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ABSTRACT 

The purpose of this study was to determine current perceptions of 
Montana agriculture educators, life science educators, and secondary 
school principals toward the implementation of cross-curricular 
agriscience instruction and to identify what factors were augmenting or 
impeding this transformation in the 71 Montana high schools offering 
agricultural education during the 1991-92 school year. 

Data for this study were gathered using a questionnaire mailed to 
the agriculture instructors, life science instructors, and administrators 
in all Montana schools offering agricultural education. Usable responses 
were obtained from 69 agriculture teachers, 43 science teachers, and 52 
administrators. Data were gathered in four categories: (1) demographics, 
(2) factors affecting current agriscience instruction, (3) factors 
affecting future agriscience instruction, and (41 consideration of classes 
incorporating agriscience principles for credit towards life science 
credit requirements. 

Data analysis revealed that all funding affects the degree to which 
agriscience has been incorporated into existing programs and will be 
incorporated into future programs. Several factors were found to have had 
a strong influence on the incorporation of agriscience into the 1991-92 
educational curricula by agriculture and science educators. The factors 
included: Desires of the agriculture or science teacher, and the 
agriculture advisory committee, availability or cost of materials to teach 
agri science, release time to develop new curricula, and the level of 
cooperation between science and agriculture educators. 

Several factors were identified as having a strong effect on future 
incorporation of agriscience into curricula. These factors include: 
Compilation and distribution of teaching materials on agriscience, 
increased budget allocations for agriscience curricula, and University 
Agricultural Education Department recommendations and development of in- 
service training in technical agriscience and on incorporating agriscience 
into existing curricula. 

Agriculture and science instructors all agreed with the 
consideration of locally specified agriscience inclusive courses for high 
partial credit towards school graduation requirements in science. 



1 

CHAPTER 1 

THE PROBLEM 

Introduction 

Since the beginning of the federally recognized vocational 

agriculture program in 1917, the very success of the instruction has led 

to the near-constant need for change within the program. As production 

agriculture became more efficient, the scope of the program expanded to 

include instruction relating to the diversity of the agricultural 

industry. Just as the efforts of successful agricultural educators have 

created the need for programmatic change, the attitude of many of these 

same educators has traditionally been one of resistance to the change they 

have precipitated. 

Once again, agriculture educators have been faced with the specter 

of significant change. This archetype known as the traditional vocational 

agriculture program has become an anachronism. The industry of 

agriculture has become a more scientifically-oriented technical trade. 

Livestock producers have employed genetically engineered vaccines and 

hormones to increase their efficiency. The application of biotechnology 

in plant production has revolutionized plant production. The application 

of biological pest control has become commonplace in the industry. It has 

been estimated that agricultural biotechnology will contribute $2 billion 

in sales to the U. S. economy by 1995 (Smith, 1989). This diversity and 

expansion in the agricultural sector has created a need for more 

technically trained employees than were produced in the past. 
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Trends predicted by Coulter, Stanton, and Goecker (1986) indicated a 

shortage of.college graduates for agricultural jobs through 1990. Their 

subsequent prediction (1990) extended that trend through 1995. These 

employees have traditionally received their basic training in the 

agricultural education program or the science education program of the 

high school. In many situations, students continued on to the 

agricultural college to receive degrees before entering the agricultural 

industry. The enrollment decline in vocational agriculture during the 

1980's has exacerbated a shortage of college graduates continuing into the 

1990's. As the agricultural work place has continued to evolve, the 

traditional employee training system has failed to evolve and meet the 

changing educational and training needs of the clientele. 

With increased college entrance requirements, more restrictions on 

high school course selections, and a continued depressed agricultural 

economy, enrollment in Montana agriculture education programs slumped. 

Efforts to rectify that condition have varied. Montana schools attempted 

to get one year of science credit granted for the completion of two years 

of vocational agriculture course-work. Science competencies included in 

many Montana agriculture education programs were documented by Bishop and 

Jackson (1987). This was the start of an unsuccessful effort to consider 

the completion of agricultural education programs as sufficient to meet 

part or all of the life sciences requirements mandated for entrance into 

units of the Montana University System. 

Ironically, course work assuring future acceptance into university 

curricula precluded enrollment in high school agriculture education 

programs. This scenario decreased the ability of students to take 

advantage of the shortage of college agriculture graduates in agriculture 

when planning their careers. Further, the increased complexity of entry 
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level positions in agriculture necessitated a change of the current high 

school agricultural curricula. Whether the curricular function was 

college preparatory or truly vocational, change was in order. Thus, 

information was needed to identify factors which could be used to 

influence change in the local curricula. 

Statement of the Problem 

The purpose of this study was to determine current perceptions and 

attitudes of selected Montana agriculture educators, life science 

educators, and secondary school principals toward the implementation of 

cross-curricular agriscience instruction and to identify what factors were 

augmenting or impeding this transformation in the 71 Montana high schools 

offering agricultural education during the 1991-92 school year. 

Statement of Need 

The declining enrollment of secondary students in agricultural 

education has inspired a large volume of research pointing out the need to 

energize the agriculture education program. In Montana, the number of 

students enrolled in agricultural education programs has declined from 

3813 in 1980-81 to 2410 in 1988-89 (Lombardi,1990). This decline of 36.5% 

helped convince the Governor to appoint a seven member, Montana Leadership 

Council for Agricultural Education in September 1990, to study and develop 

a mission and tactical plan for modernizing the state's agricultural 

education program for the next decade. In analyzing the status of 

agriculture education in Michigan, Warmbrod and Bobbitt (1987) found that 

one contributing factor was that much of the instructional effort was in 

the area of production agriculture. Research in Idaho shows that 

agriculture educators and school administrators perceived changing student 
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interests and attitudes toward agriculture as having a major limiting 

effect on vocational agriculture enrollment (Riesenberg & Lierman, 1988). 

Decreasing employment opportunities in production agriculture were in line 

with these perceptions. Recent Bureau of Labor Statistics, cited in the 

Wall Street Journal, predicted a loss of 153,000 farming jobs and an 

additional 152,000 logging-related jobs by the year 2000 (Karr, 1990). 

Although these studies predicted a major employment decline in the 

production sector of agriculture, the outlook in the agriscience field 

grew strong. In fact, agri science has been identified as one of the 

fastest growing areas in the Agriculture Education program. According to 

Coulter, Stanton, and Goecker (1990),over 14,000 annual openings will be 

available annually for agricultural scientists through 1995. Fifteen 

percent of these will go unfilled due to a lack of qualified graduates (p. 

10-11). 

Recognizing the need for scientists, the FFA, courtesy of 

sponsorship by Monsanto Agricultural Company, initiated the Agriscience 

Teacher and Student of the Year Recognition Program (FFA, 1990). The 

major objective of the program is to help, "provide a reliable supply of 

agriscience graduates to meet the private and public agribusiness sector's 

needs" (p. 3). Since 1986, this program has provided recognition for 

outstanding agricultural educators for their incorporation of agriscience 

technology in their curricula (Duval, 1988). Many of these programs have 

created students with the academic background necessary for a post 

secondary education as well as graduates prepared for the high tech 

industry of production agriculture. 

In Booneville, California, instructor Steve McKay took a program in 

a school which was slated for closure and created the Anderson Valley 

Agricultural Institute. McKay incorporated a scientific program with an 



5 

experimental, hands-on approach to meet the needs of the diverse school 

population. In 1991-92, the school utilized four agricultural educators, 

four cross-curricular instructors, and numerous community volunteers, to 

provide a strong agriscience education program. 

While the need for scientific training has been widely accepted for 

those entering an agriscience career, the need in production agriculture 

has not been as prevalent. However, it has become essential that a 

producer understand hydroponic production, genetics, biochemistry, 

pathology, and other advanced production skills. Bruce Rominger, a 

producer in 1989, stated that he needed to understand chemical concepts 

which were unknown to the world fifty years ago (Deere, 1989). As 

agricultural technology has advanced, the training required by those in 

production agriculture has increased in diversity and volume. The 

training received in a traditional vocational agriculture program has 

become insufficient to meet the scientific needs of the agricultural 

producer. More efficient technology has generated a need for modern 

producers to understand biology, chemistry, and physical science 

principles if they are to utilize the technology of their trade. The care 

of the environment has forced this issue to the headlines. 

Kali spell, Montana instructor Mark Lai urn was named the 1990 National 

Agriscience Teacher of the Year. His program has incorporated biology and 

earth science instruction into the agriculture education curriculum. In 

a program where up to 90% of the students were destined for a career 

outside production agriculture, Lalum (1990) stated that, "the 

incorporation of agriscience was a natural step." Reaching an enrollment 

low of 81 in 1986, the program size more than doubled, peaking at 180 

students in 1990, since integrating the agriscience program. Utilizing a 

science teacher to present the basic skills, the agriculture educators 
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have begun teaching students to apply the skills to solve agricultural 

problems. The Kalispell program has begun providing highly technical 

instruction to students entering the agricultural industry. 

The Committee on Agricultural Education in Secondary Schools (1988) 

concluded that "major revisions are needed within vocational agriculture" 

(p. 4). In addition, they found the following units "suited to the 

teaching of science through agriculture": Applied genetics, bacteria, 

multicellular plants, invertebrates and vertebrates, and ecological 

relationships (p. 14-15). If Montana is to meet these recommendations, 

agriculture and science education in this state have reached a time for 

revision. 

Objectives 

The objectives of this study were to determine the perceptions of 

selected Montana agriculture educators, life science educators, and 

secondary school principals toward: 

(1) implementing agriscience principles into cross-curricular programs; 

(2) selected factors fostering the development of existing agriscience 

programs in Montana. These factors included: 

(a) Science training level of the agriculture instructor, 

(b) Experience level of the agriculture instructor, 

(c) Perception of the importance of agriscience competencies by 

the teacher, administrator, students or school board, 

(d) Local agriculture education program enrollment, 

(e) Level of cooperation between the science educator and 

agriculture educator, 

(f) Need for in-service training and additional material 

development in agriscience, 
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(g) Facility, financial, and time considerations, 

(h) Local employment opportunities for graduates, 

(i) Perception of student academic ability. 

(3) factors which might have been limiting the development of 

agriscience programs in Montana. 

Assumptions 

The assumptions for this study were that: 

(1) Identifiable factors were affecting the implementation of cross¬ 

curricular agriscience education programs in Montana in 1991-92. 

(2) Change in the traditional agricultural education program, to include 

more science, has been and will continue occurring. 

(3) Implementation of cross-curricular agriscience programs in Montana 

has met and will continue to meet resistance. 

Definition of Terms 

(1) Agriscience: Agricultural education structured to integrate 

biological principles with agricultural applications meeting the 

requirements for science credit to be granted. 

(2) Agricultural education: Education in agriculture at the junior high 

and secondary level, incorporating one or more of the following 

specialized areas of instruction: scientific research, technology 

development, medical and social services, finance, law, business, 

management, and marketing. (The Council, 1988) 

(3) Cross-curricular: A program of instruction integrated to combine 

components of two or more disciplines within a single curriculum. 
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(4) Science educator: For the purposes of this study, a science educator 

was defined as a secondary school instructor of biology or life 

sciences. 

(5) Vocational agriculture: Traditional agricultural education programs 

consisting largely of production agriculture and mechanics 

instruction with limited specialized courses. (Committee on 

Agricultural Education in Secondary Schools, 1988) 

Methodology 

For this descriptive research study, a mailed questionnaire was 

utilized to collect data economically in terms of time and funding. 

Population Description 

The population for this study consisted of the agriculture 

educators, science educators, and secondary school principals in 71 

Montana high schools which currently offer an agricultural education 

program. There were 75 agriculture teachers, 73 science teachers and 70 

administrators included in the study. 

The researcher requested and received written permission to survey 

the teachers from the State Supervisors, Leonard Lombardi for Agriculture 

Education, and Bob Briggs for Science Education. No permission was sought 

for surveying the administrators. Names and addresses for the agriculture 

educators and the administrators were received from Leonard Lombardi. 

Names and addresses for the science instructors were obtained from the 

State Supervisor for Science Education in the Montana Office of Public 

Instruction, Bob Briggs. 

Instrument Design 

A list of factors which might affect agriscience instruction was 
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developed. Resources for the list were collected and identified from the 

literature (Riesenberg & Lierman, Duval, Bishop & Jackson, Stewart, and 

Warmbrod), and through conversations with agricultural educators and the 

researcher's advisors in the Department of Agricultural and Technology 

Education. 

The instrument consisted of five different sections. The first 

section presented factors affecting current agriscience instruction. For 

this section, a Likert-type scale was employed with responses ranging from 

zero (0) to five (5), with a "Not Applicable" option. Zero (0) indicated 

that a factor had no effect on a teacher's decision to include agri science 

principles in the curriculum. Five (5) indicated that the factor had a 

"strong effect" on the instructor's decision regarding incorporation of 

agriscience principles in the curriculum. The second section contained 

factors which could affect an instructor's decision to implement 

agriscience principles in future instruction. For this section, the "Not 

Applicable" response was not included. The researcher chose this approach 

to force respondents to make a decision regarding the potential impact of 

each factor on the future implementation of agriscience inclusive 

curricula. The questions in sections one and two were assembled into the 

categories of resources, social and educational factors, and 

recommendations. In addition, the first part of the survey included 

sections covering individual or group desires, and need factors. 

In the third section, respondents indicated their belief on whether 

agriscience curricula should be accepted as science credit towards meeting 

graduation or college entrance requirements. The responses ranged from 

Strongly Agree (4) to Strongly Disagree (1). The fourth section was very 

brief and designed to determine the degree to which agriscience principles 

were included in the teachers' curricula in 1986-87 and 1991-92. The 
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fifth and final section collected demographic data. 

The administrators' instrument (Appendix C) varied from the 

teachers' instruments (Appendices A & B) in several ways. First, the 

administrators were asked to describe the degree to which factors would 

influence their decision to support the inclusion of agriscience 

principles in current and future curricula in their school. In addition, 

their instrument contained no reference to the degree to which agri science 

was included in the curricula of their school. Each mailing consisted of 

a cover letter and the instrument, reduced to 74% and placed in booklet 

form. The inside cover of the instrument included definitions to assist 

the respondents. The back of each instrument was pre-printed with a 

postage-paid return mail permit. 

To improve the return rate, validity, and readability, the 

instrument was pilot tested by faculty in the Education Department, the 

Agricultural and Technology Education Department and the Biology 

Department at Montana State University. In addition, senior students in 

the Agricultural and Technology Education Department also completed and 

evaluated the instrument. The pilot test packets contained an instrument 

and cover letter, an evaluation form for the instrument, and a letter 

thanking the evaluator for their assistance. The samples were distributed 

on October 4, 1991. The faculty evaluations were returned by campus mail 

and were received by October 11, 1991. The student evaluations were 

collected on October 13, 1991. 

