is aimed toward winter visitors spending their time in the desert enjoying the beautiful weather.  The focus of this research is to evaluate the effectiveness of the Desert Venture program.  To understand the whole program, an overview of the Desert Venture program is described below.

Approximately 500 people participate in the program, an average of 60 per session.  Capping the sessions at this number allows for a friendly, farm environment while allowing the participants the opportunity to actively partake in the hands-on learning, as well as ask the presenters questions while exploring the farm.  The daily schedule for the Desert Ventures is as follows:


9:00-9:30
Registration


9:30-9:40
Introductions - Nancy Wade and Mary Sue Beers


10:00-10:35
Rotations  #1 & #2 (Arizona Watershed/Irrigation)


10:40-11:05
Cotton’s Long Journey from Seed to Fiber


11:10-11:50
Lunch and Entertainment


11:55-12:10 
Fish Farming on the Desert (slide presentation)

12:10-12:30
Board Trailers and Begin Farm Tour which will include:

Local Crops; Siphon Hose Demonstration; Pond Tour; Cotton Gin Tour; Module Maker; Cotton Trailer & Cotton Picker Tour

2:00-2:10
Board Trailers and return to the Cardon Building

2:15-2:45
Speaker - Dr. Dave Langston, Assistant Farm Superintendent

Desert Ventures has two goals.  1) To educate people about arid lands and the sources of water used every day by urban residents and rural agriculturists.  2) To educate people of the current technology and conservation techniques used by agricultural producers to maximize the use of our precious natural and renewable natural resources (Wade, N., personal interview, April, 2003).
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Figure 1. Conceptual Framework
The mission statement of the Natural Resource Education Center, the party responsible for developing the Desert Ventures program, reads, “To educate people of all ages about natural and renewable natural resources including agriculture so they can be conserved, managed and be available now and in future generations” (Wade, N., personal interview, April, 2003).  The conceptual framework evolved from the information found in the literature review.

Methods/Procedures

The research design used to answer objective two was separate-sample pretest-posttest design number 12 (Campbell & Stanley, 1963).  This was descriptive survey research, which evaluated six Desert Venture sessions.  The researcher randomly selected three pretest and three posttest sessions and administered the instrument on site to all participants.  The instrument was analyzed using the Statistical Package for the Social Sciences (SPSS 10.0 for Windows).  Qualitative data was also gleaned from the agricultural center Desert Venture evaluation.

The target population for this study was Desert Venture Participants.  Due to time constraints and resource availability it was determined to limit the population to the 378 Desert Venture participants.  The accessible population for this study was self-selected participants in the Desert Venture program at the agricultural center.  The Desert Venture program has hosted 1,426 participants since its inception in 1998.

The instrument used in this study was a modified questionnaire from an agricultural literacy study conducted by Robert Flood in 1993.  The instrument was developed by the researcher based upon previous research conducted on a similar subject matter (Flood, 1993) and designed specifically to collect data relative to the research objectives of this study.  The questionnaire is composed of three sections.  Section one sought participants’ knowledge level, section two sought participants' opinions of Arizona agriculture and section three sought the participants’ demographics composed of personal characteristics, education, and participation in agricultural activities.  The questionnaire was modified from 40 statements per section to 20 statements in the knowledge section and 26 statements in the opinion section.  This allowed the questionnaire to adhere to local agricultural topics that had been presented in some form in the mass media within the last ten years and provided for an overview picture of the state’s agriculture without exceeding an average completion time of 15 minutes.

Reliability was determined post hoc using the Cronbach’s alpha method on the modified questionnaire, because the Flood study showed the original questionnaire to be reliable.  Composite reliability alphas for the knowledge-based portion (Section I), and the opinion-based portion (Section II) of the questionnaire instrument were .87 and .88 respectively.  Validity was established by a panel of experts.

Analysis of Data
A predetermined alpha level of .05 was adopted for confidence level testing and is standard for research utilizing questionnaires as a method of data collection.  The independent variables, demographic attributes, were tested in the knowledge section using the variable "score" as the dependent variable.  The demographic attributes were tested again in the opinion section using the variable "opinion" as the dependent variable.  An independent sample T-test with the individual specified section scores (knowledge or opinion) as the dependent variable and each demographic attribute as the independent variable were used when the variables had two levels.  An ANOVA was used to determine significance when the independent variable had more than two levels.  A Scheffe test was used to determine which levels were statistically different.  

The operational framework for determining the knowledge base and opinions about natural and renewable natural resources of participants in the Desert Venture Program is below.