During the week of October 13, 1992, Dr. Douglas Bishop, Dr. Robert 

Fellenz, and Dr. Van Shelhamer were all personally contacted to discuss 

the pilot test. Wording revisions were made to the cover letter. The 

type size in the instrument was increased, and several wording changes 

were completed. 
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The revised questionnaire was approved by the committee members and 

was reproduced. The questionnaire booklets were color coded for the 

agriculture instructors (Appendix A), the science instructors (Appendix 

B), and the administrators (Appendix C). Each questionnaire was also 

numbered to facilitate the follow up process. 

Data Collection 

On October 22, 1991, instruments were sent to the agriculture 

instructors and the administrators. Because of a delay in mailing of the 

science teacher address labels, the science mailing was conducted on 

October 30, 1991. In schools with more than one agriculture instructor 

(N=4), one life science teacher was selected for each agriculture 

instructor. This was not possible in one school. In schools with more 

life science instructors than agriculture instructors, the science 

addressees were randomly selected. All respondents were asked to return 

the instruments by November 11, 1991. 

On November 13, 1991, a follow-up postcard reminder (Appendix D) was 

sent to the 116 non respondents. On December 1, 1991, survey instruments 

and revised cover letters were sent to all non respondents. (Appendix E) 

A candy cane was included in an attempt to help improve the response rate. 

While two respondents stated that they enjoyed the candy crumbs, perhaps 

a more durable prize was in order. With the return rate still below 60% 

for the science instructors, ten non-respondents were randomly chosen from 

that group. All were called on December 19-20, 1991. One consented to a 

partial phone interview, seven promised to return the instrument, and 

three asked for a third copy of the instrument to be mailed. On January 

1, 1992 enough responses had been returned to achieve at least a 60% 

return rate and to allow for data analysis to be conducted on all groups. 
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Data Analysis 

All data were entered into data files using the program dBase III+. 

The data were analyzed using the computer program HSUSTAT: Statistical 

Analysis Package (Lund, 1991). The mean for each question was calculated 

for each of the three sub-populations. Within each group, respondents 

were classified as early or late respondents. Early respondents were 

those from whom instruments were received before December 1, 1991. Late 

respondents were the group for whom responses arrived between December 1, 

1991 and January 1, 1992. The December 1 cut off date was selected 

because that was the date on which second copies of the instruments were 

mailed to non-respondents. The means were compared between the early and 

late respondents using the TGROUPED program of the MSUSTAT software 

program. This program produced "summary statistics for 1 to 20 ANALYZED 

variables for cases classified into two groups (samples) and tests for the 

equality of group means. (Lund, 1991) The data obtained through this 

analysis and the sorting functions of the dBase I11+ software were used to 

generate the tables for this study. 

The analysis revealed a very small number of significantly different 

means between early and late respondents of each sub-population. For the 

science teachers there was just one significant difference in means at the 

.05 level, when data were differentiated between early and late responses. 

For administrators there were four significantly different pairs of means 

while two significant differences were recorded for the agriculture 

educators. In discussion, Lund attributed the low numbers to expectation 

of random significance, rather than actual significant difference in the 

data. Accordingly, the data in each category of expertise were grouped in 

one division, regardless of whether they responded early or late. 
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In the tables used to report the data, the following scale was 

adopted to designate the relative degree to which the factors have been 

perceived as influencing current and future inclusion of agriscience 

principles in the curriculum: 0 - 1.49 indicates a weak effect, 1.50 to 

2.49 indicates a moderate effect, 2.50 to 3.49 indicates a strong effect, 

and 3.50 to 5.00 indicates a very strong effect. The scales for the very 

strong effect and the weak effect have been shifted to encompass a larger 

area, allowing for the effect that mathematical averaging has on the 

means. 

In Tables 14-15 the following scale was used to describe the 

opinions held regarding the acceptance of agriscience courses for credit 

towards the science core curricular requirements: 1.0 to 1.49 = strong 

disagreement, 1.50 to 2.49 = disagreement, 2.50 to 3.49 = agreement, 3.50 

to 4.0 - strong agreement. 
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CHAPTER 2 

THE REVIEW OF RELATED LITERATURE 

The 1980's brought national attention to the topic of education. 

The 1983 publication of A Nation at Risk: The Imperative for Educational 

Reform set the stage for educational reform which continues at this time. 

Like the other disciplines, the agriculture education profession perceived 

the need for self scrutiny. In 1985, the National Research Council 

established the Committee on Agricultural Education in Secondary Schools. 

At the request of the U.S. Secretaries of Agriculture and Education, the 

committee was charged to: 

Assess the contributions of instruction in agriculture to the 

maintenance and improvement of U.S. agricultural productivity and 

economic competitiveness here and abroad (Committee on Agricultural 

Education in Secondary Schools, 1988). The committee was asked to 

offer recommendations regarding: 

(1) goals for instruction in agriculture; 

(2) the subject matter and skills that should be stressed in 

curricula for different groups of students; and 

(3) policy changes needed at the local, state, and national levels 

to facilitate the new and revised agricultural education 

programs in secondary schools ( p. v-vi). 

The report Understanding agriculture: New directions for education 

(1988) called for major reform in agriculture education, recommending that 

"the focus of agricultural education must change." The report further 
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stated that, "beginning in kindergarten and continuing through twelfth 

grade, all students should receive some systematic instruction about 

agriculture"(p. 2). 

Since the report, Understanding Agriculture; New Directions for 

Agriculture (1988), was published, there has been a heightened awareness 

of the need for change in agricultural education. Associated with the 

urgent need to update the program of agricultural education, there has 

been the concern that the profession not "mistake or misinterpret cosmetic 

alteration for substantive change" (Warmbrod, 1987, p. 4). The impulse to 

simply change Vo Ag 1 to Animal Science 1, has had little impact if the 

course content was not modified. Change must have been both real and 

carefully made. 

Changing Agriculture 

In 1917, the time of vocational agriculture's origin, the term 

agriculture was perceived as being synonymous with farming. Agriculture 

of today has been defined more broadly, encompassing not only farm 

production, but also "agribusiness management and marketing; agricultural 

research and engineering; food science, processing and retailing; banking; 

education; landscape architecture; urban planning; and other fields" 

(Committee on Agricultural Education in Secondary Schools, 1988, p. 2-3). 

As agriculture has expanded to encompass these related fields, the need 

for general agricultural literacy has become necessary. The limitation of 

education in agriculture has become insufficient. Education about 

agriculture has become necessary so that no student avoid the development 

of "an understanding and appreciation of the role and value of agriculture 

to society," (McCormick, Zurbrick, Cox, Miller, 1988, p. 12). 
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As the industry has changed so have concerns relating to the 

industry. The increase in agricultural production in this century 

represented an American success story. Several problems facing the 

industry in the 1990's, have threatened its survival; not the least of 

which has been the public's perception of agriculture as threatening to 

the environment. Competition for the use of resources, such as water have 

altered the status of irrigation in the West. Although complete cessation 

of irrigation has remained improbable, it has been suggested that 

reduction and conservation could be achieved to the satisfaction of 

irrigators and other public interests. In one example, the irrigators 

using the Ogallala aquifer in West Texas increased their irrigation 

efficiency 40% over the last ten years (Reisner, 1988). Gibbons (1988) 

stated that, "The needs of the economy, looming problems of pollution and 

climate change...should instill a new sense of urgency on the part of the 

next administration" (p. 30) There is a newfound public consciousness of 

issues such as global warming, soil erosion, and chemical pollution of our 

soil, air, and water. Recently, environmentalists have brought 

agriculture to task over traditionally accepted production practices. The 

concept of decreasing inputs, seemingly foreign as "America produced 

[added] her way to greatness," (Gibbons, 1988, p. 30) has stimulated a 

call for conservation of our environment. 

President Bush called the farm bill he signed on November 28, 1990, 

"the most environmentally progressive farm bill ever signed" (Associated 

Press, 1990, p. 6c) This document addresses the prevention of ground and 

surface water contamination, the control of hazardous chemical use, and 

the conservation set-aside of up to 45 million new acres of highly 

erodible cropland. 
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Traditional agricultural research and education efforts have 

promoted and enhanced increased production. It has become obvious that in 

an agricultural economy slowed by surpluses, that emphasis on production 

must change. Anderson (1986) recommended that the primary focus of the 

research must change to meet the needs of the "profitless, poverty-level 

professionals" in agricultural production (p. 1). The market place has 

dictated that impending efforts generate an acceptable profit level 

without increasing production. This shift has mandated the increased need 

for both basic and applied research in agriculture. The professionals for 

this research have become a scarce commodity in need of supplementation 

through training of current students. 

A Changing Work-force 

As the agricultural industry has changed, the needs of the entire 

U.S. work-place have changed as well. There have been reports of major 

shortfalls in both the size and the quality of the work-force available 

over the next decade. A 1990 Wall Street Journal analysis of education 

spending revealed that the $210 billion spent by employers on training for 

their employees out-paced public and private annual spending on education 

by 11% (DeVenuta, 1990). The level of training required by employees has 

continued to rise as our technology increases. Richards (1990) found that 

many discouraged employers reviewing applications are discovering that 

many high school graduates can't read, add, or even fill out the simple 

forms necessary in landing a job. Not only have applicants appeared 

deficient in technical skills, they have also demonstrated alarming 

inadequacy in basic skills, such as math, English, science, and social 

science. To meet the needs of the more specialized careers in 

agriculture, the curricular modernization has become necessary in order to 
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provide education in technical skills and to reinforce basic education. 

Changing Agriculture Education 

At the passing of the Smith-Hughes Act in 1917, agricultural 

education was already taking place. Up to 4390 secondary schools were 

providing instruction for 85,573 students in the occupation of agriculture 

during the 1914-15 school year. (U.S. Commissioner of Education, 1916 as 

cited in Moore, 1987). Although formal education in agriculture had been 

occurring since 1773 (Wheeler, 1948), the Smith Hughes Act represented the 

first federal efforts in the arena of secondary agriculture education 

(Moore, 1987). The Smith-Hughes Act served to bring a degree of 

uniformity to the vocational agriculture programs across the nation. 

Eleven organizations have grown out of this relationship, including, the 

FFA, the National Vocational Agriculture Teachers Association, and the 

American Association of Teacher Educators in Agriculture. In the 73 years 

since The Act, one precept has held constant: change within the profession 

is inevitable. Meanwhile, Miller (1985) described the profession as being 

"stoically indifferent to innovation...We are afloat as a viable program, 

but innovation is the motor to the boat and our horsepower is often 

lacking" (p.3). If education is to remain at the forefront of American 

agriculture this indifference has become an obligatory change. 

Means of Improvement 

The Strategic Plan for Agricultural Education stated that: 

The mission of agricultural education is to provide a total dynamic 

educational program. We aspire to excellence as we recruit, prepare, and 

support individuals in agricultural careers. We serve the people and 

inform them about agriculture, its needs, opportunities, and challenges. 
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(National Summit on Agricultural Education, 1990, p. 2) 

The new goals for agricultural education, as stated by the National 

Summit on Agricultural Education (1990) included several objectives which 

point to the need for incorporating agriscience knowledge and techniques 

into the agriculture education program: 

(1) To update instruction in agriculture and expand programs about 

agriculture; 

(2) To amplify the “whole person" concept of education, including 

leadership, personal and interpersonal skills; 

(3) To develop educational programs that continually and 

systematically respond to the trends and demands of the 

marketplace; 

(4) To provide leadership and cultivate strong partnerships in the 

total educational system; 

(5) To elevate and extend our standards of excellence in classroom 

and laboratory instruction, supervised experience and student 

organizations (p. 4-5). 

The viability of agriculture education programs has necessarily 

become linked to its response to the changing needs of clientele. The 

program has been charged with the responsibility of delivering an 

educational product which can attract students and improve the 

employability of program graduates. Recently, authors have insisted that 

instruction "stress the science of agriculture...through the use and 

application of agricultural, biological, physical science and management 

principles" (McCormick et al., 1988, p. 16). 

As the programs have evolved, important elements of the traditional 

system have merited retention. Experiential learning, leadership and 

personal development instruction, and community involvement were areas of 
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strength and their vital importance has remained obvious. Integration of 

these instructional areas methods into subjects not previously associated 

with agriculture has assisted in bridging the chasm between opportunities 

for employment and the people oriented towards those careers. 

Efforts to avoid the "vocational" label have been promoted as a 

means of attracting a greater diversity of students. (Committee on 

Agricultural Education in Secondary Schools, 1988) This has not 

automatically dictated the ending of vocational training, but rather a 

change in the packaging of that training. The Chicago High School for 

Agricultural Sciences initiated a program that is vocational and college 

preparatory at the same time. All students have been required to complete 

four years of agriscience, three years of laboratory science and two years 

of a foreign language, in addition to math, English, and social science. 

This unique school has been very successful, boasting a zero dropout rate 

and 93% attendance rate. The integrated, interdisciplinary curriculum has 

been effective in preparing students for both employment and post¬ 

secondary education for the industry (Russell, 1987). 

Impediments to Change 

The agricultural education program faced a number of proposed 

changes during the past decade. As most change, there were manifestations 

of discontent with each proposal. Zurbrick (1990) offered: 

Is it little wonder that agricultural educators are in a constant 

state of confusion? They are continually lambasted by those who 

harangue them over the need to change and resort to name calling to 

get attention. They are called traditionalist, hidebound 

individuals who are incapable of making decisions unless it is tried 

and true. (p. 3) 
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Stewart (1990) suggested a possibility that this discontent has festered 

with a concentration on "the act of change rather than the implementation 

of change" (p. 15). One factor which has contributed to the reluctance 

towards change is the time required to implement the change. The 

implementation of new ideas can be realized only through an investment of 

time. In addition, the desire of the teacher to change has been 

recognized as the key to change . Stewart (1990) stated that "Any 

agricultural education/FFA program is only one teacher away from 

extinction" (p. 16). The gavel of leadership for the direction of the 

program has been handed to the agriculture education instructor. 

Custer (1990) stated that an agricultural educator who watches 

change "will most likely watch their program fizzle" (p. 11). It has been 

recommended that the instructor must aggressively seek to stay current. 

Identification of those factors which are preventing change has helped to 

simplify the process. 

Several limitations noted by Herren and Denham (1990) in 

implementing middle school agriculture education programs included the 

following: 

(1) Different clientele; 

(2) Limited facilities. 

(3) Duration of the course. 

(4) Limited availability of materials, (p. 15) 

These same concerns were considered as possibly limiting the 

implementation of agriscience instruction at the secondary level. 

Motivation for Change 

An unknown but often quoted individual stated, "No one cares how 

much you know until they know how much you care!" Agriculture educators 
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are renowned for their dedication to their profession. Amberson (1979) 

described the profession as "so self-satisfying to many teachers, it 

occupies their full sweep of interest" (p. 30). With this interest in 

their career, agriculture educators have been very involved in their 

changing program. Since publication of the 1988 report Understanding 

Agriculture: New Directions for Education. The Agricultural Education 

Magazine has addressed one or more aspects of the report in every issue. 

With the groundwork laid by the report, studies have been conducted to 

determine the existence of science competencies in the existing 

agriculture education programs. In Louisiana, Moss (1984) found that in 

the Introduction to Agriculture/Natural Resources course, 13 biological 

concepts, 8 earth science, and 5 physical science concepts were included 

in the curriculum. In the Ornamental Horticulture I course offered in 

that state, 5 biological concepts were addressed. In Montana, Bishop and 

Jackson(1987) found that 53 biological concepts were normally included in 

the vocational agriculture curriculum. Three-quarters of those teachers 

surveyed included 34 of those concepts regularly in their agricultural 

instruction. 

The National Commission on Secondary Vocational Education (1984) 

recommended that, "Students should be allowed to satisfy some requirements 

for high school graduation (for example, in the areas of mathematics, 

science, English, or social studies) with selected courses in areas of 

vocational education that are comparable in content coverage and rigor" 

(p.26). Since some of these concepts are covered in the agriculture 

curriculum, the concept of awarding science credit for agriculture 

instruction surfaced. Although this possibility was debated in Montana in 

response to increased entrance requirements for the university system 

applicants, the idea was not adopted. 
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Benefits of Cross-curricular Instruction 

Studies by the National Academies of Sciences and Engineering (1982) 

have indicated deficiencies in science education with regard to student 

performance. In the public interest of international competitiveness, 

efforts to increase the science requirements for high school graduation 

have been made in many states. The Committee on Agricultural Education in 

Secondary Schools (1988) suggested the integration of agricultural 

education and the science curriculum. The National Association of State 

Directors of Vocational Education (as cited by the Center for Occupational 

Research and Development [CORD], 1990) documented that academics can be 

learned in the vocational setting. The work-place of the 1990's has 

demanded the integration of technological skills with basic skills and 

concepts (CORD, 1990). Increased cooperation between the agricultural 

educators and the science educators has been identified as a method which 

could result in a mutually beneficial curricular reform package. Such 

cooperation has been fostered with distribution of the Applied 

Biology/Chemistry curriculum developed by CORD. 

The use of the hands-on approach and the incorporation of technology 

used in the industry has created a high tech program of agricultural 

education in Chowchilla, California. The program designed by instructor 

Lloyd McCabe has featured the application of critical thinking skills and 

the use of relevant examples for learning applications. Relevance is 

assured by annual evaluation with the advisory council, instructors, and 

guidance counselors. The annual evaluation has assured that the program 

meets the needs of all students. These programmatic innovations have 

resulted in increased enrollment and an approved program for the college- 

bound in the agriculture education department (Duval, 1988). 
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In Montana a pilot project implemented model agriscience programs in 

five schools (Shelhamer, 1989) instructors in the participating programs 

spent time with Montana State University researchers and developed 

agriscience instructional activities. These activities were pilot tested 

in their local schools prior to providing in-service workshops for Montana 

agriculture instructors. The successful program saw two participants, 

Mark Lai urn and Roger Hendrickson, recognized nationally for their efforts. 

These award winners have become spokesmen for the revitalizing effect the 

injection of agriscience can make on an agriculture education program. 

The implementation of the Center for Occupational Research and 

Development's Applied Biology/Chemistry curriculum in 130 Montana High 

Schools has been another successful merge of science and agriculture. 

This curriculum, made available to Home Economics, Health Occupations, and 

Agriculture Educators integrated technical science skills with subject 

matter which facilitated their practical application. Curricula were not 

replaced, rather, they have been enhanced and modified. 

At the Chicago High School for the Agricultural Sciences, the 

academic courses have integrated agriscience and agribusiness examples 

into the course work. All teachers in the school were asked to obtain an 

agriscience endorsement to further enhance the delivery of agricultural 

concepts throughout the total curriculum. The high attendance rate and 

number of applications delineated the effectiveness of the cross¬ 

curricular approach, in this case applied throughout the school. (Russell, 

1987) 

With the success stories described here as models, and examples such 

as the Chicago magnet school curriculum to refer to, a vision of potential 

change in the agriculture education curriculum of Montana has been 

conceived. Although the size and location of many Montana schools has 
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prohibited the opening of a magnet school, the integration of science into 

the agriculture curriculum has become feasible. To accomplish this, a 

strong working relationship between the science educator and the 

agriculture instructor has become a necessity. The analysis and 

description of this relationship have been emphasized as critical 

prerequisites to the incorporation of agriscience principles in the 

education programs throughout Montana. As a wise Chinese philosopher 

stated, "A journey of a thousand miles begins with a single step." The 

time for Montana agricultural education programs and educators to take 

that step has been reached. 
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CHAPTER 3 

RESULTS OF THE STUDY 

The results of this study are presented in four sections: (1) 

demographic data, (2) factors affecting current agriscience instruction, 

(3) factors affecting future agriscience instruction, and (4) 

consideration of classes incorporating agriscience principles for credit 

towards life science credit requirements. 

Demographic Data 

The survey instruments were sent to all 75 Montana agriculture 

teachers. In addition, instruments were mailed to an administrator in 

each school offering agriculture education. In each school one life 

science instructor was also polled. In schools with more than one 

agriculture instructor, equal numbers of science and agriculture 

instructors were surveyed. This was not possible in two schools, because 

they had just one science instructor and two agriculture teachers. The 

return rates can be found in Table 1. 

Table 1. Return rate for respondents. 

Response Group 
Number 
Sent 

Number 
Returned 

Percent 
Returned 

Agriculture Instructors 75 69 92 

Science Instructors 73 45 62 

Administrators 70 52 74 



27 

The data in Table 1 indicate that of the 75 agriculture instructors 

who received survey instruments, 69 (92%) were returned. While 73 science 

instructors received instruments, 45 (62%) returned the instrument. Of 

the 70 administrators surveyed, 52 (74%) individuals responded. Two of 

the science instruments and two of the administrator instruments were 

unusable as they were not completed. Also, one science teacher and one 

administrator returned instruments after the data were analyzed. 

Therefore their responses were not included in the response rates or in 

the data analysis. 

In Table 2 the respondents are described by school size and years of 

experience. For science and agriculture teachers and administrators, the 

data show that the largest group of respondents (37-42%) were from schools 

with 50-149 students. For administrators, the smallest group of 

respondents were the nine individuals with school enrollments between 1 

and 49. For science teachers the smallest group were the 6 teachers in 

schools of 150-499 students. Eleven respondents taught agriculture in 

schools of 1-49 and 150-499 students. 

When years of experience data are analyzed, the data reveal that the 

largest group of agriculture instructors (24) have 0-5 years of experience 

and the smallest group (6) have completed 16-20 years of teaching. Fifty 

eight (24% + 34%) percent of the responding agriculture instructors have 

0-10 years of experience. Of the 43 science teachers responding, the 

smallest group (10-15 years) had six respondents and the largest group (0- 

5 years) had 12 respondents. The remaining groups had 8 or 9 respondents. 

The smallest number of administrators (5) had more than twenty years of 

experience, while 15 had between 6 and 10 years of experience. The 

remaining administrator groups had 8 to 14 members. When experience and 

school size were analyzed simultaneously, the largest group of agriculture 
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teachers (9) had 0-5 years of experience and taught in a school with 50- 

149 students while the second largest group was in the same size school 

with teachers having 6-10 years of experience. 

Table 2. Teaching experience for respondents bv school size. 
School Size bv Enrollment 

Total 1-491 50-149 150-499 >499 
Categories N X n T n X n X n X 

Kespondents: 

Instructors 

Agriculture 69 — 11 16 26 37 11 16 21 30 
Science 43 — 10 22 18 42 6 14 9 21 

Ackninistrators 52 — 9 17 19 37 11 21 13 23 

Instructors 
Years of 
Experience: 
Agriculture: 

0-5 24 34 6 25 9 38 4 17 5 21 
6-10 17 24 1 6 8 47 2 12 6 35 
10-15 12 17 2 17 3 25 2 17 5 42 
16-20 6 9 1 17 2 33 1 17 2 33 
Over 20 10 14 1 10 4 40 2 20 3 30 

Science: 
0-5 12 27 3 25 6 50 2 17 1 18 
6-10 8 18 3 38 3 38 1 13 1 13 
10-15 6 13 1 17 1 17 1 17 3 50 
16-20 8 18 2 25 3 38 2 25 1 13 
Over 20 9 20 1 11 5 56 — — 3 33 

Adninistrators 
Years of 
Experience: 

0-5 14 27 2 14 8 57 2 14 2 14 
6-10 15 29 2 13 4 27 3 20 6 30 
10-15 10 19 3 30 4 40 1 10 2 20 
16-20 8 15 2 25 3 38 2 25 1 13 
Over 20 5 10 — — 3 60 2 40 

1 Percentage of the total N represented by respondents in the specified school size. 

There were no science teachers responding who had more than twenty 

years of experience and taught in schools with 150-499 students. There 

were eight experience-enrollment combinations which produced just one 

respondent. The largest group of science respondents (6) were in schools 

of 50-149 students and had 0-5 years of experience. 

The data in Table 2 indicate that no administrators with more than 

20 years of experience responded from schools of 1-49 or 50-149 students. 

The greatest number of respondents (8) were employed in schools of 50-149 
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students and they had 0-5 years of administration experience. There were 

two groups which had one respondent. 

Data in Table 3 show the percentage of the curricula in which 

agriscience principles were included by agriculture and science 

instructors. The data were examined by comparing school size and 

percentage of agriscience included in the curriculum in 1986-87 and in 

1991-92. In 1986-87, the largest group of responding agriculture 

instructors (8) were including agriscience principles in 31-50% of the 

curricula. These instructors were teaching in schools of over 499 

students. For that same year, 5 science teachers in schools with 50-149 

students were teaching agriscience principles in 1-10% of their curricula. 

Five years later, the largest group of agriculture respondents (10) were 

from schools of more than 499 students and they included agriscience 

principles in 31-50% of their curriculum. In science however, there were 

three groups of the same size (6) which were all including agriscience in 

11-30% of their curricula in each school size except those with 150-499 

students. Those three groups represented 42% of the science 

respondents. 

The percentage of agriculture instructors including agriscience 

principles in more than 31% of their curriculum increased from 43% (9% + 

34%) in 1986-87 to 65% (37% + 28%) in 1991-92. This represented a 22% 

(65% - 43%) increase in the number of agriculture instructors 

incorporating agriscience in more than 31% of their curriculum over the 

five year period. During the same period the science teachers including 

agriscience principles in more than 31% of their curriculum increased 4% 

from 29% (6% + 23%) to 33% (14% +19%). The number of instructors teaching 

agriscience principles in over 31% of their curricula increased most in 

schools of 50-149 and 150-499 students for agriculture teachers and in 
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schools of 1-49 students for science instructors. 

Table 3. Percentage of curriculum including a^riscience principles 
during 1986-87 and 1991-92 for agriculture and science 
instructors by school enrollment. 

School Size bv Enrollment 
Total 1-49 50-149 150-499 >499 

Percentages N X1 n %2 n % n % n % 

Agriculture 
Courses in: 
1986-87: 
0 1 2 — — 1 100 — — — — 

1-10 7 16 1 14 3 43 2 29 1 14 
11-30 17 39 2 12 5 29 3 18 7 41 
31-50 15 34 1 7 5 33 1 7 8 53 
Over 50 4 

75 
9 

IflT 
1 25 3 25 

1991-92: 
0 2 3 — — — — 1 50 1 50 
1-10 3 5 — — 3 100 — — — — 

11-30 17 25 3 18 9 53 1 6 4 24 
31-50 25 37 6 24 7 28 2 8 10 40 
Over 50 

Science 
Courses in 

19 
55 

28 
ifflT 

1 5 6 32 6 32 6 32 

1986-87: 
0 2 6 — — — . — 1 50 1 50 
1-10 10 32 3 30 5 50 — — 2 20 
11-30 10 32 3 30 3 30 — — 4 40 
31-50 2 6 — — 2 100 — — — 

Over 50 7 
5T 

23 
IOC 

1 14 2 29 3 43 1 14 

1991-92: 
0 4 10 — — -- • ■ — 2 50 2 50 
1-10 7 16 2 29 4 57 — — 1 14 
11-30 18 42 6 33 6 33 — — 6 33 
31-50 6 14 1 17 4 67 1 17 — — 

Over 50 8 
75 

19 
lour 

2 25 2 25 3 38 1 13 

1 Percentage of total N for the selected group of teachers teaching during the specified time 
period. 

2 When added across each line, the total of percentages, excluding the total percentage in 
the second column, equals 100%. 

The data in Table 4 show a comparison between the years of 

experience for the teachers of each discipline and the average percentage 

of the curriculum in which they included agriscience principles. Data 

indicate that the 6 agriculture instructors with 16 - 20 years of 

experience felt that 61 percent of their curriculum included agriscience 

principles. For the agriculture teachers with 6-10 years of experience, 

only 38 percent of the curriculum included agriscience principles. The 
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remaining agriculture educators indicated that agriscience principles 

could be found in 43 to 49 percent of their curricula. 

Table 4. Percentage of the 1991-92 curriculum including agriscience 
principles by years of experience for agriculture and science 
teachers. 

Teacher 
Years in 
teaching N Percentage 

Agriculture 
0-5 24 44 
6-10 18 38 
11-15 12 49 
16-20 6 61 
21 + 10 43 

Science 

0-5 12 30 
6-10 10 22 
11-15 6 32 
16-20 8 38 
21 + 9 33 

Similarly, the science instructors indicated that the greatest 

inclusion of agriscience principles (38%) was accomplished by those 

instructors with 16-20 years of experience. The science teachers with six 

to ten years of experience included agriscience in just 22 percent of the 

curriculum. The remaining instructors of science were found to include 

agriscience principles in 30-33% of their individual curricula. 

The author notes that for both science and agriculture educators, 

the lowest degree of agriscience principle inclusion occurs with teachers 

having 6 to 10 years of experience. Similarly, the greatest inclusion of 

agriscience tends to occur in those with 16 to 20 years of experience. 

Table 5 contains data from teachers who included no agriscience 

principles in their 1986-87 curriculum and teachers not teaching during 

this same time period. Data were compared based on current level of 
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inclusion of agriscience principles in their curriculum. 

Table 5. The percentage of current curricula including agriscience 
principles for those not teaching nor including agriscience 
principles in 1986-87. 

Percentage of the Curriculum 
Currently Including Agriscience Group Overall 
0% >0% Mean Mean 

Categories H N % % 

Included no 
Agriscience in 
1986-87: 

Science Teachers 2 0 -- -- 

Agriculture Teachers 0 0 -- -- 

Not Teaching in 
1986-87: 

Science Teachers 1 14 28 31 

Agriculture Teachers 1 23 38 46 

The data in Table 5 indicate there were two science teachers in 

1986-87 who included no agriscience principles in their curriculum. 