Results/Findings




Figure 2. Operational Framework

Results/Findings

Objective 1 - Determine the Demographic Background of Desert Venture Participants
Most Desert Venture participants were Caucasians over the age of 60, divided equally between male and female.  Currently most of them live in a city or town, but almost half of them had farming experiences and 3/4 of them had friends or relatives who are in agriculture.  Forty-three percent of the participants had agriculturally related jobs.  Only 25% had agricultural education in high school and only 16% had FFA, but during this generation only the males were eligible for FFA and high school agriculture.  Well over half of the participants raised animals other than pets, and almost all of them raised plants or gardens.  Twenty-two percent were Democrats and 42% were Republicans.   Data indicates the most frequently used media source was television, followed by newspapers, radio, news magazine and the Internet respectively (See Table 1).

Table 1. 

Demographics of Desert Venture Participants
	Demographic
	percentages

	Age
	40-49 = 2%
	50-59 = 16%
	60-69 = 49%
	70+ = 33%

	Gender
	male = 54%
	female = 46%

	Ethnicity
	Caucasian = 99%

	Current home
	town/city = 49%
	rural area = 34%
	farm = 17%

	Former residence
	farm = 48%
	non-farm = 52%

	Friends in ag.
	yes = 74%
	no = 25%

	Worked in ag.
	yes = 43%
	
	no = 56%
	

	High school ag.
	yes = 25%
	
	no = 75%
	

	FFA
	yes = 16%
	
	no = 82%
	

	4-H
	yes = 38%
	
	no = 60%
	

	Raised animals
	yes = 58%
	
	no = 42%
	

	Raised plants
	yes = 91%
	
	no = 9%
	

	Democrat
	yes = 22%
	
	no = 64%
	

	Republican
	yes = 42%
	
	no = 43%
	

	News magazines
	yes = 46%
	
	no = 47%
	

	Newspapers
	yes = 85%
	
	no = 12%
	

	Radio
	yes = 74%
	
	no = 22%
	

	Television
	yes = 94%
	
	no = 4%
	

	Internet
	yes = 35%
	
	no =58%
	


Objective 2 - Evaluate the effectiveness of the Desert Ventures Program
Research Question 1

What is the agricultural knowledge level of Desert Venture participants?

Calculating each respondent’s score in the knowledge section created a knowledge variable.  Twenty points were possible in the knowledge section.  The new variable “score” served as the dependent variable for the knowledge analysis.  The average pretest score was 14.9.  The average posttest score was 12.6.  The overall average score on the knowledge section was 13.7.

Research Question 2
What is the effect of demographic variables on the agricultural knowledge score for Desert Venture participants?

Of the 378 respondents, 283 knew someone in the agricultural field and they scored significantly higher on the knowledge-based portion than their counterparts.  People in the study who raised animals other than pets had statistically higher scores than those who never raised animals.  Participants who solicited information from newspapers and the Internet were found to have statistically higher scores than their counterparts.  Participants who completed the questionnaire prior to experiencing Desert Ventures scored significantly higher than those people who completed the instrument at the end of the day (see Table 2).

Table 2.

Effect of Demographic Variables on Agricultural Knowledge Score
	Variable
	Yes/No
	N
	Mean
	SD
	t

	friends and relatives in agriculture


	Yes

No
	283

95
	14.07

12.84
	2.70

3.25
	3.65*

	raised animals other than pets


	Yes

No
	218

160
	14.07

13.33
	2.66

3.13
	2.47*

	read newspapers


	Yes

No
	323

55
	13.88

13.05
	2.89

2.77
	1.97*

	used the Internet


	Yes

No
	130

248
	14.28

13.49
	2.83

2.89
	2.54*

	timing of administration of questionnaire
	Pre

Post
	188

190
	14.90

12.63
	2.94

2.35
	8.27*


* Statistically significant at the 0.05 level.

Research Question 3

What did participants express about their Desert Ventures experience?
There were two general themes expressed by the Desert Ventures participants.  Participants believed the Desert Ventures program was well organized, diverse, and represented money well spent.  The other theme expressed was that participants had learned something during the day regarding cotton, fish farming in the desert, water related issues, and experimental crops.

Research Question 4

What is the opinion of Desert Venture participants towards agriculture?
Table 3.

Mean Scores of Desert Venture participants' opinions toward agriculture.