Neither had incorporated agriscience principles in their curriculum in 

1991-92. Of the respondents including no agriscience in their 1991-92 

curriculum, one science teacher and one agriculture teacher were not 

teaching in 1986-87. There were 14 science teachers not teaching in 1986- 

87 who included agriscience principles in their 1991-92 curriculum. They 

included agriscience principles in 28% of their curricula as compared with 

the 31% mean for all science teachers in 1991-92. The difference was 

slightly greater in the agriculture educators group. For agriculture 

instructors who started after 1986-87, 38% of their current curriculum 

included agriscience principles, while the average inclusion rate for 
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agriscience principles for all agriculture teachers was 46% of their 

curriculum. In both science and agriculture, the teachers with less than 

five years of experience included agriscience principles in a smaller 

percentage of their total curricula than did their colleagues with more 

than 5 years of experience. 

Factors Affecting Current Agriscience Instruction 

The data in Tables 6-10 indicate the degree that selected factors 

affected the agriscience instruction which occurred in 1991-92. Each 

table represents a group of data as gathered with the survey instrument. 

For this section, the following scale has been adopted: .01 - 1.49 = a 

weak effect, 1.5 - 2.49 = a moderate effect, 2.5 - 3.49 = a strong effect, 

and 3.5 - 5.0 = a very strong effect on the degree to which agriscience 

was incorporated in the curriculum. 

Data found in Table 6 are a measurement of the degree of effect that 

desires held by selected groups or individuals had on the inclusion of 

agriscience principles in the curriculum. For both groups of teachers, 

the factor which had the greatest impact was the desire of the individual 

completing the survey. For science teachers, the individual desire of the 

life-sciences instructor had a strong effect (mean = 3.40), as did the 

agriculture educators (mean = 3.26). The agriculture educators also 

received strong influence from the agriculture education advisory 

committee (mean * 3.15). For administrators, the most influential desire 

was that of the agricultural educator in the local school. This was a 

very strong influence (mean = 4.10) for the 50 respondents. The desires 

of the school administrator (mean = 3.38) and of the agriculture education 

advisory committee (mean = 3.42) were of strong influence. Of moderate 

influence to the administrators were the desires of the school board (mean 
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= 2.88) and the science instructor (mean = 2.72). 

Table 6. Impact of selected educational entities on the inclusion of 
agriscience principles into the 1991-92 curriculum. 

Agriculture Educators Science Educators Adninistrators 
Entity N Mean N Mean N Mean 

School board 65 1.72 37 1.43 48 2.88 

School administrator 67 2.52 37 1.54 48 3.38 

Business conmunity 65 2.48 37 1.03 46 2.33 

Science education 
advisory comnittee — — 33 1.91 34 2.03 

Agriculture education 
advisory comnittee 69 3.15 — — 43 3.42 

Life sciences 
instructor 69 1.61 38 3.40 47 2.72 

Agriculture education 
instructor 69 3.26 40 2.68 50 4.10 

Data in Table 7 delineate the effect of selected resources upon the 

inclusion of agriscience principles in the curriculum. The cost and 

availability of agriscience teaching materials and time to develop the new 

curriculum were cited as the most influential of the resource factors. 

For time to develop the curriculum, mean scores ranged from 3.10 for the 

science teachers to 3.61 for the agriculture instructors. Regarding the 

cost of agriscience teaching materials, scores ranged from a mean of 2.87 

(strong effect) for the science instructors to a mean of 3.42 (strong 

effect) for the agriculture teachers. The availability of teaching 

materials has a strong effect as all scores were between 3.12 (sciehte^ 

instructors) and 3.49 (agriculture teachers). All identified resources 

had a moderate or strong effect on agriscience inclusion as all means were 

2.00 or greater. The least influencing factor (mean = 2.00) was the 

perception of administrators regarding the influence of extra-curricular 

assignments on the incorporation of agriscience principles in the 

curriculum. Of moderate influence were the opportunity for grant funding 
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perceived by the science teachers (mean = 2.47), the life sciences 

laboratory facilities as viewed by the administrators (2.35), and the 

agriculture education laboratory facilities as seen by the science 

instructors (mean ■ 2.38). All other resources were perceived as being of 

strong or very strong influence in the incorporation of agriscience into 

the curriculum. 

Table 7. Effect of resources on the inclusion of agriscience principles 
into the 1991-92 curriculum. 

Agriculture Educators Science Educators Administrators 
Resource: N Mean N Mean N Mean 

School Budget 69 3.26 38 2.84 48 3.31 

Agriculture Education 
Laboratory Facilities 66 3.23 29 2.38 4! 2.68 

Life Sciences 
Laboratory Facilities 66 2.52 38 2.90 43 2.35 

Availability of 
agriscience teaching 
materials 69 3.49 41 3.12 49 3.14 

Cost of agriscience 
teaching materials 69 3.42 38 2.87 49 3.10 

Time to develop the 
new curriculum 69 3.61 42 3.10 48 3.40 

Opportunity for grant 
funding 67 3.18 38 2.47 46 2.96 

Extra curricular 
assignments 65 2.74 38 2.50 44 2.00 
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Table 8. Impact of need factors on the inclusion of agriscience 
principles into the 1991-92 curriculum. 

Agriculture Educators Science Educators Administrators 
Factors: N Mean N Mean N Mean 

Agriculture education 
program enrollment 70 3.46 37 2.41 50 3.40 

Life sciences program 
enrollment 66 2.36 37 3.08 49 2.49 

Total school enrollment 65 2.77 36 2.14 49 3.57 

Student interest 70 3.66 38 3.40 49 3.57 

Job market prospects 70 3.73 39 3.13 48 3.31 

Student academic ability 68 3.21 38 2.92 50 3.10 

Data in Table 8 indicate the effect of selected factors on the 

incorporation of agriscience principles in the curriculum. Job market 

prospects and student interest were regarded as the most influential 

factors. Student interest ranged from a mean of 3.40 for the science 

educators to a mean of 3.66 for the agriculture educators. Job market 

prospects were most influential on the agriculture teachers (mean = 3.73) 

and least influential on the science instructors (mean = 3.13). For need 

factors, all means were between 2.14 (Science teachers rating of total 

school enrollment as an influence) and 3.73 (Agriculture educators rating 

of the job market prospects as an influence). 

The author noted that while agriculture education program enrollment 

was considered a strong influence for agriculture teachers (mean =3.46) 

and administrators (mean = 3.40) it was a moderate influence for science 

instructors (mean = 2.41). Life science program enrollment was considered 

a strong influence by science teachers (mean = 3.08) but only a moderate 

influence for agriculture educators (mean = 2.36) and administrators (mean 

= 2.49). 

Job market prospects were important to both science (mean = 3.13) 

and agriculture (mean = 3.73) educators. The strongest need-based 
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influence for administrators was total school enrollment (mean = 3.57) and 

student interest (mean = 3.57). 

Table 9. Effect of social and educational factors on the inclusion of 
agriscience principles into the 1991-92 curriculum. 

Agriculture Educators Science Educators Administrators 
Factors: N Mean N Mean N Mean 

Personal understanding of 
agriscience principles 

69 3.36 39 2.31 50 3.40 

Opportunity for in-service 
agriscience instruction 69 3.30 38 2.53 50 2.98 

Level of cooperation among 
school faculty 69 3.13 38 2.90 50 3.20 

Level of cooperation between 
agriculture and science 
instructors 67 3.06 38 3.37 49 3.31 

Competition for agriscience 
student or teacher of the year 
awards 61 1.15 37 0.65 49 0.84 

Opportunity for FFA competition 67 2.02 36 1.70 50 2.58 

Opportunity for science fair 
competition 66 1.70 38 1.97 48 1.92 

The data in Table 9 indicate that opportunities for awards and 

competition are of little influence when encouraging the implementation of 

agriscience instruction. Competition for agriscience teacher or student 

of the year awards was rated as having a weak effect by the agriculture 

educators (mean = 1.15), administrators (mean = 0.84), and science 

educators (mean = 0.65). The opportunity for FFA or science fair 

competition was seen as being of moderate influence with the exception of 

the administrators' perception of FFA competition (mean = 2.58). The 

opportunity for in-service instruction in agriscience, the level of 

cooperation among school faculty, and between agriculture and science 

instructors were all perceived to be of strong influence (mean = 2.50 - 

3.49). Personal understanding of scientific principles was of strong 

influence to agriculture instructors (mean = 3.36) and administrators 

(mean * 3.40), and of moderate effect (mean = 2.31) for science teachers. 
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Table 10. Effect of recommendations from various sources regarding the 
inclusion of agriscience principles into the 1991-92 
curriculum. 

Agriculture Educators Science Educators Arininistrators 
Recomnendations N Mean N Mean N Mean 

University Department of 
Agriculture Education 70 3.09 37 1.30 50 2.48 

University Life 
Sciences Department 63 1.56 38 2.05 48 1.94 

State Supervisor of 
Agriculture Education 70 3.06 38 1.32 50 2.62 

State Supervisor of 
Science Education 61 1.34 38 2.32 50 2.52 

Superintendent of Public 
Instruction 65 1.59 38 2.45 50 2.10 

National FFA Organization 70 2.74 38 1.37 50 2.48 

Local cooperative extension 
agent 67 1.54 36 1.28 49 2.00 

Peers 68 2.87 38 2.08 48 2.52 

Professional organizations 67 3.18 39 2.15 48 2.46 

Local parental organizations 64 1.78 37 1.24 46 2.52 

The perceived effect of recommendations from selected individuals, 

groups, and agencies are displayed in Table 10. The strongest influence 

was the recommendation of professional organizations to the agricultural 

educators (mean = 3.18). Close behind were the University Department of 

Agriculture Education (mean = 3.09) and the State Supervisor of 

Agriculture Education (mean = 3.06) as perceived by the agriculture 

educators. With the exception of the mean of 2.62 (State Supervisor of 

Agriculture Education), the administrators perceived the recommendations 

of all the selected groups as moderate in their influence (mean = 1.50 - 

2.52). The science teachers were most influenced by the recommendations 

of the Superintendent of Public Instruction (mean = 2.45) and least 

influenced by the local parental organizations (mean = 1.24). The 

agriculture teachers were least influenced by the State Supervisor of 

Science Education (mean = 1.34). 
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Factors Affecting Future Agriscience Instruction 

The data in Tables 11, 12 and 13 concern the perceived influence of 

selected factors on the future incorporation of agriscience principles in 

the curricula. The data were grouped into three categories of factors: 

resources, social and educational factors, and recommendations. These 

three categories represented those factors affecting current agriscience 

instruction which could be increased. 

Table 11. Effect of selected resources regarding the inclusion of 
agriscience principles into future curricula. 

Agriculture Educators Science Educators Administrators 
Resources: N Mean N Mean N Mean 

Compilation & Distribution of 
agriscience teaching materials 69 3.83 43 3.67 52 3.15 

Monthly newsletter of agri- 
science ideas for the classroom 69 3.67 44 2.86 52 2.54 

Increased school budget allo¬ 
cations to develop agriscience 
inclusive curricula 68 3.99 44 3.34 52 3.44 

Instructional release time for 
the development of agriscience 
inclusive curricula 69 3.84 44 3.23 52 3.14 

Instructional release time for 
updating technical agriscience 
SKillS 69 3.99 44 2.98 52 3.19 

Remodeled facilities for agri¬ 
science inclusive instruction 69 3.78 43 2.98 52 3.14 

Increased assistance from 
Agriculture in Montana Schools 69 2.99 44 2.91 52 3.15 

Industry development of 
technical simulation 
opportunities 69 3.70 43 2.79 52 3.19 

Development of state guidelines 
of specific agriscience learner 
outcomes to be taught 69 3.52 44 2.64 52 3.31 

Based on the data in Table 11, all resource factors included in the 

study would have strong or very strong influence on the inclusion of 

agriscience principles into the curriculum. The factors rated highest by 

all three groups were the compilation and distribution of teaching 
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materials and increased budget allocations earmarked for agriscience 

curriculum development. The agriculture educators ranked increased budget 

allocations and release time for agriscience skills updating the highest 

(mean = 3.99). The agriculture teachers rated increased assistance from 

the Agriculture in Montana Schools program the lowest (mean = 2.99). 

Administrators rated increased budget allocations for developing 

agriscience inclusive curricula the highest (mean = 3.44) and publishing 

of a newsletter of ideas the lowest (mean = 2.54). The science teachers 

rated compilation and distribution of teaching materials the highest (mean 

* 3.67) and the development of state guidelines for specific agriscience 

learner outcomes to be taught the lowest (mean = 2.64). 

Table 12. Effect of selected social and educational factors regarding 
the inclusion of agri science principles into future curricula. 

Agriculture Educators Science Educators Administrators 
Factors: N Mean N Mean N Mean 

In-service technical training 
in agriscience 69 4.01 ^3 3.30 52 3.54 

In-service training on incor¬ 
porating agriscience into the 
curriculum 69 4.10 44 3.16 52 3.62 

Increasing the cash awards for 
the FFA Agriscience Teacher and 
Student of the year 68 2.19 44 2.27 52 2.71 

Increasing the nunber of non¬ 
cash awards for agriscience 
teachers and students 68 2.25 44 2.09 52 2.50 

Increased cooperation between 
agricultural and science 
instructors 69 3.12 44 3.07 52 3.27 

Increased opportunities for 
joint training for agriculture 
and science instructors 69 3.57 44 3.41 52 3.44 

Acceptance of the agriscience 
inclusive courses for credit 
towards the core-curricular life 
science requirement 68 4.15 43 3.05 52 3.48 

In-service training in agriscience and the incorporation of 

agriscience into the curriculum, increased the opportunities for joint 

training for agriculture and science instructors, and the acceptance of 
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agriscience inclusive courses for credit towards the core-curricular life 

science requirement were rated as strong or very strong in their influence 

by all three survey groups. The science instructors favored the increased 

opportunity for joint training with the agriculture instructors (mean = 

3.41). The administrators rated in-service technical training in 

agriscience (mean * 3.54), and training on incorporating agriscience 

principles into the curriculum (mean = 3.62) highest. The agriscience 

instructors rated in-service training in agriscience (mean * 4.01), 

training on incorporation of agriscience principles into the curriculum 

(mean = 4.10), and acceptance of agriscience inclusive courses for life 

science credits (mean = 4.15) as very strong in their influence on future 

inclusion of agriscience into the curriculum. Cash and non-cash awards 

for the agriscience teacher and student ranked lowest with all groups. 

The lowest mean for the agriculture teachers was regarding the cash awards 

(mean = 2.19) while the science educators (mean = 2.09) and the 

administrators (mean = 2.50) found the idea of non-cash awards of lowest 

influence. Increasing the cooperation between science and agriculture 

educators was of strong influence to all groups. 

Data in Table 13 portrayed the effect of recommendations from 

agencies and organizations regarding their ability to influence the 

inclusion of agriscience principles in future curricula. Recommendations 

by the National FFA Organization had a moderate effect on the science 

instructors (mean = 1.98) and a strong effect on the agriculture educators 

(mean = 3.09) and the administrators (mean = 2.56). The strongest 

influence was that of the University Agriculture Education Department as 

perceived by the agriculture instructors (mean = 3.71). The strongest 

influence for administrators (mean = 3.00) and the science educators (mean 

= 2.81) was the requirement of curricular agriscience inclusion for the 
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receipt of outside funds. This factor ranked second with the agriculture 

educators with a mean of 3.61. Universally, the least influence was 

exerted by the University Life/Biological Science Department, scoring a 

mean of 2.59 with the science educators and a mean of 2.90 with the 

agriculture educators. 

Table 13. Effect of recommendations by various sources regarding the 
inclusion of agriscience principles into future curriculum. 

Agriculture Educators Science Educators Adninistrators 
Reconmendations N Mean N Mean N Mean 

National FFA Organization 68 3.09 41 1.98 52 2.56 

University Ag Ed Department 69 3.71 41 2.24 52 2.73 

University life/Biological 
Sciences Department 69 2.90 41 2.59 52 2.62 

Professional Organizations 69 3.36 41 2.44 52 2.50 

Requirement of curricular 
agriscience to receive outside 
funding 69 3.64 42 2.81 52 3.00 

Consideration of Agriscience Inclusive Courses for Science Credit 

The consideration of agriscience inclusive courses for credit 

towards high school graduation of college entrance requirements has been 

debated for some time. To date, this idea has not been widely accepted in 

Montana. Responses were grouped according to the following scale: 1.00 - 

1.49 indicates strong disagreement, 1.50 - 2.49 indicates disagreement, 

2.50 - 3.49 indicates agreement, and 3.50 - 4.0 indicates very strong 

agreement with the statement. All three sub-populations were in agreement 

with granting partial credit toward high school graduation requirements in 

science for students completing a locally specified, agriscience program. 

The degree of agreement ranged from a mean of 2.66 for the science 

educators to a mean of 3.41 for the agriculture educators. Agriculture 

educators (mean * 3.41) and administrators (mean = 2.73) agreed that 

partial credit be granted towards college entrance requirements for the 
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student completing the locally prescribed program. Science teachers (mean 

= 2.31) were in disagreement with that statement. Agriculture educators 

agreed that full credit should be awarded toward high school graduation 

requirements (mean ■ 3.23) and toward college entrance requirements. 

Science teachers and administrators disagreed with granting full credit 

towards either set of requirements for the students completing the locally 

prescribed agriscience inclusive curriculum. 

Table 14. Consideration of classes incorporating locally specified 
agriscience principles for credit towards life science credit 
requirements. 

Agriculture Educators Science Educators Adninistrators 
N Mean N Mean N Mean 

Options 

receive partial credit toward 
meeting science requirements 
for high school graduation 70 3.41 44 2.66 51 2.86 

receive partial credit toward 
meetinq science requirements 
for college entrance 70 3.41 44 2.31 51 2.73 

receive full credit toward 
meeting science requirements 
for high school graduation 69 3.23 44 2.25 50 2.48 

receive full credit toward 
meetinq science requirements 
for college entrance 69 3.16 44 2.07 50 2.42 " 

receive science credit only 
when the agriscience course 
is taught By a Montana 
certified science teacher 70 2.17 44 3.16 51 2.65 

receive science credit if 
the course is approved by the 
local science instructor, the 
administration, and the school 
board 69 2.77 44 2.89 52 2.83 

While both the science teachers (mean = 3.16) and administrators 

(mean = 2.65) agreed with the statement that science credit be received 

only when the course was taught by a certified science teacher, the 

agriculture teachers were in disagreement (mean = 2.17). Means for all 

three sub-populations were between 2.77 (agriculture teachers) and 2.89 

(science teachers) in response to offering science credit for completing 
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a course approved by the science teacher, the administration and the 

school board. 

Table 15. Options for the possibility of incorporating state specified 
agriscience principles for credit towards life science credit 
requirements. 

Agriculture Educators Science Educators Administrators 
N Mean N Mean N Mean 

Options 

receive partial credit toward 
meeting science requirements 
for high school graduation 69 2.77 44 2.66 52 2.75 

receive partial credit toward 
meeting science requirements 
for college entrance 69 3.29 44 2.41 52 2.64 

receive full credit toward 
meeting science requirements 
for high school graduation 69 3.42 44 2.30 51 2.57 

receive full credit toward 
meeting science requirements 
for college entrance 69 3.35 44 2.21 51 2.55 

Table 15 presents data regarding science credit for the completion 

of state specified agriscience inclusive curricula. The agriculture 

educators and administrators agreed with all four statements. The science 

educators agreed with awarding partial credit towards high school science 

requirements for graduation (mean = 2.77). The science educators 

disagreed with awarding full credit toward high school graduation science 

requirements (mean = 2.30), full credit towards college entrance 

requirements in science (mean = 2.21), and partial credit toward college 

entrance requirements in science (mean = 2.21). Agriculture educator 

responses ranged from 2.77 (partial credit toward high school science 

requirements for graduation) to 3.42 (full credit for high school 

graduation requirements in science). Administrative responses regarding 

science credit for state specified agriscience inclusive curricula varied 

from 2.55 (full credit toward college entrance requirements in science) to 

2.75 (partial science credit towards high school graduation requirements). 
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Respondent comments were received regarding many of the questions 

and the study as a whole. These comments were random and inconclusive in 

nature. They are found in Appendix E. 
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CHAPTER 4 

CONCLUSIONS, IMPLICATIONS, RECOMMENDATIONS, 

AND SUMMARY 

The purpose of this study was to determine current perceptions and 

attitudes of selected Montana agriculture educators, life science 

educators, and secondary school principals toward the implementation of 

cross-curricular agriscience instruction and to identify what factors were 

augmenting or impeding this transformation in the 71 Montana high schools 

offering agricultural education during the 1991-92 school year. 

The objectives of this study were to determine the perceptions of 

selected Montana agriculture educators, science educators, and secondary 

school principals toward: 

(1) implementing agriscience principles into cross-curricular programs; 

(2) selected factors fostering the inclusion of agriscience principles 

into science and agriculture education programs in Montana; and 

(3) factors which might have been limiting the development of 

agriscience programs in Montana. 

Conclusions 

Based on the analysis of data, the following conclusions have been 

drawn: 

(1) All funding affects the degree to which agriscience has been and 

will be included in current and future curricula. 

(2) Several factors have had a strong effect on the incorporation of 
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agriscience into 1991-92 educational curricula by agriculture 

educators and science educators, including: 

(a) Desires of the agriculture and science instructors and 

agricultural advisory committee; 

(b) Availability and cost of materials to teach agriscience; 

(c) Release time to develop new curricula; and 

(d) Level of cooperation between science and agriculture 

educators. 

(3) Several factors were identified as having a strong effect on 

incorporation of agriscience into future curricula. These factors 

include: 

(a) Compilation and distribution of teaching materials on 

agriscience; 

(b) Increased budget allocations for agriscience curriculum 

distribution; and 

(c) University Agricultural Education Department recommendations 

and development of in-service training in technical 

agriscience and on incorporation of agriscience into existing 

curricula. 

(4) If agriscience is to become a major emphasis of the agriculture and 

science education programs of the state, greater emphasis must be 

exerted to train young teachers in this area. An example would be 

in-service training in agriscience limited to teachers with no more 

than ten years of teaching experience. 

(5) Agriculture and science educators and administrators agree with the 

consideration of locally specified agriscience inclusive classes for 

partial credit toward science requirements for high school 

graduation. While all groups agreed with the concept of offering 
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credit if the course is approved by the school board, science 

teacher, and the administration, responses were inconsistent between 

the three groups regarding offering credit towards college entrance. 

Also, there were no universally agreed upon statements regarding 

credit for state approved agriscience programs. 

Implications 

The following implications are offered as a result of this study. 

(1) If agriscience is to be incorporated, to a larger extent, into the 

agriculture and science programs of Montana, a greater level of 

cooperation must be developed between the science instructors and 

the agriculture instructors. 

(2) Teachers may be offering the excuses of a lack of time and money to 

justify their limited efforts in developing agriscience education in 

Montana. 

Recommendations 

This study revealed needs for program improvement and for further 

study. Follow-up of these recommendations will increase the knowledge¬ 

base, improve student instructional quality, and enhance the employability 

of the high school graduate entering the agricultural industry. 

Recommendations for program improvement 

As a result of this study, the following recommendations are offered 

for Montana regarding curricular agriscience incorporation: 

(1) Additional emphasis should be made in the agriculture and science 

teacher training programs to facilitate the incorporation of 

agriscience into Montana high schools including agriculture 

education programs. A joint class designed to teach prospective 
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teachers to incorporate agriscience into the existing curriculum 

could result in a better prepared teacher and an improved 

curriculum. 

(2) Opportunities for joint agriculture and science teacher professional 

in-service training should be provided to facilitate cross¬ 

curricular incorporation of agri science. Opportunities to have the 

two groups of college students involved in club activities, 

meetings, and the agriculture update conference could initiate 

greater cooperation between these groups. 

(3) Additional efforts should be made to obtain acceptance of locally 

specified agriscience inclusive curricula for credit towards high 

school graduation requirements in science. This idea has been 

endorsed by the Montana Leadership Council for Agriculture 

Education. 

(4) Additional curricular materials should be developed to ease the 

incorporation of agriscience into existing secondary curricula. 

(5) State guidelines for agriscience programs should be developed, 

though they probably should be recommended rather than mandated for 

high schools. Greater emphasis on agriscience inclusion when 

distributing state and federal funding will greatly impact the 

degree of incorporation of agriscience into the curriculum. 

Recommendations for further study 

(1) This research has identified a group of teachers who are 

incorporating agriscience into 31-50% of their curriculum. This 

group should be studied to determine what principles are being 

included and if there is consistency in those programs. In 

addition, these principles should be compared to the state specified 

science and agriculture learner outcomes. 
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(2) Research should be conducted to determine the course content needed 

for teaching agriscience in-service workshops. 

(3) Research should be conducted to determine if in-service training for 

administrators would help facilitate agriscience incorporation. 

(4) Research should be conducted to compare the university science 

course performance of students who have completed secondary 

agriculture education programs and students with no high school 

agriculture education. 

Summary 

The data from this study reveal several factors which are impacting 

the incorporation of agriscience education in Montana high schools. Some 

factors can be modified to enhance agriscience inclusion in Montana 

schools. 

The information gained through this study will be useful for the 

state supervisor of agriculture education in Montana and the Department of 

Agricultural and Technology Education in developing the plan to take 

agriculture education into the next decade. This study has identified 

areas of influence which should be studied and utilized when developing 

new curricula and in planning in-service training opportunities for 

agriculture and science educators and their administrators. 
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October 22, 1991 

Personalized Address 

Dear (Personalized Greeting): 

The recent study entitled Understanding Agriculture: New Directions for 
Education suggests that "the subject matter of instruction about 
agriculture and instruction in agriculture must be broadened." The study 
also recommended the transformation of the traditional vocational 
agriculture program into an agriscience program. Agriscience is defined 
as agricultural education incorporating biological principles with 
agricultural applications in such a way as to meet the requirements for 
science credit to be granted. With these recommendations in mind, I am 
asking you to participate in a statewide study. 

The purpose for the study is to determine which factors are precipitating 
or impeding the implementation of cross-curricular agriscience education 
programs in Montana High Schools. Such programs would incorporate 
principles of biology and agriculture in a single curriculum. Further, 
changes which will assist in effecting this transformation will be 
identified so that recommendations will be possible. 

The survey will require approximately 15 minutes to complete. Inside the 
cover of the instrument is a collection of definitions and descriptions 
which may assist you in completing this survey instrument. This project 
has the support and approval of Mr. Leonard Lombardi, Montana Specialist 
for Agriculture Education and Mr. Bob Briggs, State Specialist for 
Science. The instruments are numbered for follow-up purposes. All 
responses will be held in strictest confidence. 

When finished with the instrument, please staple or tape it shut and 
return it by October 31, 1991. The instrument is self addressed and 
requires no postage. 

Thank you in advance for your assistance with my research. 

Sincerely, 

Brian M. Cavey 
Graduate Student 

Van Shelhamer 
Associate Professor 
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Recently, The National Research Council appointed a Committee on 
Agricultural Education in Secondary Schools. The members of the committee 
were drawn from the National Academy of Sciences, The National Academy of 
Engineering, and the Institute of Medicine. The committee report, 
entitled Understanding Agriculture: New Directions For Education stressed 
the potential for increased incorporation of scientific principles into 
the traditional agriculture education program. This approach was called 
agriscience, a term which is frequently cited in current literature. In 
completing this survey, you may wish to refer to the definition and the 
examples below. 

Agriscience - Agricultural education integrating biological principles 
with agricultural applications in such a way as to meet the requirements 
for high school science credit to be granted. 

Agriscience principles would include, but are not limited to: 

•Applied geneticsiclassical applied genetics, plant and animal 
breeding, and molecular biology and recombinant DNA. 

•Bacteria: the nitrogen cycle, beneficial uses of bacteria in food 
production, food spoilage, formation of genetic resistance to drugs 
or pesticides, and advice for the safe handling of food. 

•Multicellular plants: plant structure and function and the biology 
of trees 

•Invertebrates and vertebrates: insects and other arthropods, 
parasites, earthworms, fishes, birds, and mammals; and the 
relationships of these animals to humans 

• Ecological relationships: ecosystems, populations, communities, and 
the genesis of environmental problems. 

Cross-curricular - A program of instruction integrating components of two 
or more disciplines within a single curriculum. 
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PART I - FACTORS AFFECTING CURRENT AGRISCIENCE INSTRUCTION 

Please rate the degree to which the following factors have affected 
your decision to include agriscience principles in your curriculum 
by circling the appropriate number. 