4 = Strongly Agree (SA)   3 = Agree (A)      2 = Disagree (D)
 1 = Strongly Disagree (SD)

	                                                                      Statements                                    SA     A      D     SD

	1.
	Agriculture has become too mechanized.
	
	2.04
	

	2.
	Farmers take good care of their animals.
	3.15
	
	

	3.
	Farmers should not use chemicals in crop production.
	
	2.21
	

	4.
	Agriculture practices are harmful to the environment.
	
	1.95
	

	5.
	Water resources are used more efficiently in urban areas than on farmers’ fields.
	
	1.81
	

	6.
	Farming and wildlife cannot survive in the same geographical region.
	
	1.74
	

	7.
	U.S. citizens spend a higher percentage of their income on food than persons in developing countries.
	
	2.36
	

	8.
	Water is a major expense of crop production.
	3.17
	
	

	9.
	Local public policies have little effect on farmers.
	
	1.83
	

	10.
	Farm grains are becoming an important energy source in the U.S.
	2.93
	
	

	11.
	Administrators of multiple use public lands should consider the needs of the public before the needs of the ranchers.
	
	1.97
	

	12.
	Grazing destroys natural vegetation.
	
	2.12
	

	13.
	Farmers in Arizona efficiently use water for irrigating their crops.
	2.99
	
	

	14.
	Ranchers in Arizona are good stewards of the public land they lease.
	2.84
	
	

	15.
	Farmers are concerned about environmental quality.
	3.04
	
	

	16.
	Governmental subsidies to farmers are used to stabilize food prices.
	2.50
	
	

	17.
	It is more important to maintain adequate water supplies for urban areas than for surrounding farming areas.
	
	1.92
	

	18.
	The government does not allow chemicals to be used that are unsafe.
	2.59
	
	

	19.
	Pesticides can be safely used when producing food.
	2.84
	
	

	20.
	Consumers demand pest control to ensure high quality, inexpensive foods.
	2.56
	
	

	21.
	Animals have the same rights as people.
	
	2.02
	

	22.
	The U.S. needs a steady supply of food and fiber products to remain  strong.
	3.26
	
	

	23.
	Animals can be a valuable source for medical products.
	2.99
	
	

	24.
	Pollution of soils is not as important as air or water pollution.
	
	1.75
	

	25.
	Arizona’s arid climate requires citizens to practice water conservation techniques.
	3.18
	
	

	26.
	Properly managed, western rangeland is efficiently used by grazing animals.
	2.88
	
	


In general, the participants held a favorable opinion towards agriculture.  Even the negative response to question six, “Farming and wildlife cannot survive in the same geographical region,” is a positive focus on agriculture.

Research Question 5

What is the effect of demographic variables on the agricultural opinion score for Desert Venture participants?
Participants who had current or past agricultural experiences generally had more favorable opinions toward agriculture than people with little or no agricultural background.

Table 4.

Effect of Demographic Variables on Agricultural Opinion Score
	Variable
	Yes/No
	N
	Mean
	SD
	t or F

	gender
	Male

female
	201

167
	2.94

2.85
	.445

.369
	2.14*

	current home location
	farm (a)

rural area (b)

town/city (c)
	62

126

179
	3.07

2.88

2.90
	.377

.450

.389
	6.26**

	past living experience
	Farm

non-farm
	177

191
	2.96

2.85
	.373

.444
	2.61*

	friends and relatives in agriculture
	Yes

No
	273

92
	2.94

2.79
	.411

.411
	3.03*

	past involvement in agriculture
	Yes

No
	158

208
	2.97

2.85
	.407

.414
	2.78*

	FFA involvement
	Yes

No
	59

303
	3.04

2.87
	.361

.420
	2.92*

	4-H involvement
	Yes

No
	140

222
	2.99

2.85
	.326

.458
	3.14*

	raised animals other than pets
	Yes

No
	212

154
	2.96

2.82
	.393

.430
	3.28*

	registered and voting Republican
	Yes

No
	155

158
	2.98

2.84
	.412

.438
	3.07*

	read news magazines
	Yes

No
	168

173
	2.96

2.88
	.369

.385
	1.99*

	timing of administration of questionnaire
	Pre

Post
	185

183
	2.95

2.85
	.363

.456
	2.38*


* Statistically significant at the 0.05 level.

** A Scheffe test indicated a statistically significant difference at the 0.05 level for (ab) and (ac).

Conclusions/Recommendations/Implications

The knowledge score is considered to be average, but in reflection of the statements answered incorrectly, there is a need for increased adult agricultural education programs nationwide.  The lower post-test scores were attributed to the respondents being anxious to depart.  The composition of land ownership and primary agriculture products are not well understood by consumers.  Agricultural educators from both the formal and non-formal sectors may need to evaluate the nature of their audiences, and re-focus their efforts and expertise to meet the needs of the audiences and the industry.  Agricultural producers need to evaluate or identify ways to assist in the development or improvement of adult agricultural education/literacy programs.  There are demo-farms available across the state that need to be better utilized for the education of adults, the voting population.  Other agencies need to be encouraged to get involved in partnering efforts with demo farm personnel to begin the process of developing agricultural awareness/literacy programs.
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