0 indicates no effect 3 indicates a moderate effect 
1 indicates a very weak effect 4 indicates a strong effect 
2 indicates a weak effect 5 indicates a very strong effect 
NA indicates that the factor is not applicable 

Individual or Group Desires 

Desires of Local: 

1. School board 

2. School administrator 

3. Business community 

4. Agriculture education 
advisory committee 

5. Life/biological sciences 
instructor 

6. Agricultural education 
instructor 

Resources 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

7. The school district budget 

8. Local agricultural education lab 
facilities 

9. Local life/biological science 
lab facilities 

10. Availability of teaching 
material 

11. The cost of agriscience teaching 
material 

12. Time to develop the new 
curriculum 

13. Opportunity for grant funding 

14. Extra-curricular assignments 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 
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0 indicates no effect 
1 indicates a very weak effect 
2 indicates a weak effect 
3 indicates a moderate effect 
4 indicates a strong effect 
5 indicates a very strong effect 

Need Factors 

15. Agriculture education program 0 1 
enrollment 

16. Life/biological sciences 0 1 
enrollment 

17. Total school enrollment 0 1 

18. Student interests 0 1 

19. Job market prospects 0 1 

20. Student academic ability 01 

Social and Educational Factors 

21. My understanding of scientific 0 1 
principles 

22. Opportunity for in-service agri- 0 1 
science education 

23. The level of cooperation 0 1 
among school faculty 

24. The level of cooperation 0 1 
between the agriculture 
education instructor and the 
life/biological sciences instructor 

25. Competition for Agriscience 0 1 
Student or Teacher of the Year 
Awards 

26. Opportunity for competition in 01 
FFA contests 

27. Opportunity for competition in 01 
science fairs 

2 3 4 5 NA 

2 3 4 5 NA 

2 3 4 5 NA 

2 3 4 5 NA 

2 3 4 5 NA 

2 3 4 5 NA 

2 3 4 5 NA 

2 3 4 5 NA 

2 3 4 5 NA 

2 3 4 5 NA 

2 3 4 5 NA 

2 3 4 5 NA 

2 3 4 5 NA 



61 

Reconroendations 

The effect of recommendations from: 

28. University Department of Agri¬ 
culture Education 

29. University Life/Biological 
Sciences Department 

30. State Supervisor of Agriculture 
Education 

31. State Supervisor of Science 
Education 

32. Superintendent of Public 
Instruction 

33. National FFA Organization 

34. Local Cooperative Extension 
Agent 

35. Peers 

36. Professional Organizations 

37. Local Parental Education 
Organizations 

38. Other   
(Please Specify) 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

40 0 1 2 3 4 5 NA 
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PART II - FACTORS AFFECTING FUTURE A6RISCIENCE INSTRUCTION 

Please rate the degree that each of the following would encourage 
the increased incorporation of agriscience principles into your 
curriculum. 

0 indicates no effect 
1 indicates a very weak effect 
2 indicates a weak effect 
3 indicates a moderate effect 
4 indicates a strong effect 
5 indicates a very strong effect 

Resources 

41. Compilation and distribution of 012345 
teaching material on agriscience 

42. Publishing of a monthly idea newsletter 012345 
on agriscience ideas for the classroom 

43. Increased budget allocations from the 012345 
school for the development of agri- 
science inclusive curricula 

44. Instructional release time to 012345 
develop new agriscience inclusive 
curricula 

45. Instructional release time for the up- 012345 
dating of technical skill in agriscience 

46. Remodeled facilities to facilitate the 012345 
development and delivery of agriscience 
inclusive curricula 

47. Increased assistance from Agriculture 012345 
in Montana Schools 

48. Industry development of technical 012345 
simulation opportunities 

49. Development of state guidelines of 012345 
specific agriscience learner outcomes 
to be taught 
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Social and Educational Factors 

50. In-service technical training in 012345 
agriscience 

51. In-service training on incorporating 012345 
agriscience into the curriculum 

52. Increasing the cash awards available 012345 
for the agriscience teacher and student 

53. Increasing the number of non-cash 012345 
awards available for the agriscience 
teacher and student 

54. Increased cooperation between the 012345 
agricultural education instructor 
and the life sciences/biology instructor 

55. Increased opportunity for joint training 012345 
for the agriculture educator and the 
life/biological sciences instructor 

56. Acceptance of the agriscience inclusive 
courses for credit towards the core- 
curricular life sciences requirement 

Recommendations 

The effect of increased emphasis by: 

57. National FFA Organization 

58. University Ag Ed Department 

59. University Life/Biological Sciences 
Department 

60. Professional organizations 

0 1 2 3 4 5 

0 1 2 3 4 5 

0 1 2 3 4 5 

0 1 2 3 4 5 

0 1 2 3 4 5 

61. Requirement of the inclusion of agri- 012345 
science into the curriculum in order 
to receive outside funding 
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62. Other  0 1 2 3 4 5 

63. 012345 

64.   0 1 2 3 4 5 

PART III - AGRISCIENCE FOR SCIENCE CREDIT 

Please circle the indicator of the conviction you hold regarding 
each statement below: 

SA indicates you strongly agree with the statement 
A indicates that you agree with the statement 
D indicates that you disagree with the statement 
SO indicates that you strongly disagree with the statement 

Students completing a 1 ocal 1 v specified agriscience program should: 

65. receive partial credit toward SA 
meeting science requirements for 
high school graduation. 

66. receive partial credit toward SA 
meeting science requirements for 
college entrance. 

67. receive full credit toward SA 
meeting science requirements for 
high school graduation 

A D SD 

A D SD 

A D SD 

68. receive full credit towards SA A D SD 
meeting science requirements 
for college entrance 

69. receive science credit only when SA A D SD 
the agriscience course is taught by an 
instructor certified to teach science in 
Montana. 

70. receive science credit if the SA A D SD 
course is approved by the local science 
instructor, the administration, and the 
school board . 
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Students meeting state specified learner outcomes should: 

71. receive partial credit toward 
meeting science requirements 
for high school graduation 

SA A D SD 

72. receive partial credit toward 
meeting science requirements 
for college entrance 

SA A D SD 

73. receive full credit towards 
meeting science requirements 
for high school graduation 

SA A p SD 

74. receive full credit toward 
meeting science requirements 
for college entrance 

SA A D SD 

PART IV - DEGREE OF AGRISCIENCE ADOPTION 

75. What course titles do you teach? Place an X in the small blank 
behind the course title if the course includes agriscience 
principles. 

Example: Ag Education X Building Construction II   

76. If you were teaching during the 1986-87 school year, what percentage 
of your curriculum included agriscience principles in that school 
year? (circle one) 

0 10 20 30 40 50 60 70 80 90 100 

If not teaching in 1986-87, mark here   

77. What percentage of your curriculum currently includes agriscience 
principles? (circle one) 

10 20 30 40 50 60 

(over) 

0 70 80 90 100 
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PART V - BACKGROUND INFORMATION 

Position title   

Years in teaching   

Years in current position   

Last college degree Bachelors  Masters  Doctorate 

Degree granting institution of last degree  

Date of last degree   

Date of most recent continuing education course taken which dealt 

with agriscience principles  

Title of last continuing education course 

taken  

High school size 1-49 50 -149 150-299 >299 
(Grades 9-12) 

Number of students contacted daily 

1-24 25-49 50-99 >99 
(Count students each time they are in your class) 

Which of the following best characterizes the majority of the 
students you teach in reference to their academic ability? 

 Above Average Average  Below Average 

Mark each of the following areas for which your school has a 
curriculum advisory committee in place. 

 Agriculture  Business Education  Home Economics 

 Science  Industrial Arts  Technology Education 

 Other (specify)^  
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If you have any further comments you wish to make concerning the factors 
affectinj the implementation of agriscience into agriculture education and 
1 ife/biological science education, please make these comments in the space 
below. 

Thank you for your assistance in this 
study, please close the study, staple 

study. When you have completed the 
or tape it shut and mail it. 
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APPENDIX B: 

SCIENCE EDUCATOR INSTRUCTION LETTER 

AND INSTRUMENT 
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October 22, 1991 

Personalized Address 

Dear (Personalized Greeting): ' 

The recent study entitled Understanding Agriculture: New Directions for 
Education suggests that "the subject matter of instruction about 
agriculture and instruction in agriculture must be broadened." The study 
also recommended the transformation of the traditional vocational 
agriculture program into an agriscience program. Agriscience is defined 
as agricultural education incorporating biological principles with 
agricultural applications in such a way as to meet the requirements for 
science credit to be granted. With these recommendations in mind, I am 
asking you to participate in a statewide study. 

The purpose for the study is to determine which factors are precipitating 
or impeding the implementation of cross-curricular agriscience education 
programs in Montana High Schools. Such programs would incorporate 
principles of biology and agriculture in a single curriculum. Further, 
changes which will assist in effecting this transformation will be 
identified so that recommendations will be possible. 

The survey will require approximately 15 minutes to complete. Inside the 
cover of the instrument is a collection of definitions and descriptions 
which may assist you in completing this survey instrument. This project 
has the support and approval of Mr. Leonard Lombardi, Montana Specialist 
for Agriculture Education and Mr. Bob Briggs, State Specialist for 
Science. The instruments are numbered for follow-up purposes. All 
responses will be held in strictest confidence. 

When finished with the instrument, please staple or tape it shut and 
return it by October 31, 1991. The instrument is self addressed and 
requires no postage. 

Thank you in advance for your assistance with my research. 

Sincerely, 

Brian M. Cavey 
Graduate Student 

Van Shelhamer 
Associate Professor 
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Recently, The National Research Council appointed a Committee on 
Agricultural Education in Secondary Schools. The members of the committee 
were drawn from the National Academy of Sciences, The National Academy of 
Engineering, and the Institute of Medicine. The committee report, 
entitled Understanding Agriculture: New Directions For Education stressed 
the potential for increased incorporation of scientific principles into 
the traditional agriculture education program. This approach was called 
agriscience, a term which is frequently cited in current literature. In 
completing this survey, you may wish to refer to the definition and the 
examples below. 

A^riscience - Agricultural education integrating biological principles 
with agricultural applications in such a way as to meet the requirements 
for high school science credit to be granted. 

Agriscience principles would include, but are not limited to: 

•Applied genetics:classical applied genetics, plant and animal 
breeding, and molecular biology and recombinant DNA. 

•Bacteria: the nitrogen cycle, beneficial uses of bacteria in food 
production, food spoilage, formation of genetic resistance to drugs 
or pesticides, and advice for the safe handling of food. 

•Multicellular plants: plant structure and function and the biology 
of trees 

•Invertebrates and vertebrates: insects and other arthropods, 
parasites, earthworms, fishes, birds, and mammals; and the 
relationships of these animals to humans 

• Ecological relationships: ecosystems, populations, communities, and 
the genesis of environmental problems. 

Cross-curricular - A program of instruction integrating components of two 
or more disciplines within a single curriculum. 
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PART I - FACTORS AFFECTING CURRENT A6R1SC1ENCE INSTRUCTION 

Please rate the degree to which the following factors have affected 
your decision to include agriscience principles in your curriculum 
by circling the appropriate number. 

0 indicates no effect 3 indicates a moderate effect 
1 indicates a very weak effect 4 indicates a strong effect 
2 indicates a weak effect 5 indicates a very strong effect 
NA indicates that the factor is not applicable 

Individual or Group Desires 

Desires of Local: 

1. School board 

2. School administrator 

3. Business community 

4. Science education 
advisory committee 

5. Life/biological sciences 
instructor 

6. Agricultural education 
instructor 

Resources 

7. The school district budget 

8. Local agricultural education lab 
facilities 

9. Local life/biological science 
lab facilities 

10. Availability of teaching 
material 

11. The cost of agriscience teaching 
material 

12. Time to develop the new 
curriculum 

13. Opportunity for grant funding 

14. Extra-curricular assignments 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 
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0 indicates no effect 
1 indicates a very weak effect 
2 indicates a weak effect 
3 indicates a moderate effect 
4 indicates a strong effect 
5 indicates a very strong effect 

Need Factors 

15. Agriculture education program 012 
enrollment 

16. Life/biological sciences 012 
enrollment 

17. Total school enrollment 012 

18. Student interests 012 

19. Job market prospects 012 

20. Student academic ability 012 

Social and Educational Factors 

21. My understanding of scientific 012 
principles 

22. Opportunity for in-service agri- 012 
science education 

23. The level of cooperation 012 
among school faculty 

24. The level of cooperation 012 
between the agriculture 
education instructor and the 
life/biological sciences instructor 

25. Competition for Agriscience 012 
Student or Teacher of the Year 
Awards 

26. Opportunity for competition in 012 
FFA contests 

27. Opportunity for competition in 012 
science fairs 

3 4 5 NA 

3 4 5 NA 

3 4 5 NA 

3 4 5 NA 

3 4 5 NA 

3 4 5 NA 

3 4 5 NA 

3 4 5 NA 

3 4 5 NA 

3 4 5 NA 

3 4 5 NA 

3 4 5 NA 

3 4 5 NA 
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Recommendations 

The effect of recommendations from: 

28. University Department of Agri- 0 1 2 3 4 5 NA 
culture Education 

29. University Life/Biological 0 1 2 3 4 5 NA 
Sciences Department 

30. State Supervisor of Agriculture 0 1 2 3 4 5 NA 
Education 

31. State Supervisor of Science 
Education 

0 1 2 3 4 5 NA 

32. Superintendent of Public 
Instruction 

0 1 2 3 4 5 NA 

33. National FFA Organization 0 1 2 3 4 5 NA 

34. Local Cooperative Extension 
Agent 

35. Peers 

36. Professional Organizations 

37. Local Parental Education 
Organizations 

38. Other   
(Please Specify) 

39. 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

40 0 1 2 3 4 5 NA 
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PART II - FACTORS AFFECTIHS FUTURE A6RISCIENCE INSTRUCTION 

Please rate the degree that each of the following would encourage 
the increased incorporation of agriscience principles into your 
curriculum. 

0 indicates no effect 
1 indicates a very weak effect 
2 indicates a weak effect 
3 indicates a moderate effect 
4 indicates a strong effect 
5 indicates a very strong effect 

Resources 

41. Compilation and distribution of 012345 
teaching material on agriscience 

42. Publishing of a monthly idea newsletter 012345 
on agriscience ideas for the classroom 

43. Increased budget allocations from the 012345 
school for the development of agri- 
science inclusive curricula 

44. Instructional release time to 012345 
develop new agriscience inclusive 
curricula 

45. Instructional release time for the up- 012345 
dating of technical skill in agriscience 

46. Remodeled facilities to facilitate the 012345 
development and delivery of agriscience 
inclusive curricula 

47. Increased assistance from Agriculture 012345 
in Montana Schools 

48. Industry development of technical 012345 
simulation opportunities 

49. Development of state guidelines of 012345 
specific agriscience learner outcomes 
to be taught 
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Social and Educational Factors 

50. In-service technical training in 012345 
agriscience 

51. In-service training on incorporating 012345 
agriscience into the curriculum 

52. Increasing the cash awards available 012345 
for the agriscience teacher and student 

53. Increasing the number of non-cash 012345 
awards available for the agriscience 
teacher and student 

54. Increased cooperation between the 012345 
agricultural education instructor 
and the life sciences/biology instructor 

55. Increased opportunity for joint training 012345 
for the agriculture educator and the 
life/biological sciences instructor 

56. Acceptance of the agriscience inclusive 012345 
courses for credit towards the core- 
curricular life sciences requirement 

Recommendations 

The effect of increased emphasis by: 

57. National FFA Organization 0 1 2 3 4 5 

58. University Ag Ed Department 0 1 2 3 4 5 

59. University Life/Biological Sciences 0 1 2 3 4 5 
Department 

60. Professional organizations 0 1 2 3 4 5 

61. Requirement of the inclusion of agri- 0 1 2 3 4 5 
science into the curriculum in order 
to receive outside funding 
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62. Other  012345 

63.   0 1 2 3 4 5 

64. 012345 

PART III - A6RISCIENCE FOR SCIENCE CREDIT 

Please circle the indicator of the conviction you hold regarding 
each statement below: 

SA indicates you strongly agree with the statement 
A indicates that you agree with the statement 
D indicates that you disagree with the statement 
SO indicates that you strongly disagree with the statement 

Students completing a 1 ocal 1 v specified agriscience program should: 

65. receive partial credit toward SA 
meeting science requirements for 
high school graduation. 

66. receive partial credit toward SA 
meeting science requirements for 
college entrance. 

67. receive full credit toward SA 
meeting science requirements for 
high school graduation 

68. receive full credit towards SA 
meeting science requirements 
for college entrance 

69. receive science credit only when SA 
the agriscience course is taught by an 
instructor certified to teach science in 
Montana. 

70. receive science credit if the SA 
course is approved by the local science 
instructor, the administration, and the 
school board . 

A D SD 

A D SD 

A D SD 

A D SD 

A D SD 

A D SD 
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Students meeting state specified learner outcomes should: 

71. receive partial credit toward 
meeting science requirements 
for high school graduation 

72. receive partial credit toward 
meetina science requirements 
for college entrance 

73. receive full credit towards 
meeting science requirements 
for high school graduation 

74. receive full credit toward 
meetina science requirements 
for college entrance 

SA A D 

SA A D 

SA A D 

SA A D 

SD 

SD 

SD 

SD 

PART IV - DEGREE OF AGRISCIENCE ADOPTION 

75. What course titles do you teach? Place an X in the small blank 
behind the course title if the course includes agriscience 
principles. 

Example: Ag Education X Building Construction II   

76. If you were teaching during the 1986-87 school year, what percentage 
of your curriculum included agriscience principles in that school 
year? (circle one) 

0 10 20 30 40 50 60 70 80 90 100 

If not teaching in 1986-87, mark here   

77. What percentage of your curriculum currently includes agriscience 
principles? (circle one) 

0 10 20 30 40 50 60 70 80 90 100 

(over) 
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PART V - BACKGROUND INFORMATION 

Position title  

Years in teaching   

Years in current position  

Last college degree Bachelors  Masters  Doctorate 

Degree granting institution of last degree   

Date of last degree   

Date of most recent continuing education course taken which dealt 

with agriscience principles  

Title of last continuing education course 

taken   

High school size 1-49   50 -149   150-299  >299 
(Grades 9-12) 

Number of students contacted daily 

 1-24  25-49   50-99  >99 
(Count students each time they are in your class) 

Which of the following best characterizes the majority of the 
students you teach in reference to their academic ability? 

 Above Average Average  Below Average 

Mark each of the following areas for which your school has a 
curriculum advisory committee in place. 

 ^Agriculture  Business Education  Home Economics 

 Science  Industrial Arts  ^Technology Education 

 Other (specify)  
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If you have any further comments you wish to make concerning the factors 
affecting the implementation of agriscience into agriculture education and 
1 ife/biological science education, please make these comments in the space 
below. 

Thank you for your assistance in this study. When you have completed the 
study, please close the study, staple or tape it shut and mail it. 
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APPENDIX C: 

ADMINISTRATOR INSTRUCTION LETTER 

AND INSTRUMENT 
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October 22, 1991 
Personalized Address 

Dear (Personalized Greeting): 

The recent study entitled Understanding Agriculture: New Directions for 
Education suggests that "the subject matter of instruction about 
agriculture and instruction in agriculture must be broadened." The study 
also recommended the transformation of the traditional vocational 
agriculture program into an agriscience program. Agriscience is defined 
as agricultural education incorporating biological principles with 
agricultural applications in such a way as to meet the requirements for 
science credit to be granted. With these recommendations in mind, I am 
asking you to participate in a statewide study. 

The purpose for the study is to determine which factors are precipitating 
or impeding the implementation of cross-curricular agriscience education 
programs in Montana High Schools. Such programs would incorporate 
principles of biology and agriculture in a single curriculum. Further, 
changes which will assist in effecting this transformation will be 
identified so that recommendations will be possible. 

The survey will require approximately 15 minutes to complete. Inside the 
cover of the instrument is a collection of definitions and descriptions 
which may assist you in completing this survey instrument. This project 
has the support and approval of Mr. Leonard Lombardi, Montana Specialist 
for Agriculture Education and Mr. Bob Briggs, State Specialist for 
Science. The instruments are numbered for follow-up purposes. All 
responses will be held in strictest confidence. 
When finished with the instrument, please staple or tape it shut and 
return it by October 31, 1991. The instrument is self addressed and 
requires no postage. 

Your biology/life science teacher and agriculture teacher were also asked 
to participate in this study. Your encouragement of their participation 
would be greatly appreciated. Thank you in advance for your assistance 
with my research. 

Sincerely, 

Van Shelhamer 
Associate Professor 

Brian M. Cavey 
Graduate Student 
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* 

Recently, The National Research Council appointed a Committee on 
Agricultural Education in Secondary Schools. The members of the committee 
were drawn from the National Academy of Sciences, The National Academy of 
Engineering, and the Institute of Medicine. The committee report, 
entitled Understanding Agriculture: New Directions For Education stressed 
the potential for increased incorporation of scientific principles into 
the traditional agriculture education program. This approach was called 
agriscience, a term which is frequently cited in current literature. In 
completing this survey, you may wish to refer to the definition and the 
examples below. 

Agriscience - Agricultural education integrating biological principles 
with agricultural applications in such a way as to meet the requirements 
for high school science credit to be granted. 

Agriscience principles would include, but are not limited to: 

•Applied geneticsiclassical applied genetics, plant and animal 
breeding, and molecular biology and recombinant DNA. 

•Bacteria: the nitrogen cycle, beneficial uses of bacteria in food 
production, food spoilage, formation of genetic resistance to drugs 
or pesticides, and advice for the safe handling of food. 

•Multicellular plants: plant structure and function and the biology 
of trees 

•Invertebrates and vertebrates: insects and other arthropods, 
parasites, earthworms, fishes, birds, and mammals; and the 
relationships of these animals to humans 

• Ecological relationships: ecosystems, populations, communities, and 
the genesis of environmental problems. 

Cross-curricular - A program of instruction integrating components of two 
or more disciplines within a single curriculum. 
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PART I - FACTORS AFFECTING CURRENT AGRISCIENCE INSTRUCTION 

Please rate the degree to which the following factors have affected 
your decision to support the inclusion of agriscience principles in 
your school instructional programs. Circle the appropriate number 
of the degree to which the factor affected your decision. 

0 indicates no effect 3 indicates a moderate effect 
1 indicates a very weak effect 4 indicates a strong effect 
2 indicates a weak effect 5 indicates a very strong effect 
NA indicates that the factor is not applicable 

Individual or Group Desires 

Desires of Local: 

1. School board 

2. School administrator 

3. Business community 

4. Science education 
advisory committee 

5. Agricultural education 
advisory committee 

6. Life/biological sciences 
instructor 

7. Agricultural education 
instructor 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

Resources 
> 

8. The school district budget 0 1 2 3 4 5 NA 

9. Local agricultural education lab 0 1 2 3 4 5 NA 
facilities 

10. Local life/biological science 0 1 2 3 4 5 NA 
lab facilities 

11. Availability of teaching 0 1 2 3 4 5 NA 
material 

12. The cost of agriscience teaching 
material 

0 1 2 3 4 5 NA 

13. Time to develop the new 
curriculum 

0 1 2 3 4 5 NA 
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0 indicates no effect 
1 indicates a very weak effect 
2 indicates a weak effect 
3 indicates a moderate effect 
4 indicates a strong effect 
5 indicates a very strong effect 

Resources Continued 
i 

14. Opportunity for grant funding 

15. Extra-curricular assignments 

Need Factors 

16. Agriculture education program 
enrollment 

17. Life/biological sciences 
enrolIment 

18. Total school enrollment 

19. Student interests 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

20. Job market prospects 0 1 2 3 4 5 NA 

21. Student academic ability 

Social and Educational Factors 

0 1 2 3 4 5 NA 

22. My understanding of scientific 0 1 2 3 4 5 NA 
principles 

23. Opportunity for in-service agri- 0 1 2 3 4 5 NA 
science education 

24. The level of cooperation 0 1 2 3 4 5 NA 
among school faculty 

25. The level of cooperation 0 1 2 3 4 5 NA 
between the agriculture 
education instructor and the 
life/biological sciences instructor 

26. Competition for Agriscience 0 1 2 3 4 5 NA 
Student or Teacher of the Year 
Awards 
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Social and Educational Factors Continued 

27. Opportunity for competition in 
FFA contests 

28. Opportunity for competition in 
science fairs 

Recommendations 

The effect of recommendations from: 

29. University Department of Agri¬ 
culture Education 

30. University Life/Biological 
Sciences Department 

31. State Supervisor of Agriculture 
Education 

32. State Supervisor of Science 
Education 

33. Superintendent of Public 
Instruction 

34. National FFA Organization 

35. Local Cooperative Extension 
Agent 

36. Peers 

37. Professional Organizations 

38. Local Parental Education 
Organizations 

39. Other   
(PIease Specify) 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

0 1 2 3 4 5 NA 

41 0 1 2 3 4 5 NA 
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PART II - FACTORS AFFECTING FUTURE A8RISCIENCE INSTRUCTION 

Please rate the degree that each of the following would encourage 
the increased incorporation of agriscience principles into your 
curriculum. 

0 indicates no effect 
1 indicates a very weak effect 
2 indicates a weak effect 
3 indicates a moderate effect 
4 indicates a strong effect 
5 indicates a very strong effect 

Resources 

42. Compilation and distribution of 012345 
teaching material on agriscience 

43. Publishing of a monthly idea newsletter 012345 
on agriscience ideas for the classroom 

44. Increased budget allocations from the 012345 
school for the development of agri- 
science inclusive curricula 

45. Instructional release time to 012345 
develop new agriscience inclusive 
curricula 

46. Instructional release time for the up- 0 12345 
dating of technical skill in agriscience 

47. Remodeled facilities to facilitate the 012345 
development and delivery of agriscience 
inclusive curricula 

48. Increased assistance from Agriculture 012345 
in Montana Schools 

49. Industry development of technical 012345 
simulation opportunities 

50. Development of state guidelines of 012345 
specific agriscience learner outcomes 
to be taught 
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Social and Educational Factors 

51. In-service technical training in 
agriscience 

0 1 2 3 4 5 

52. In-service training on incorporating 012345 
agriscience into the curriculum 

53. Increasing the cash awards available 012345 
for the agriscience teacher and student 

54. Increasing the number of non-cash 012345 
awards available for the agriscience 
teacher and student 

55. Increased cooperation between the 012345 
agricultural education instructor 
and the life sciences/biology instructor 

56. Increased opportunity for joint training 012345 
for the agriculture educator and the 
life/biological sciences instructor 

57. Acceptance of the agriscience inclusive 012345 
courses for credit towards the core- 
curricular life sciences requirement 

Recommendations 

The effect of increased emphasis by: 

58. National FFA Organization 

59. University Ag Ed Department 

60. University Life/Biological Sciences 
Department 

61. Professional organizations 

0 1 2 3 4 5 

0 1 2 3 4 5 

0 1 2 3 4 5 

0 1 2 3 4 5 

62. Requirement of the inclusion of agri- 012345 
science into the curriculum in order 
to receive outside funding 
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63. Other   0 1 2 3 4 5 

64.   0 1 2 3 4 5 

65. 012345 

PART III - A6R1SC1ENCE FOR SCIENCE CREDIT 

Please circle the indicator of the conviction you hold regarding 
each statement below: 

SA indicates you strongly agree with the statement 
A indicates that you agree with the statement 
D indicates that you disagree with the statement 
SO indicates that you strongly disagree with the statement 

Students completing a locally specified agriscience program should: 

66. receive partial credit toward SA A D SO 
meeting science requirements for 
high school graduation. 

67. receive partial credit toward SA A D SD 
meeting science requirements for 
college entrance. 

68. receive full credit toward SA A D SD 
meeting science requirements for 
high school graduation 

69. receive full credit towards SA A D SD 
meeting science requirements 
for college entrance 

70. receive science credit only when SA A D SD 
the agriscience course is taught by an 
instructor certified to teach science in 
Montana. 

71. receive science credit if the SA A D SD 
course is approved by the local science 
instructor, the administration, and the 
school board . 
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Students meeting state specified learner outcomes should: 

72. receive partial credit toward 
meeting science requirements 
for high school graduation 

73. receive partial credit toward 
meeting science requirements 
for college entrance 

74. receive full credit towards 
meeting science requirements 
for high school graduation 

75. receive full credit toward 
meetino science requirements 
for college entrance 

SA A D 

SA A D 

SA A D 

SA A D 

SD 

SD 

SD 
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PART IV - BACKGROUND INFORMATION 

Position title   

Years in administration  

Years in current position  

Last college degree Bachelors  Masters  Doctorate 

Area of teaching endorsement  

Degree granting institution of last degree  

Date of last degree  

Title of last continuing education course  

High school size 1-49 50 -149 150-299 >299 
(Grades 9-12) 

Which of the following best characterizes the majority of the 
students in your high school biology/life sciences classes in 
reference to their academic ability? 

  Above Average Average  Below Average 

Which of the following best characterizes the majority of the 
students in your high school agriculture sciences classes in 
reference to their academic ability? 

 Above Average ^Average  _Below Average 

Mark each of the following areas for which your school has a 
curriculum advisory committee in place. 

 Agriculture  Business Education  Home Economics 

 Science  Industrial Arts  Technology Education 

 Other (specify)   
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!f y°u have any further comments you wish to make concerning the factors 
arrectinq the implementation of agriscience into agriculture education and 
11fe/biological science education, please make these comments in the space 
D6IOW• 

Thank you for your assistance In this study. When you have completed the 
study, please close the study, staple or tape it shut and mail it. 
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APPENDIX D: 

FOLLOW-UP LETTERS 
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Hay 28, 1992 
Dear Colleague: 

We all are busier than we would like to be these days, making it 
difficult to keep abreast of essential obligations. Thus, little extras 
often receive our best intentions but may Be overlooked in the limited 
time we have available. 

The questionnaire. Factors Affecting The Implementation Of 
Agriscience Programs In Montana, has not yet reached my office. Perhaps 
it was mislaid, did not reach you or arrived when other items required 
immediate attention. 

In any event, would you please complete and return the 
questionnaire. I would appreciate the fifteen minutes from your busy 
schedule. With your assistance, it will be possible to have a 100% return 
rate. 

I appreciate your support of my research. 

Sincerely yours, 

Brian M. Cavey 
Graduate Student 
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December 1, 1991 

Personalized address 

Dear (Personalized greeting): 

It is difficult to find the time to accomplish all to which we aspire in 
the limited time we have available. Often we concentrate on the tasks at 
hand and must postpone matters we wish to complete. With time, theses 
matters become forgotten. Recently, you received (We hope) a copy of the 
survey entitled Factors Affecting the Implementation of Agriscience 
Programs in Montana. 

From the initial mailing and the follow-up postcards, we have had few 
replies. Perhaps the original instrument was damaged in the mail or 
misplaced. There are numerous possible explanations. In any event, I am 
sending you a new copy of the instrument and the original cover letter for 
the instrument. 

I hope that you will be able to take fifteen minutes from your busy 
schedule and complete the instrument. When completed, please staple or 
tape the instrument shut and mail it. The instrument is pre-addressed and 
stamped so that no envelope or postage is needed. 

I appreciate your assistance with my research. With your generous 
cooperation, it will be possible to achieve a 100% return rate for my 
study. 

Sincerely, 

Brian M. Cavey Van Shelhamer 
Graduate Student Associate Professor 
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APPENDIX E: 

RESPONDENT COMMENTS 
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ADHINISTRATOR COMMENTS 

Question Number Comment 
START 

We (I) do not support such a program 

1 
We've never discussed it 

29-41 
None were officially recommended since I have been at this school 

39 - 41 
School Board 
Ag dominates in area of valley 
Our agric. teacher 
MSU International Research Scientist serving on our Board of 
Directors 
Accreditation standards 
Certification Standards 

45 - 46 
This seems counterproductive! Take a teacher from class to develop 
curricula to teach someone else's content material. Science classes 
are more than just agriculture related science. 

50 
Rather than take teachers from the classroom--do this in the summer. 

62 
Not in favor 

63-65 
Keeping our teacher 
If she left--finding one of her caliber 

66 
Have the opportunity to choose to: . 

71 
This would fluctuate with change of the people involved-- the 
teacher, the administrator, or the board members. Yearly approval? 
Wouldn't work! 

66 - 75 
I agree with every item in this section but to the degree with which 
various conditions exist. For example: If OPI endorsed the 
credentials of the teacher and the content was completely science 
oriented, I would strongly agree with number 68. However, if these 
conditions were not at all present, I would strongly disagree. 
State doesn't have learner outcomes for science courses for 
comparison. They are all locally generated & should be! Keep the 
state out of it! 



97 

OTHER ADVISORY COMMITTEES IN PLACE 
Social Studies (2)r 

All on a rotational basis 
General-- Total curriculum committee 
Drug and Alcohol Parents Advisory Council - General 
Other areas will be created in conjunction with curriculum 
development (2) 
Many others 

66-69 
Can't have one without other 
Too many variables to respond categorically. I would want to see 
the curriculum before agreeing with these statements 
Depends on course content 

72-75 
Same as page 6 

My opinion is that I am in favor of having ag science classes in our 
curriculum, however, the only students who could use these classes 
as requirements for science would be those involved in special 
programs (Resources & Chapter). I feel that home economics would 
also be an excellent class to use as a science substitute for credit 
for our special programs. Because of this opinion, I feel that 
there is no reason to fill out the remaining parts of the form as it 
would indicate that I am in favor of the plan. 

We have a drop in enrollment in ag classes. I believe this is an 
attempt by ag teachers to keep their jobs. I feel science teachers 
must be endorsed in science, even if the course is taught by the ag 
teacher--the ag teacher must be dually certified in ag and science. 
Then the science class with an ag name would be part of the basic 
high school requirement of earth science and biology that we 
require. 

The costs of implementing such a program may outway(sic) the 
ability. 

I think agriscience courses are very important but teachers must 
have background in science to teach them. Science credit should be 
with held until agriscience courses are taught by certified science 
teachers or teacher in vocational education have the science 
background and requirements. If an English teacher were to teach 
science... she would be a mis-assigned teacher. 

In part 1, page 1, sentence one, you make the assumption or 
conclusion that the person completing this survey has made a 
decision to support the inclusion of agriscience principles in my 
school instructional programs. No decision has been made! 

Number of responses listing this comment. 
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Critical -- certification--acceptance for science! College/state 
graduation requirements 

We are already working toward this goal. 

Many students in the vocational agriculture curriculum are not 
interested in agriscience, they are interested in ag mechanics. I 
would anticipate a loss in enrollment if a rigorous science 
component were added to the curriculum. Enrollment is already a 
problem. Significant loss of student would threaten the program 

This survey was very unclear and difficult to understand. (1st 
segment) 

As an administrator I feel the aoriscience education depends on the 
teacher. Some voag teachers would do an excellent job while others 
would not. There are so many areas in voag to cover. Let the 
science teacher teach the science classes and the voag teacher will 
not to spend as much time in the areas of agri science. Our 
community, board, etc. is very supportive of the voag classes. We 
do need more time and money to do everything that we want done. 

I can't support the idea of granting a science credit for 
agricultural classes. While many classes would tie into a science 
curriculum, it does not come close to being as thorough. I don't 
believe it would be as strong or as tough as a regular science 
curriculum, therefore, causing students to opt for an easier class. 
I would feel better about it if the agricultural instructor was 
"required" to have a science minor or at least an endorsement. I 
also admit I don't know everything that is taught in ag ed classes, 
but the ones I have observed surely don't qualify as a science 
class. Your survey is skewed quite a bit. 

We have a four year "applied science and technology" class 
curriculum in place for 7th, 8th, 9th, & 10th grades. The program 
includes biological sciences, range, forestry, hydrology, ecology, 
plant sciences in addition to traditional agricultural curriculum 
and training in carpentry, plumbing, surveying, small machines and 
basic electricity. We have an excellent teacher who has developed 
our curriculum over several years using Utah's curriculum as well as 
Montana's. The 4 yr. "applied science and technology" course is 
followed by chemistry and physics and a course in health. We feel 
the agriculture courses ought to satisfy requirements for 9th grade 
general science and 10th grade biology for graduation and college. 

Personally I think your program is fine as is and that you have 
teachers doing full time jobs maintaining it! Why would you want to 
do someone else's job. They would have to justify that they are 
covering much more than agriculturally related topics to substitute 
for one of our comprehensive science courses! "Division of Labor" 
is a scientific principle that might be very applicable here! See 
a biology text for explanation! 
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Whatever the outcome of your survey might provide, I strongly 
believe that continued/greater efforts be made to incorporate 
science into agricultural education. This can obviously be 
accomplished in various ways: 1. college level curriculum for those 
involved in ag. education, 2. inclusion of much of this material in 
the high school curriculum. In our case I have seen alot of the 
science implemented in the high school voag classroom. Continued 
efforts are always priority on all levels. With our technical 
society changing so rapidly it is almost imperative that those 
future educators and farmers and ranchers be kept knowledgeable re: 
developments. This is and continues to be a must. Although I 
didn't agree about the status (ppgs 6-7) there should be joint 
efforts in science-ag curriculum on all levels. 

AG COHMEHTS 

5 & 6 
Same person 

7-14 
Resources that effected my decision to include AgScience? 
These have influenced me not to include agriscience to the degree 
indicated. 

21-24 
Have influenced me not to include agriscience to the degree 
indicated. 

38 
Survival of the Ag Program 
Advisory Committee (2) 
Administration 
My opinion 

52-53 
Are we concentrating on education or competition? 

56 
Only way 

70 
Never fly through OPI until certified in science 

OTHER ADVISORY COUNCILS IN PLACE 
Elementary 
We are in the process of developing a committee and bringing all of 
these together to design a more complete curriculum. (2; 

The biggest drawback or stumbling block is the local science 
teachers refusal to recognize any scientific principals(sic) taught 
in ag class--He is stricktly(sic) a college prep teacher!--Credit 
could or should be given in the applied science area that would 
count for graduation. 
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If you add you have to take something away. We must be careful not 
to take away some Important areas Leadership, FFA, Mechanics, Basic 
Agr. Prod. Curriculum needs to be written to emphasize science in 
areas we have-- No need to change curriculum. 

Do it! I've seen it work and increase enrollment. 

I did fill this out before, so I hope these are close to that one! 
This is difficult to measure as a new teacher, coming into a 
situation where classroom time is a new concept for many of the 
students. I feel that more implementation of science is important, 
but funding and cooperation on the part of the science instructor 
may take time. Thanks. P.S. The candy cane was crushed but a nice 
thought. 

Nice Instrument B.C. Good luck with this. 

In the area I teach in we have a high rate of unemployment an 
absolutely no agribusiness or businesses at all for that matter. 
The students have very little or no background in agriculture, 
(even though some may live on a ranch). I believe I have to build 
on the basics 1st before I can go in depth into agriscience. Alot 
of our students are behind in their education due to poor home life 
and a "limping" elementary curriculum as well as other reasons. 

The agriscience grant helped immensely. Our program would fit as a 
half step between biology and chemistry. 

It was difficult for me to complete this survey since I am somewhat 
of a traditionist when it comes to teaching agriculture. I find it 
hard to distinguish agriscience objectives from regular agriculture 
objects. I am not in favor of teaching an agricultural science 
class just for the sake of students to earn a science credit. An 
agriculture program will suffer if we begin teaching so much 
science. 

I now get 50% of all sophomores in biotech which includes curriculum 
of applied plant & animal science & beginning greenhouse. I also 
have a semester class of advanced biology-plant science (greenhouse 
lab) All course are approved for graduation requirements & college 
entrance. I do however have a minor & certified in biological 
science. I feel all ag teachers who are interested in have 
agrisciences count will have to become certified in science. 

Have a nice day. 

If we received any kind of funding the administration will listen or 
if they can save $ they'll take action. 

Montana needs to have a long term plan of agriscience & a idea of 
where it wants to be in 10 years. I needs to decide if Ag should 
count as science credit then actively persue the option if it wants. 
Needs to change contest to reflect new ag program changes Not Reward 
older program to remain the same. 
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I feel that agriscience is a step forward. Although we shouldn't 
forget to teach a problem solving process while doinq it. AgEd 
always wants to be self supportive and independent. I think AgEd in 
Ml should take a strong look at Technology Ed. They have a great 
approach to learning and education processes. The state's AgEd 
curriculum needs a facelift and refueling. Adding new material will 
just bog it down. Updating the current curriculum and incorporating 
a supervised study approach stimulates student interest & activity. 
In a state that is as agriculturally minded as MT we must always 
keep our focus on Ag, but changing our tactics might help to 
revitalize the interest and motivation that students have in AgEd. 
It is estimated that HT is 20 years behind the rest of the U.S. 
Change is not comfortable but it isn't bad either. 

At a high school level, for example, when talking about genetics, 
animal reproduction, etc. It makes little difference if students 
are in the ag room or the biology room, the principles are the same. 

I feel that question #70 should be given the most weight for 
determining credit with one addition — perhaps state objectives 
would need to be developed as well to guarantee some standard. 

Only 2 science credits are needed to graduate from Conrad-- 
Therefore, I have not tried to buy into those. If 3 were required-- 
I would become more active in this issue. 

The (?) are for rating anywhere along the line depending on the 
meaning of the questions. They are both yes and no. 

For the student with limited academic ability, where will he learn 
basic skills if we refocus our programs for agriscience. He won't 
be able to function in the workplace. 

Do not overlook the amount of physical science that is taught in 
AgEd; Including electricity, electronics, gas properties, metal 
properties, fuels, lubricants, hydraulics, pressures, volumes, 
dimensions (board feet, angles). 

I believe we must move in the direction of science in ag, HOWEVER, 
my biggest concern is what about the certification issues. Are they 
a problem, resolved or pending? The money needed to incorporate and 
integrate the sciences into our curriculum will be prohibitive given 
the current state of school funding. Most of us, as teachers, will 
need training and refresher courses,---when, where, how much, how 
long. Good luck, I hope we can get this implemented. 

SCIENCE COMMENTS 

6 
I am also the ag teacher 

No need, much already available 
14 
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22 
Degrees needed, not merely inservice 

24 
The same 

38-40 
NSTA 
ABT 
Re-education of Ag instructors in science 

42 
You do this already 

43 
At whose cost 

52 
At whose cost 

54 
The same person 

55 
Hopeful 

56 
Development of curriculum and prep of teacher. 
Would be good 

61 
Bad idea 

71-75 
If agreed upon by OPI SA. 

OTHER ADVISORY COUNCILS IN PLACE 
Math 
Social Science (2) 
English (3) 
Special Education 
Music 
Health/Physical Education 
Art 
Ag & T&I Combined 
We have a committee that works on all curricula (2) 
Master agreement does have provisions for this 

COURSES TAUGHT 
I no longer teach science, just computers. 

END 
I do not include agriscience in my curriculum. 
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I received your letter but not the question booklet the first time. 
Thanks for a complete set this time. 

I felt that the survey wasn't explained very well. I had a hard 
time seeing the point to many of the questions. More background 
information is needed. 

Our school is a member of the Northeast Curriculum Consortium and 
advisory committees are on the agenda to be established in the next 
3-4 years. Our school has a very strong ag program and the voag 
teacher and I work together on genetics, etc. We live in an 
agricultural area and have a large percentage of our high school as 
members of FFA. We attend the national convention every year and 
have strong support for this program. Our budget is such that most 
practices are not hindered by cost (within reason of course). 

The requirement for science credit for graduation should not be 
diluted by a vocational class. Students considering ag. as a career 
need both the theoretical (from a qualified science teacher who has 
depth in the field) and applied (voacj) experience. We certainly 
need no more awards simply more Qualified teachers. If I were to do 
this survey justice, it would take more than "just a few minutes." 

The reason I did not answer your survey is because I have not taught 
at the ag school for 3 years. I am currently teaching 4 chemistry 
& 1 biology at Flathead High. I do not feel I am close enough to 
the ag program at present to complete the survey. Thank you for 
your understanding. K. Ackerly. 

I would encourage the addition of science activities concepts into 
the Ag. curriculum with the eventual goal of a cross-curricular 
program, but not resulting in the issuance of science credit toward 
admissions if it means redefining science and removing students from 
science classes to place them in "agriscience" classes taught by un¬ 
certified or science endorsed personnel. 

I would like to see more of a push in this direction with 
complementing workshops offered during the summer. I would also 
like to see a technology approach to science/industrial arts. 

It would be beneficial for students to receive science credit for an 
agriscience class. We have several students who are interested in 
this field or couldn't handle a physics or chemistry class. 

Before anyone teaches a life science course, they better have 
certification in that field. It is very hard to teach in cross 
fields without the proper knowledge of a particular area. The 
problems are usually the teachers and the students end up as the 
ones who suffer. Careful consideration should be given to this 
endeavor. 
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Much of the plant science-botany is done in VoAg classes now. I 
teach Mendelian genetics but this is expanded on in VoAg. Animal 
genetics has been discussed at length. The students in our school 
after 4 years of VoAg could very easily satisfy the 2 years of lab 
science requirements for graduation. 

What is trying to be done with agriscience is great! Suggestions: 
1. Inservices with knowledgeable life science instruction. 2. 
Biology minor required for TRUE Agriscience teaching degrees. 3. 
Emphasis on cross curriculum interaction of science & ag 
instructors. 


